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DEVELOPING A BARIATRIC SURGICAL PROGRAM IN A CO~~~lUNITY HOSPITAL 
Nancy C. Lee, M.S.N.,R.N. 

When a surgeon "in a community hospital decides to perform bariatric 
surgery, pre-planning by the interdisciplinary team in the hospital with 
the surgeon is essential. From administrative commitment to allocation of 
funds for equipment and to educate all staff interfacing with the patient, 
to the commitment of the individual caregiver, the success of the program 
depends upon teamwork. 

Topics discussed in this paper include: equipment, essential items 
and nice to have items; staff education, from cleaning lady to Head Nurse 
and CEO; patient education, preoperative and discharge teaching; staff 
psychological support, results of an attitude survey and its impact on the 
quality of care; patient support groups, hospital interface and support; 
team meetings, necessary and frequent in the beginning; evaluation, Where 
do we go from here? 
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OPERATING ROOM PREPARATION AND PROCEDURE FOR VERTICAL BANDED GASTROPLASTY 
Grace Zielinski, R.N. 

Guidelines have been established for the proper preparation of the 
patient and the operating room (OR) for the procedure vertical banded 
gastroplasty. The program begins with a patient teaching plan that 
includes introduction to the OR staff and facility and assessment and 
allayment of fear. 

Special attention is given to proper care of equipment and preparation 
of the room, positioning of the patient on the table, draping and skin 
cleaning, the use of pressure boots, etc. The nursing procedural duties, 
including circulation and scrub assistance, measurement of pouch volume and 
assistance to the anesthesiologist, are outlined and stressed. Discharge 
and transfer of the patient to Recovery is also covered. Throughout the 
presentation, emphasis is placed on the special needs of morbidly obese 
patients and their care in the OR setting. 
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PERIOPERATIVE CARE FOR VERTICAL BANDED GASTROPLASTY 
Myrna Karsten, R.N. 

Educational material for professionals regarding admission, education, 
early postoperative care and ongoing support and ~onitoring for patients 
undergoing vertical banded gastroplasty has been prepared. Special 
emphasis is given to prevention and early recognition of life-threatening 
complications. 

Nausea and vomiting require determination of the seriousness of the 
condition and intensity of needed treatment by appropriate use of history, 
including recent eating patterns, weight loss, urine volume and specific 
gravity, hemoglobin, hematocrit and occasionally radiographic and 
endoscopic studies. 

Certain myths and prejudices tend to interfere with communication and 
must be replaced by understanding, concern and objectivity. Ways of 
assuring the attainment of these goals were outlined in this descriptive 
presentation. 
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BARIATRIC SURGERY SUPPORT GROUP: A MEDICAL ASSISTANT'S ROLE IN ORGANIZING 
C. Anne Eads, CMA, and Horace T. Robbins, M.D. 

The importance and benefits of a Bariatric Surgery Support. Group have 
been established. The medical assistant, with the physician's 
encouragement and support, can be the person instrumental in organizing a 
successful group_ Securing a meeting place for a pre-organizational 
meeting, publicizing that meeting, chairing the first few meetings until 
the group is ready to assume the responsibility for their own meetings, are 
a few of the duties the medical assistant can perform. The support groups 
have proven to be one of the most important factors in successful surgery 
for obesity. It is formed for those patients who have had or who are 
contemplating having surgery for obesity. It oftentimes discourages a 
candidate for surgery who would not have been able to adapt to the new 
regimen. It encourages those who have doubts about the success of the 
operation. The support group can give the much needed support to spouses 
and family members who also go through quite a change in attitude and 
lifestyle following surgery for obesity. 

The medical assistant can playa vital role in the organization and 
success of a support group and thus save the physician time and effort in 
handling everyday questions and problems the patients may have. 
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USE OF COMPUTERIZED NURSING DIAGNOSIS FOR THE CARE OF THE PATIENT WITH 
VERTICAL BANDED GASTROPLASTY 
Barbara A. Waetke; R.N.,B.A., Elaine P. Sands, R.N., and Debra F. Myler, 
R.N. 

Using a computer program based on nursing diagnosis, as defined by the 
North American Diagnosis Association, staff nurses are able to plan patient 
care that achieves specific patient outcomes. Achievement of these 
outcomes enables the patient with a vertical banded gastroplasty (VBG) to 
be discharged home capable of self care and knowledgeable of the treatment 
regime prescribed by their physician. 

From the nursing diagnoses available in a mainframe Medical 
Information System the concept labels Self Care Deficit; Mobility; 
Alteration in Nutrition; More than Body RequireMents; and Knowledge 
Deficit; Gastroplasty; are used for all VBG patients to formulate an 
individualized care plan. The care plan identifies patient outcomes to be 
achieved through implementation of specific nursing orders chosen from the 
computer menus. Nursing orders address patient assessment, general health 
teaching, nutrition, specific postoperative regimen, and skin care. 
Expected patient outcomes may include: a) States accurate knowledge of 
therapeutic regime: dietary limitation, activity level, use of anti-emboii 
stockings, ingestion of medications, hygienic measures, and signs and 
symptoms of infection; b) Demonstrates correct performance of: spirometry, 
testing urine for specific gravity, recording food consumption, and taking 
ora 1 temperature. 

This information is available to each nurse caring for the patient 
both on the computer and in a printed set of "Active Orders" that lists 
both the medical and nursing treatment plans. 

The mean time for initiation of a care plan using nursing diagnosis 
has been reduced from 45 minutes manually to 15 minutes using the 
computerized method. This time savings permits the nurse to spend 
additional time with the patient in implementation of the care plan. 
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NUTRITION AND THE IMPORTANCE OF EXERCISE: POSTOPERATIVE INSTRUCTION 
Kathryn Lundburg-Bourdet, R.D., Certified Aerobics Instructor 

In addition to proper food selection, exercise plays an important role 
in the success of a patient after a bariatric operation. Without exercise 
a patient may lose less weight and retain a less desirable percentage of 
body fat. Having dieted most of their lives, patients are often quite 
knowledgeable about proper nutrition, but usually know nothing of the 
importance of exercise. 

An instruction program has been developed to inform patients about 
necessary dietary modification and exercise. Emphasis is placed on the 
metabolic changes that will occur after operation and how exercise will 
affect these changes. How to select a proper, safe and effective type of 
exercise is stressed and other important tips about exercising are 
explained and, when possible, demonstrated. 
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DIETARY ASSESSMENT FOR OBESITY SURGERY 
Janet V. Starkey, R.D., Regine Berkinhauer, M.S.,R.D., Harvey J. Sugerman, 
M.D., and John M. Kellum, M.D. 

A previous study has shown that patients who had a problem with sweets 
lost significantly more weight with gastric bypass (GBP) than vertical
banded gastroplasty (VBGP), probably as a result of dumping symptoms after 
GBP. Because of the lower incidence of complications with VBGP, nonsweets 
eaters should be treated with VBGP. Patients who are high starch nibblers 
may fail both GBP and VBGP, since these foods do not have high satiety 
value or cause dumping symptoms. These patients may do better with 
biliopancreatic bypass. In order to determine which operation ;s most 
appropriate for a particular patient, accurate dietary assessment ;s 
essential. Current methods include mailing prospective patients a two-day 
food diary which is reviewed and validated with a frequency check at the 
first visit. In addition to calorie breakdown, patients are categorized 
into quantitative categories (i.e. gorger/binger, nibbler/snacker) as well 
as qualitative categories (i.e. sweets or nonsweets eaters). The validity 
of this assessment was substantiated by data from a randomized prospective 
trial. Because current evidence suggests that the choice of operation 
should be influenced by eating behaviors, thorough preoperative dietary 
evaluation is essential for obesity surgery candidates. 
HEADLEY: (William Headley, Milledgeville, GA) As of February, we started 
offering our patients the option of either having the vertical banded 
gastroplasty or the gastric bypass. However, if the patient weighs 400 or 
more lb we use vertical banded gastroplasty. If the p~tient is 250 lb to 
350 lb and otherwise in good health, then we allow the patient to choose. 
About one out of ten are picking the gastric bypass and the others are 
staying with the vertical banded gastroplasty. 
SUGERMAN: (Harvey Sugerman, Richmond, VA) I would do just the opposite, 
that is, I would use gastric bypass in the heavier patients because in our 
experience, they do not do well with vertical banded gastroplasty. The 
dumping that we've seen from eating sweets has been minimal, but we see a 
lot more dumping syndrome symptoms from ~ilk product intolerance. 
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STARKEY: It's true that lactose intolerance is common, and that it does 
develop in many patients. I'm surprised you don't have more dumping with 
your gastric bypass patients when they consume sugars, because I observe it 
frequently although symptoms tend to diminish over time. 
SUGERMAN: In regard to using malabsorptive procedures, I personally think 
they are much more radical procedures. They have potential additional 
complications such as protein deficiency, and further calcium deficiency. 
My personal inclination is to reserve such procedures for the more 
recalcitrant patient, one who has either failed a vertical banded 
gastroplasty or a gastric bypass. 
SHAMBLIN: (James Shamblin, Shreveport, LA) There will be a certain number 
of people that are going to defeat every operation that we are going to 
devise. Their obesity is a defense mechanism. 
SCOPINARO; (Nicola Scopinaro, Genoa, Italy) Well, I a~ strongly convinced 
that there is no one thing or operation good for every obese patient, but 
there is room for every surgical approach. The only problem is to try and 
find the right criteria for selecting patients for each different 
procedure. Is the degree of overweight one of the criteria for selecting 
patients for one or the other of the procedures? 
SUGERMAN: Yes, because patients don't get to be superobese unless they are 
consuming large quantities of sweets or nibbling large amounts. Extreme 
weight automatically puts them into one of the other categories other than 
the vertical banded gastroplasty. 

~ 
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EXPLORATORY STUDY OF MOTIVATION FOR WEIGHT LOSS AMONG VBG PATIENTS 
Karen A. Spence, ACSW and Susan de Blois, Ph.D. 
Introduction 

Vertical banded gastroplasty patients at University of Iowa Hospitals 
and Clinics have been seen by Social Services preoperatively for psycho
social assessment and postoperatively for individual and group counseling 
services in follow-up to procedure. At the preoperative assessment, 
patients are questioned about motivational factors for weight loss, as well 
as other variables, including age, sex, socioeconomic status, family 
support, living situation and marital status. This is a study to explore 
the relationships of these variables with continued weight loss 
postoperatively. 

The purpose of the exploratory study is to determine practice 
implications for social services provided to vertical banded gastroplasty 
patients. By this study, services can be modified to meet the needs of 
these patients more effectively. Some of the factors being investigated, 
such as fami·ly constellation, family support of decision for the surgery, 
other support systems involved as well as reasons given by the patients can 
have an impact on social service practice. 

A review of the literature in motivation research focuses on three 
areas: achievement motivation, attribution and learned helplessness. 

In regard to achievement motivation, Stein and Bailey (1973) suggest 
gender role differences in achievement motivation. For females, the 
primary motivation is affiliation. They found that the ratio of female to 
male under-achievers increases for females with age. Females are more 
anxious about failure; more cautious in risking failure and are more likely 
to assume responsibility for failure. They conclude that females have 
lower expectancies for success. 

Burger (1985) in his study of control and achievement found those high 
in desire for control to have high performance expectancies, high 
aspirations and realistic expectations. Those low in control were found to 
be motivated to avoid extra responsibilities and prefer others to make 
decisions. 

It appears that gender role identification in those who desire control 
for achievement situations may influence motivations for success. 
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Covington and Omelich (1979) in their study of causal attributions 
found "perceptions of causality .•. mediate affective reactions to 
performance. II (p. 1488) The authors in another study (1981) found "self
perceptions of ability and effort as the main factors responsible for 
negative affect in cognitions and behavior. 1I (p. 796) 

From these findings it appears that subjects' self-perceptions can 
affect behavior outcomes in regard to success or failure of a task. 

Abrahamson, et al (1978) in their study of learned helplessness 
hypothesized that learning outcomes are uncontrollable results in three 
deficit areas - motivation, cognition and emotion. In the motivational 
deficit, if outcomes are expected to be uncontrollable, then responses to 
the learning situation decrease. For cognitive deficits, learning outcomes 
are perceived as uncontrolled. Emotional deficits result in depressed 
affects. 

The authors further hypothesize that personal helplessness perceives 
future responses to an achievement task as futile, and that failure is 
attributed to internal factors in the individual. 

Brunstein and Olbrich (1985) in their study of achievement, self
assessment and . performance , found "state-oriented individuals related 
failure to loss of ability and used inadequate solution strategies." The 
subjects used increased emotional and self-evaluative statements. 

Diener and Dweck (1980) in studying learned helplessness and success 
found school age children to attribute lack of ability as a cause for 
failure; would underestimate the number of success; and find success less 
salient, predictive and enduring. 

Dweck and Repucci (1973) found gender differences in subjects who 
persisted in face of prolonged failure. Males placed more emphasis on 
behavior outcomes than females in this situation. 

The literature review suggests possible correlations of gender 
differences; perceptions of control of achievement situations, perceptions 
of ability and depressive reactions to failures can have an impact on 
performance in achievement situations. 
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Methodology and Results 
The study comprised 75 patients seen by social services for 

preoperative psychosocial assessment. The patients consisted of 22 males 
and 35 females in addition to 18 patients who did not have the surgery 
(these were not included in the data analysis). A medical records chart 
review was conducted consisting of initially 24 variables, for example: 
sex, age, socioeconomic status, fa~ily support, preparedness and reasons 
for having the surgery. In addition, seven more variables were added at 0 

later date. These were family obesity, age of onset, financial resources, 
diet questions, diet programs and attitude after the operation. 

The major finding was that there were significant gender differences 
between the patients who had had the surgery. The females have the 
operation at a much younger age, sometime in their mid-20s (~ = 2.71), 
while males elect the surgery at a much later age, 40 years or older 
(X = 4.17, T = -4.51, P ~ 0.0000). There were no differences between 
groups on socioeconomic status; however, one of the reasons perhaps for 
this lack of difference is 20 of the women fell into the skilled job 
category which includes homemakers. Since a number of these women were 
married or had been married and still considered themselves as homemakers, 
the tendency would be to bias this particular category in the direction of 
skilled employ~ent. The SES scale had six categories: 0 = unemployed, 
1 = unskilled, 2 = skilled or blue collar worker, 3 = white collar worker, 
4 = managerial, 5 = professional. Regarding marital status, 15 of the 
women as compared to 5 of the men were currently single (X2 = 2.10, 
P ~ 0.10). However, the divorce rate in the groups was 5 vs 5 which ;s not 
significant. The fact that a majority of these women are single and in 
their 20s provides elucidation for motivational gender differences. 
Society·s expectations for a married woman in her 20s may serve as an 
extrinsic motivating factor in her decision to elect the operation. The 
men, being married and older, would have no similar motivation for the 
surgery. Finally, there is no difference in the number of children between 
the two groups. The mean number of children for both groups was 2.2 for 
females and 2.1 children for males. However, a trend appeared with women 
having a range of few to many children in their families whereas the men 
all clustered towards having one child. 
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The findings revealed that all the patients felt they had been 
sufficiently prepared for the operation and that they had a positive 
attitude (Table 1). They had read articles, talked to people and been 
involved in groups. Sev~nty-nine percent of the females and 76% of the 
males had indicated in retrospect that they felt they had been 
satisfactorily prepared for the operation. However, there was no 
significant difference between those who considered themselves prepared and 
those who felt they were not. However, there was a significant difference 
between women and men who had known other people who had previously had the 
operation. Women differed significantly from men in the number of family 
members having had the operation while male knowledge came from another 
source (8 vs 8, X2 = 3.24, p ~ 0.05). The examination of financial 
resources for the operation indicated that 23 of the women had come through 
under the Iowa State Indigent Program as compared to seven men (X2 = 6.23, 
P ~ 0.01). Reasons for the operation were divided into four categories: 
health, activity, self-esteem and unemployment. Concern about health was 
the major reason given by the men (9 vs 5, X2 = 5.17, P ~ 0.01). Whereas 
desire for increased activity was the major reason motivating the women 
(17 vs 5, X2 = 3.81, P ~ 0.05). Thus, g~nder differences are present as 
more women had family members having this operation and came from welfare 
roles as opposed to men who were employed and had insurance through their 
employer. Women's reasons are again more extrinsic. They want the surgery 
for increasing their activity level as opposed to the intrinsic reasons 
given by the men, i.e. health and health welfare. 

The patient's weight history was also studied (Table 2). While not 
significant, the age of onset of obesity suggested a trend which perhaps 
with larger numbers would more clearly emerge. Twenty-five of the women vs 
12 of the men indicated that they had an age of onset of 18-years old or 
less (78% vs 58%). Thirty-one (97%) of the women indicated that they had 
an onset of obesity before the age of 30 whereas the men tend to be evenly 
divided into two groups: those with early obesity before the age of 12 and 
those with onset after 20 years of age. Again, no significant differences 
were found, but the smallness of sample size could obscure significance. 
Family obesity was also examined. The women tended to come from families 
whose members were all obese as compared to the men who had few obese 
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family members (16 vs 4, X2 = 4.93, p ~ 0.02). Another question examined 
was involvement in weight loss programs versus those who had tried to lose 
weight on their own. 

Twenty-two of the women had been involved at one time or another in a 
weight loss program as compared to only three of the men (X2 = 14.18, 
p < 0.0000). These women generally had been involved in two or more 
programs, thus they have a history of involvement in weight loss programs 
of dropping some weight but eventually not following through and quitting 
the program. The majority of the men (86%) had never been involved in any 
weight loss programs. 

Finally, postoperative characteristics were studied (Table 3). Both 
males and females had a very positive attitude toward the operation and 
afterwards felt that they were satisfied with the outcome. Eighty-one 
percent of the females versus 73% of the males felt the operation was 
helpful. Fourteen of the women (100%) participated in postoperative 
support groups as compared to six (50%) of the men (X2 = 9.10, P ~ 0.01). 
Continued weight loss over time was the last variable examined. The 
finding revealed that women tended to increase their weight during the two 
year follow-up period (p ~ 0.02), while a significant number of men 
continued to lose weight over the same time period. 

In conclusion, while women have a positive attitude before and after 
surgery, the other environmental factors in their life: they come from a 
family that is obese, they have an early age of onset, they are single, 
their reasons are extrinsically motivated when they come through on state 
papers, are not conducive to successful and continued weight loss. The 
findings of this study indicated that the men do not have these 
characteristics. Thus this exploratory study highlights gender differences 
affecting motivation for successful and continued weight loss following 
vertical banded gastroplasty. 
Conclusion 

The purpose of the exploratory study is to determine practice 
implications for social services provided to vertical banded gastroplasty 
patients. 
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Gender differences were found to be significant in age, marital 
status, obese family members, financial resources, intrinsic and extrinsic 
reasons for surgery, diet history, participation in postop support groups 
and continued w~ight loss over time. 

Gender differences were also found in the literature review of 
motivation research. Females are motivated by affiliative factors; are 
more anxious about failure; have lower expectancies for success; and see 
failure as one's own fault and as one1s lack of ability; and tend to 
underestimate success. Males are more high in a desire for controi; have 
more realistic expectations for success and place more emphasis on behavior 
outcomes. There appears to be an implication for further motivational 
testing and research. 

The implications for practice are focusing on more intrinsic ,reasons 
given for surgery: such as, improved health and a commitment to permanent 
change in life style. Preoperatively, in assessment, focus on these 
factors can identify problem areas postoperatively, such as, a desire for 
increased activity. This extrinsic factor could be explored as a change in 
life style, like swimming, aerobics, biking, which is more intrinsic and 
could have a more lasting effect in weight loss. 

In postop follow-up, a mechanism could be developed to check with the 
patients at specified intervals regarding their feelings and current 
motivational state. 

A final implication would be to provide a format to explore intrinsic 
motivational factors to the various self-help groups. 
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SELF-ESTEEM CHANGES IN THE MORBIDLY OBESE FOLLOWING SURGERY: FOLLOW-UP AT 
SIX MONTHS 
Pamela P. Prosser, L.P.N., Cheryl C. Price, A.A., Glenda S. Boyd, A.A., 
Robert C. Williams, M.S., Gregory J. Jarvie, Ph.D., William M. Headley, 
M.D. 
INTRODUCTION 

In a comparison of preoperative and postoperative adjustments, Gentry, 
Halverson and Heisler (1) reported that their patients showed low levels of 
self-esteem and psychological strength preoperatively and that these levels 
did not improve following surgery. We performed psychological assessments 
on 44 female vertical-banded gastroplasty (VBG) patients both 
preoperatively and at six months follow-up, and on 17 of the 44 we have 12 
months follow-up. Earlier experience with VBG patients suggested to us 
that the majority of these people would lose 80% of their weight within the 
first six months and we were especially interested in their changes in 
self-esteem during this period. We compared our findings to those of 
Gentry and her colleagues. 
METHODS AND MATERIALS 

We selected the Coopersmith Self-Esteem Inventory as our measure of 
self-esteem. Coopersmith defines self-esteem as "the evaluation a person 
makes, and customarily maintains, of him- or herself; that is overall 
self-esteem is an expression of approval or disapproval, indicating-the 
extent to which a person believes him- or herself competent, successful, 
significant and worthy. II High SEI scores generally correspond to high 
self-esteem and in most studies, the distribution of SEr scores have been 
skewed in the direction of high self-esteem (negatively skewed) with means 
in the range of 70-80 with a standard deviation of from 11-13. The 
Coopersmith Self-Esteem Inventory test-retest reliability is .80 for males 
and .82 for females (2). 

Subject sample. One hundred and sixty-eight patients received the 
operation. One hundred and thirty-two of these were sent questionnaire 
booklets. Of the 132 sent booklets, 87 or 66% volunteered for our study. 
Of the volunteers, 26 dropped out and 17 either had invalid questionnaires 
or were males. Of the total sample, 44 subjects completed the 
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questionnaires (51% of the volunteers and 33% of the entire sample). The 
average age of the subjects was 40 years old. 

Design. Pre-post repeated measures design (subjects as their own 
control). Questionnaires were mailed to the subjects prior to surgery 
(mailed on an average of 37 days pre-surgery) and at 6 and 12 month 
anniversaries. Non-responders were traced with additional letters and 
questionnaires. 
RESULTS 

The group percent overweight mean was 97.37% pre-surgery and 54.17% at 
six months post-surgery. For the 17 subjects at 12 months post-surgery, 
the percent overweight was 95.26% pre-surgery, 53.21% at 6 months 
post-surgery, and 34.77% at 12 months post-surgery. 

The group mean SEI score was 53.37 pre-surgery and 60.00 at six ~onths 
post-surgery. A i-test for related samples was calculated on the pre-post 
means and the results were significant at the .01 level (t - 2.96; t-Crit 
w/DF, 44 was 2.70). Twenty-seven patients showed increases in self-esteeQ 
(61.36%), 3 showed no changes (6.82%) and 14 showed decreases (31.82%). 
For the 17 patients at 12 months post-surgery, the group mean SEI score was 
50.89 pre-surgery, 57.67 at 6 months post-surgery and 61.88 at 12 months 
post-surgery. 
CONCLUSIONS 

In contrast to Gentry and her colleagues, we found moderate levels of 
self-esteem in these patients prior to surgery and many of our patients 
showed increases at six months post-surgery during active weight loss. 
Preliminary data at 12 months show no further significant increases (weight 
plateau). 
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CHANGES IN AFFECTIVE STATES AS A RESULT OF VERTICAL BANDED GASTROPLASTY 
Robert C. Williams, M.S., Gregory J. Jarvie, Ph.D., Pamela Prosser, L.P.N., 
William M. Headley, M.D. 
INTRODUCTION 

In the past, few studies have investigated affective states in the 
morbidly obese. Rather, researchers focused on simple obesity. Of the 
studies that have actually addressed affective states in the morbidly 
obese, few have investigated the psychological changes associated with 
radical methods of weight loss (e.g., surgery). This study focuses on 
changes in affective states that seem to occur as a result of dramatic 
weight loss concomitant to surgical intervention for morbid obesity. 
METHOD 
Subjects. Sixty-nine patients who had consented to participate in Project 
Life Changes were used for this study. These 69 participants were 
recruited from 162 consecutive patients who received the vertical banded 
gastroplasty procedure from a single surgeon (William Headley, M.D.). At 
the time that this study was conducted, however, on1y·48 of these patients 
had reached post-surgical month 6. Thus, this study was based only upon 
subjects that had completed both the pre-surgical and post-surgical 
measures of depression. All subjects were female, predominantly white, 
with an average age of 39.6 years. All subjects signed an informed consent 
form prior to inclusion in this study that indicated that they participated 
in this research freely, and with no coercion. 
APPARATUS 

The Beck Depression Inventory (BDI) was developed by Beck and his 
colleagues in 1961 (1) as a self-report device to objectively measure 
specific behavioral manifestations of chronic depression. The device 
consists of 21 multiple-choice questions that describe ascending levels of 
depression. These questions were derived from systematic observations of 
the attitudes and behavior exhibited by chronically depressed patients (1). 
According to Beck, the 21 items selected for the BDI were consistent with 
clinical descriptions of depression, as reported in the psychiatric 
literature (1). Since the BOI was explicitly designed to detect changes in 
depression over time, it was particularly suited to the longitudinal nature 
of this research project. Four categories of depression have been 
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established: nondepressed (0-9); mildly depressed (10-15); moderately 
depressed (16-23); and severely depressed (24-63). For assessment 
purposes, however, the clinical cutoff for depression has been generally 
established as a score of 11 or higher. 

Numerous reliability studies have been conducted on the BDI, the 
results of which indicate that the device is highly reliable across time. 
Further, other studies have demonstrated that the BDI is particularly 
sensitive in detecting depth of depression. For a review of these studies, 
the reader is directed to Beck, 1972 (2). 
Questionnaire Administration: The device was mailed in an envelope to the 
patients prior to surgery and again at six months post-surgery. Subjects 
completed the inventories in the booklet and returned them to the 
Psychology Department in a postpaid envelope marked "Confidential,1I and 
addressed to Project Life Changes. 
RESULTS 

This study was based on the hypotheses that depression is an 
adjunctive psychologic state to morbid obesity, and that levels of 
depression will dramatically.decrease as a result of post-surgical weight 
loss. Pre-surgical assessment of depression levels indicated that, as a 
group, surgical candidates scored in the clinical range for depression on 
the BOI (M = 16.6, SO = 6.8). Post-surgical assessment of scores obtained 
on the BOI demonstrated that levels of depression had decreased 
substantially (M = 8.2, SO = 5.5). 

A one-tailed correlated t-test was used to assess for significance 
between the pre-surgical and post-surgical measures. Graphic 
representation of group pre-post depression levels on the BDI is presented 
in Figure 1. The! test revealed a statistically significant finding 
between the two measures, ! (47) = 10.33, ~ < .001. 
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Figure 1 
Pre-Post Beck Oeoression Scores 
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Recall that the hypotheses of this paper suggest that depression and 
weight may be related. With this in mind, patients were assessed at six 
months post-surgery to determine how much weight had been lost. Since 
these patients were of varying height, a formula was employed that 
converted their weight into a percent overweight figure. 

Pre-surgery assessment of the patient population indicated that the 
average percent overweight at the time of surgery was 97.40% (5D = 34.0~). 
At six months post-surgery, however, the average percent overweight was 
54.20% (SO = 32.0%). Thus, this indicates that the average patient lost 
43.2% (SO = 13.3%) of their excess body weight. (See Figure 2) 
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Figure 1.. 
Percent of Excess Weight Lost 

100~------------------------------------------------~ 

90~ 

80~ ..,. 
.t: 
0' 
'0 
l 
"" ID 
> 70% 0 

C "--.....-........ -. 
0 " 

U ... 
ID 

a.. 
60= 

54.17:: 

50% 

40~~--------------~----------------'-------------~ 
PRE-SURGERY POST -SURGERY 

DISCUSSION 
This research was based on the assumption that depression and weight 

are related, and the results of this study suggest support for this 
proposition. Patients presented a clinical picture of depression prior to 
surgery. At six months post-surgery, however, the average score on the SDI 
had decreased by 50% (8.4 points) to an average score of 8.2, dropping well 
below the clinical criterion for depression as set forth by Beck et al (I). 

Since the premise of this study was that depression and weight are 
related, it is interesting to note the large amount of weight that was lost 
as a result of the VBG procedure. Upon presentation to the consulting 
surgeon, the typical patient weighed 264.30 pounds, which is 97.37% over 
ideal weight. In the six months following surgery. the average patient lost 
57.88 pounds, thus reducing their obesity to 54.17% over ideal body weight. 
The dramatic changes evidenced on the BoI, when coupled with the striking 
amount of weight lost post-surgery suggest a lir.k between weight loss and 
affective states. These findings are interesting in light of the review of 
the literature conducted by Stunkard and Rush (3), who concluded that most 
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weight loss programs, 'including bariatric surgery, result in elevated 
levels of depression and anxiety. The data reported in this study do not 
support that claim. 

In another study, Greenfield, Brolin, Clemow, and Kasnetz (4) explored 
the psychological characteristics of 63 morbidly obese surgical candidates 
via psychiatric interview, projective and intelligence tests. The results 
of their study indicate that there is no difference in affective states 
between the morbidly obese and the general population, however, the 
findings of thJs study suggest that the typical morbidly obese patient 
presents a clinical picture of depression. 

Some researchers have suggested that psychological screening be 
adopted for the purposes of selecting surgical candidates for bariatric 
procedures. They further assert that only those individuals who score 
within the normal range on standard psychometric devices be allowed to 
undergo obesity surgery (1). Based upon the findings of this study, 
however, rejection of a surgical candidate based upon elevated depression 
scores may be unwarranted. Indeed, not only did the sample in this study 
display marked weight loss (the singular goal of the surgery), but they 
manifested an unexpected positive change in affect. It appears that a 
hidden benefit of weight reduction may be a return to pre-morbid levels of 
depression. 

The fact that the findings of the current research are at variance 
with several other studies could be inferred to mean that the differences 
found between the pre-surgery and post-surgery BOI scores could be 
attributed to causes other than weight loss. Indeed, this assertion would 
be well founded were it not for the fact that several studies have 
demonstrated that the BOI has a high degree of test-retest reliability 
(5,6,7). These data lend strong support to the assertion that weight loss 
leads to lower levels of depression in the morbidly obese. 

This paper has attempted to assess the change in levels of d~pression 
that occur post-surgically. However, there may be many factors that 
contribute to depression in the morbidly obese. Notable of these are 
changes in binge eating behavior, self-esteem, and regaining a sense of 
control over one1s body weight. However, in light of the fact that the BOI 
maintains a high degree of test-retest reliability, it seems that the most 
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parsimonious explanation for the observed change in depression scores is 
that depression and weight loss are strongly related. Further research, 
however, 1s required in order to substantiate this claim. 
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COMMENT: Thank you very much, Mr. Williams. Are there any questions? 
Would you go up to the microphone, please, so we can all hear you? 
QUESTION: Why did you test only women? 
WILLIAMS: We didn1t have enough follow-up data on the men. 

I 
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IMPACT OF PREOPERATIVE EATING PATTERNS ON OUTCOME AFTER GASTROPLASTY 
Karen A. Kasnetz, R.D., Robert E. Brolin, M.D., Hallis A. Kenler, R.D., 
Ph.D., Lynn P. Clemow, Ph.D., Thomas M. Fynan, B.A. 
ABSTRACT 

We correlated five preoperative variables with outcome in 56 patients 
after stapled gastrop1asty (GP): 1) initial percent over ideal body weight 
(laW); 2) number of daily food contacts (FC); 3) percent daily calories 
consumed after dinner (CAD); 4) percent daily calories consumed from 
liquids (CFL); 5) expressed motivation to lose weight (based upon cosmetic 
vs health vs combination of bo~h). Weight loss outcome at ~18 months 
postoperatively was rated on a 3-point scale: 1) weight loss to within 50% 
of laW; 2) substantial weight loss with notable improvement of associated 
medical disorders; 3) inadequate weight loss or no improvement of medical 
problems. Patient distribution: Group 1 (19 patients); Group 2 (14 
patients); Group 3 (23 patients). Pearson product-moment correlations wet~e 
computed between each of the predictor variables and the outcome measure. 
In all outcome groups, initial percentage over IBW significantly correlated 
with weight loss (p<0.0004); i.e. lower preoperative weight correlated with 
the most successful weight loss. Number of FC showed a significant 
negative correlation with CAD (p<O.OOOl) and CFL (p<O.006). CAD correlated 
significantly with CFL (p<O.024). Discriminant analysis with correlation 
coefficients was studied in each outcome group and showed that FC 
negatively correlated with CAD in all groups. Within Group 3, although FC 
showed a significant negative correlation with CFL (p<O.002). CAD 
correlated positively with CFL (p<O.003). 

In summary, preoperative weight was the only variable that predicted 
outcome after GP. Although neither motivation nor eating behavior 
significantly correlated with outcome, CAD correlated positively with CFL 
only in Group 3 patients (failures), suggesting that evening liquid abusers 
will fare poorly after GP. 
INTRODUCTION 

The high risk of morbidity and mortality in obesity provides the 
primary argument in the medical and nutritional communities for aggressive 
attempts at weight control (1,2). These risks are especially high for the 
morbidly obese (3,4). Because of the refractoriness of morbid obesity to 
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conventional dietary and behavior modification therapy, surgery has become 
an acceptable method of treatment. 

To date, there has not been an evaluation of the usefulness of dietary 
variables in predicting successful weight loss after gastric reduction 
operations. Since this approach to weight loss carries some risk to the 
patient, a predictive model for weight loss would be useful in patient 
selection for these procedures. Nutritional aspects of the gastric 
reduction procedures have received little attention since theit~ 
introduction in the 1970s. It is difficult to predict successful 
compliance with the postoperative hypocaloric diet after stapled 
gastrop1asty. We hypothesized that careful evaluation of preoperative 
eating habits, such as eating frequency, quality and quantity of food 
selection, might lead to development of a predictive model for patient 
compliance which could be utilized in conjunction with other criteria for 
patient selection. In view of the large investment made by the 
gastroplasty patient, the value of a predictive equation for successful 
weight loss cannot be underestimated. 

All patients undergoing stapled gastrop1asty at Middlesex 
General-University Hospital were studied by a multidisciplinary team 
including a physician, a psychiatrist, and a clinical dietitian. The 
physician analyzed the effect of weight loss after gastrop1asty on 
amelioration of medical problems. The psychiatrist administered 
psychiatric tests and interviews both to develop a psychiatric profile of 
patients choosing surgical treatment for morbid obesity, and to develop a 
predictive equation for successful postoperative weight loss based on 
psychiatric test scores. In the current study the clinical dietitian 
evaluated five preoperative variables in 56 morbidly obese patients 
undergoing stapled gastroplasty including initial percentage over ideal 
body weight, number of daily food contacts (FC), percentage of daily 
calories consumed after dinner (CAD), percentage of daily calories consumed 
from liquids (CFL) and primary expressed motivation for undergoing gastric 
reduction to achieve weight loss. The purpose of this study was to 
ascertain whether any of these preoperative variables could be used to 
predict successful postoper~tive weight loss. 
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CLINICAL MATERIAL AND METHODS 
Gastroplasties were performed in 56 patients over a three year period. 

There were 43 females and 13 males, ranging in age from 19 to 64 years. 
Two patients interviewed as candidates were rejected due to failure to 
demonstrate previous serious attempts at weight reduction. A serious 
attempt was defined as one supervised by a dietitian, physician, or a group 
weight control program such as Weight Watchers, Lean Line, or Overeaters 
Anonymous. At least two serious attempts must have been made to satisfy 
this requirement. A nutrition history was obtained from each patient by 
the clinical dietitian at the initial preoperative visit. This included a 
weight history, as well as the usual questions about food consumption and 
eating patterns. Patients also completed a food frequency questionnaire. 
The dietitian also reviewed the'postoperative diets at the initial visit. 

The study patients underwent a suture reinforced horizontal 
gastroplasty in which two double rows of staples were placed across the 
cardia of the stomach, dividing it into two pouches connected by a 0.9 em 
stoma. The upper pouch volume measured 20 ± 5 cm. The stoma and staple 
line were reinforced with interrupted silk sutures. A limited barium upper 
GI contrast study was performed on the day of discharge to examine the 
integrity of the staple line. All patients were discharged on a modified 
full liquid diet to be followed for a four week period. The diet was 
advanced at the first postoperative visit to a mechanical soft diet, which 
is followed for four to twelve weeks. The mechanical soft diet contains a 
variety of, semisolid and soft foods. Patients were instructed to take 
small bites, chew thoroughly, swallow slowly, and stop eating at the first 
sign of satiety. Patients are weighed at the time of hospital admission, 
discharge, and at each subsequent outpatient visit. Most patients 
accomplished the transition from solid food to pulpy fruits, vegetables, 
and lean meat within three to five months, and the majority were able to 
eat small portions of all types of solid food by six to eight months after 
operation. A liquid multivitamin was prescribed during the first six 
months postoperatively. 

Total caloric intake, percent of calories consumed after dinner, 
percent of calories consumed from liquids, and number of food contacts per 
day were calculated from the food recall. Weight loss after 18 months 
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postoperatively was recorded and patients were categorized into one of 
three outcome groups: 1) those who lost weight to within 50% of ideal body 
weight; 2) those who had substantial weight loss (but not to within 50% of 
ideal body weight) with noticeable improvement of obesity-related medical 
disorders, e.g. normalization of blood pressure or blood glucose; 
3) inadequate weight loss and/or no improvement of medical problems. 
Patients who were lost to follow-up were classified as failures (Group 3). 
A fifth variable was also determined from the nutrition history_ Each 
patient expressed his/her primary motivation in seeking out a surgical 
method of weight loss. The replies fell into one of three categories: 
1) cosmetic reasons only; 2) a combination of cosmetic and health reasons; 
and 3) health reasons only. Pearson Product-Moment Correlations were 
computed between the motivational variables, dietary variables and the 
outcome measure. Discriminant analysis with correlation coefficients was 
studied within each of the three outcome groups. The F test was utilizec 
to determine the contribution that each of the five variables made towards 
predicting outcome group assignment for each patient. 
RESULTS 

Mean preoperative weight for the 56 patients was 292 pounds. During 
the first three months, the rate of weight loss ranged from three to seven 
pounds weekly, then decreased to one to two pounds weekly. Nineteen 
patients were within 50% of their calculated ideal body weight by 18 months 
postoperatively. Another 14 patients stabilized at less than 100 pounds 
above their ideal body weight and had substantial improvement of related 
medical problems. Twenty-three patients' weight stabilized at more than 
100 pounds greater than their ideal body weight or were lost to follow-up 
and were considered failures. Of those 2l failures, 6 weighed more than 
350 pounds prior to surgery. Medical problems were considered resolved if 
they were controlled without medication and improved if controlled on lower 
doses of medication. 

The mean, standard deviation, minimum, and maximum values for the five 
variables selected to predict weight loss outcome are listed in Table I. 
The usefulness of each of the five variables to predict outcome group was 
measured by computing Pearson product-moment correlations between each of 
the predictor variables and the outcome group. Discriminant function 
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analysis with correlation coefficients was also computed. Table II lists 
correlation coefficients between variables for all subjects. 

TABLE I 
Mean, Standard Deviation, Minimum, and Maximum Values for 5 Variables 
selected to predict weight loss outcome in 56 patients: 

Variable Mean Standard Deviation Minimum Maximum 
Weight-% over IBW 110.59 ± 32.00 
Food Contacts/day 5.07 ± 2.13 
% Calories p dinner 
% Calories f liquids 
Motivation 

15.97 
17.59 
2.13 

Table II 

± 10.63 
± 12.28 
± 0.88 

57.1 
0.3 
0.0 
0.0 
1.0 

Correlation Coefficients Between 5 Predictor Variables 

239.3 
12.0 
45.0 
50.0 
3.0 

Weight Fe CAD CFL Motivation Outcome 
Weight 1.000 -0.057 0.002 0.213 -0.164 0.4550 
FC -0.057 1.000 -0.541 -0.361 -0.107 -0.0616 
CAD 0.002 -0.541 1.000 0.302 0.024 0.2315 
CFL 0.213 -0.361 0.302 1.000 0.165 0.0717 
Motivation -0.164 -0.107 0.024 0.165 1.000 -0.0357 

In all outcome groups, initial percentage over ideal body weight 
significantly correlated with weight loss outcome (p<0.0004). In other 
words, lower preoperative weight correlated with the most successful 
outcome with the heaviest patients having the poorest outcome. The number 
of food contacts (FC) had a significant negative correlation with both 
calories consumed after dinner (CAD) (p<O.OOOl) and calories consumed from 
liquids (CFL) (p<0.006). Calories after dinner correlated significantly 
with calories from liquids (p<0.024). Patients having the greatest number 
of food contacts apparently are consuming them throughout the day, as 
opposed to the evening time, and the majority of their snacking is in the 
form of solid foods as opposed to high calorie liquids. However, patients 
who consume a significant percentage of their calories after dinner, do so 
in the form of high calorie beverages. 
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When discriminant analysis with correlation coefficients was studied, 
food contacts still correlated negatively with calories after dinner within 
each outcome group. Within outcome group 3, although FC showed a 
significant negative correlation with CFL (p<0.002), CAD correlated 
positively with CFL (p<0.003). Again, patients who were defined as 
snackers consumed most of their calories during the day as opposed to after 
dinner. In the most successful outcome group 1, snackers did not consume a 
large proportion of their calories from liquids. On the other hand, in the 
failure group 3 many of the calories consumed after dinner were liquids. A 

discriminant function analysis using the 5 variables correctly classified 
29 of 56 subjects (51.8%) into the three outcome groups. The predictive 
equation was most accurate in predicting outcome for Groups 1 and 3, as 
opposed to outcome Group 2. When each variable was tested for its ability 
to predict outcome, using the F test, only percent above ideal bod)' weight 
was highly predictive of outcome. None of the other variables analyzed had 
any significant predictive value. Therefore, body weight accounted for all 

the variance observed within the predictive equation. 
Table III shows the mean values for variables in each outcone group. 

By definition of outcome group, weight loss significantly differed among 
the three groups. Food contacts were similar throughout all outcome 
groups. Calories after dinner were substantially lower in Group 1 
patients, as opposed to outcome Groups 2 and 3. Calories from 1 iquids \tlere 

similar in outcome Groups 1 and 3, but substantially lower in Group 2. All 
outcome groups were similar with regard to motivational factors. 

Variable 
Weight-% over IBW 
FC 
CAD 
CFL 
Motivation 

TABLE III 
Mean Classified By Outcome Groups 

Outcome 1 Outcome 2 
92.44 110.01 
5.29 5.07 

12.74 16.34 
18.12 13.16 
2.26 1.86 

Outcome 3 
125.93 

4.39 
18.43 
19.86 
2.17 
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DISCUSSION 
Using the three dietary variables we found similarities in eating 

behavior that transcended outcome group classification. For example, 
calories from liquids represented anywhere from 0-50% of daily calorie 
intake. A review of the recall eating records showed that major liquid 
consumption consisted of nond1et soda, iced tea sweetened with sugar, fruit 
juice and fruit punch type drinks. There were more snackers than non
snackers in all outcome groups. One subject reported snacking at least a 
dozen times during the day. It is interesting to note that no patients ate 
fewer than three times per day. Calories after dinner were also highly 
variable among the three groups, ranging from zero to almost half of the 
day's total calories consumed after dinner. 

\~hen means were classified by outcome group some unexpected results 
were found. One might have expected that the most successful group would 
have had the fewest number of daily food contacts and the failure group 
would have the greatest number of food contacts. Surprisingly the converse 
was true with the greatest number of food contacts reported by Group 1 
patients. Also, subjects in outcome Groups 1 and 3 had similar percentages 
of calories coming from liquids. A substantial number of patients appear 
to be maladapting to the operation either by increasing the frequency of 
food contacts, consuming more calorie dense foods, or increasing the 
percentage of calories from liquids. An interesting follow-up to this 
study would be an analysis of the same recall eating records at one year 
postoperatively. We are presently attempting to gather these data. 

In summary, correlation of the five predictor variables found a 
negative correlation between food contacts and both percent of calories 
eaten after dinner and percent of calories consumed from liquids. These 
correlations were also found within each of the outcome groups. In the 
failure Group 3, many of the after dinner calories were liquids, in 
contrast with outcome Group 1 who consumed significantly fewer after dinner 
calories as liquids. These data suggest that evening liquid abusers will 
fare poorly after stapled gastroplasty. The dietary variables selected for 
this review did not successfully predict postoperative outcome grouping 
after gastroplasty. 
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KRAL: (John Kral, New York) Do you believe that the operations will cause 
adaptive eating behavior? How do you validate and define your ~ethods for 
assessing food contacts? Do you have any tricks how to elicit this 
information from your patients in a valid manner? 
KASNETZ: Patients tend to adapt by increasing food contacts. Since they 
are able to consume only small amounts they spread them out over the course 
of a day. That is not surprising at all. In terms of validating the 
number of food contacts, we did it in a variety of ways. We arbitrarily 
chose 200 calories per food contact due to a lack of available consistent 
definitions for dietary terms. I used a 24-hour recall food frequency 
questionnaire. Then, when they were in the hospital and intake could be 
measured, I gave them another 24-hour recall questionnaire to ascertain 
whether they were indeed representing a typical dayts intake. 
SUGERMAN: (Harvey Sugerman, Richmond, VA) Your data seem to confirm ours 
in that it suggests that patients who are addicted to high calorie liquid 
beverages will not fare well with a strictly restrictive procedure. 

I 



39 

CHANGES IN EATING BEHAVIOUR FOLLOWING BILIOPANCREATIC BYPASS (BPS) 
Ezio Gianetta, M.D., Daniele Friedman, M.D., Enrico Traverso, M.D., Gian 
Franco Adami, M.D., Marino Castagnola, M.D., Bruno Vitale, M.D., and Nicola 
Scopinaro, ~1.D. 

Patients undergoing IIlittle stomach ll (LS) and livery little stomach" 
(VLS) SPS experience in the early postoperative period symptoms with the 
characteristics of a postcibal syndrome which deeply affect their eating 
habits. 

Postoperative alimentary behaviour was studied "in the 51 LS and 168 
VLS patients with a minimum follow-up of one year at 1, 12 and 24 months. 

At the above mentioned time intervals postcibal syndrome was present 
in the LS group in 95%, 10% and 4% of cases, in the VLS group in 97%, 41% 
and 6%. In the LS group appetite was absent or markedly reduced only at 1 
and 12 months in 7% and 3% of cases. It was merely reduced in 75%, 15% and 
17% of patients at 1, 12 and 24 months, respectively. In the VLS group the 
corresponding data were-70% and 6%, and 18%,29% and 15%. Vomiting 
occurred only at 1 and 12 months in the LS group in 23% and 2% of cases, 
while in the VLS group it was present in 40~~, 11% and 6%. Neal food 
capacity was minimal (~O to 1/4 of a normal meal) only at 1 month in 37% 
and in 77% of cases in the LS and- VLS groups respectively, it was reduced 
(1/2 to 3/4) in 61% and 7% in the LS group and in 22%, 39% and 23% in the 
VLS group. The daily food intake (compared with the preoperative) was 
minimal (~O to 1/4) only at 1 month in 17% and 77% of cases in the LS and 
in the VLS groups respectively, it was reduced (1/2 to 3/4) in 76%, 17% and 
9% in the LS group and in 21%, 30% and 11% in the VLS group. 

The more marked and prolonged postcibal symptoms after VLS BPB, 
explained by the smaller stomach size which causes a more rapid emptying, 
account for the greater weight loss observed after this type of operation. 
ATKINSON: (Richard L. Atkinson, Davis, CA) Some studies show little or no 
malabsorption at all 9fter intestinal bypass. Yet the food intake is back 
to normal but body weight is maintained at a lower level. We need to start 
think'jng about whether this operation somehow causes changes in energy 
expenditure as compared to simple mechanical difficulties and 
malabsorption. 
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GIANETTA: We have seen that the restriction of food intake is early and 
temporary, and then we have seen that the daily caloric intake after one 
or two years is increased as compared with preoperative intake. In our 
early series we noted that food restriction lasted only for the first 20 to 
25 days. We have nine-year data now showing weight loss maintenance. If 
your weight is more than 100 kg you need more calories than if your weight 
is 50 kg. The food restriction in the LS group lasts only for the first 
six months. By one year the patients are eating much more than before 
operation. So I think malabsorption is surely one of the mechanisms of 
weight loss maintenance. 
ATKINSON: I agree that malabsorption does have some role to play, but I 
think it's a relatively minor role. We've measured fecal calories in rats 
and found the amount of calories that stay in the rat after intestinal 
bypass surgery is the same as before operation, yet their weight is 
dramatically reduced. I think we have to invoke some other mechan1s~ 
"besides malabsorption and this almost certainly has to be some difference 
in energy expenditure. 
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SELF-INDUCED VOMITING AFTER BARIATRIC SURGERY: ARE PATIENTS LEARNING 
BULIMIA-LIKE BEHAVIORS? 
Gregory J. Jarvie, Ph.D., Robert C. Williams, M.S., J. Kevin Thompson, 
Ph.D., William M. Headley, M.D. 
INTRODUCTION 

In conducting an informal survey of ten members of the Alabama 
Gastrop1asty Association, Thompson, Weinster and Jacobs (1985) discovered 
that four of their sample admitted to the regular use of voluntary or 
self-induced vomiting (purging) after obesity surgery as a means to further 
weight loss or to ensure weight maintenance. Thompson and his colleagUeS 
were surprised by the number of patients presenting a clinical picture of 
bulimia-like (binge-purge) behavior. This led him to speculate whether the 
uniformly high success rate from this type of surgery might not be, in 
part, attributable to a maladaptive learned behavior (purging behavior). 

Physiological or involuntary vomiting is a common and usually 
transitory reaction to the reintroduction to solid foods after these 
surgeries (1,2). Eating too fast, not chewing foods well (especially 
meats) and eating too much per sitting may lead to discomfort which is 
relieved by throwing-up (3). Patients may inadvertently learn that relief 
via purging is relatively rapid and learn to further manage their weights 
because 1) this reflex is easily conditioned (as the literature on bulimia 
suggests), and 2) this behavior may initially be reinforced by patient's 
perceptions of further weight loss (4). 

If the concern of Thompson and his colleagues is warranted in terms of 
the sheer numbers of patients developing purging behavior as a weight and 
relief management strategy, then this would be of great interest to 
behavior therapists who consult with surgeons performing bariatric 
procedures. We have attempted to examine this issue in our own surgical 
series where we have a substantially larger sample of patients available for 
follow-up. 
METHOD 

A questionnaire was mailed to 88 vertical banded gastroplasty patients 
on their six month post-surgery anniversary. Fifty patients returned their 
questionnaire yielding a 57% return rate. There were four basic questions 



42 

relating specifically to purging behavior that were of interest to us: 
1) how many in our sample purged prior to surgery?, 2) how many patients 
·did not purge prior to surgery but apparently learned to purge post
surgery?, 3) of those who learned to purge, how many still do so (in the 
past month) and how frequently do they vomit?, and 4) to what do these 
patients attribute to be the motivation behind their purging behavior? 
RESULTS 

We found that 96% (48/50) of the respondents reported episodes of 
physiological (involuntary) vomiting upon reintroduction to solid foods. 
Of these 27 reported purging and 30% (8/27) purged prior to surgery. 
Nineteen (70%) patients apparently learned to purge from previous 
experience in which relief from eating discomfort was obtained from 
episodes of involuntary vomiting. Only 9 of these 19 patients are 
considered current purgers (self-induced vomiting in the past month). Of 
these nine patients, only four purge in excess of 20 times a month. For 
these four patients, purging behavior has become problematic. 

Interestingly, none of the nine patients admitted purging for reasons 
of weight control, but rather cite physical discomfort and difficulty in 
changing longstanding eating patterns as motivating factors behind their 
purging behavior. 
CONCLUSIONS 

These preliminary survey results do not support the alarming 
projections of the Thompson et al paper that physiological vomiting after 
surgery leads to a learned habit of purging as a form of weight control. 
In fact, the data suggest that only a small number (8/27) of patients 
develop this maladaptive strategy and these individuals cite eating related 
discomfort as the motivation behind their self-induced vomiting behavior. 
These patients apparently have difficulty in changing those eating patterns 
which cause physical discomfort and the services of a behavior therapist 
may be required to help these patients identify and change those habits. 
The fact that some individuals develop these problems underscores the need 
for long-range follow-up study and psychological consultation post-surgery. 
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MOJlISIK: (Cathy Mojzisik, Columbus, OH) A few years back we reported a 
bulimia-vomiting syndrome, and we observed that at first the self-induced 
vomiting resulted from pain caused by overloading the small gastric pouch. 
Later, however, it became an acquired or learned behavior. Unlike your 
population, some of our patients used vomiting as a means of weight 
control. Some of them do it to the point of dehydration. Have you noticed 
anything like that? 
JARVIE: We're not treating patients for this yet. We're trying to open up 
clinical services to people who are having this and other related problems. 
When an anorexic patient vomits after a full meal, often some food remains 
in the stomach. What alanms me is that bariatric surgery patients have 
such small pouches that, after vomiting, nothing is left behind. How will 
they fulfill their caloric needs? Even though this only happens in a 
minority of patients, one cannot go through life vomiting 50 times a month. 
I suspect what they need to do is change their eating behaviors. Eating is 
like any other behavior, however, and it is not easy to change. I think 
that's a message that's often lost. 
MOJlISIK: You mentioned the physical discomforts of vomiting. 
Unfortunately, many of these people don't mind vomiti~g. 
JARVIE: No they don't. It hurts initially and it1s uncomfortable, b~t 
they quickly get used to it. 
JAWAD: (M.l.A. Jawad, Ocala, FL) How can you differentiate the people who 
have become bulimic from those who have actual obstructions? 
JARVIE: As a psychologist I wouldn1t touch a patient until all 
physiological problems associated with vomiting had been ruled out. 
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PITFALLS OF DATA ANALYSIS 
John D. Halverson, M.D. 
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Over the. last two decades, over 20 operations have been advocated for 
surgical weight reduction. In 1985, over 100 articles appeared in the 
medical literature on the subject of surgical weight reduction. No firm 
conclusions regarding superiority of any particular operation can be drawn 
from these articles, since the overwhelming majority were descriptive and 
retrospective rather than prospective and randomized. In addition, 
variability (between series) in a number of parameters confound cur efforts 
to understand these operations. 

In order for us to draw valid conclusions from an article purporting 
to show the results of a given weight loss operation, the study must be 
based upon a hypothesis, tested by a prospectively designed protocol. The 
data must be lucidly displayed in a standard manner in order to permit 
verification by other investigators. Further, series from different 
institutions cannot be compared unless patient selection, surgical 
technique, follow-up and data evaluation are standardized. Only when these 
prerequiSites are met can valid conclusions be drawn, and only then can we 
apply the findings of a particular paper to a general patient population. 

Variation in method of patient selection for weight reduction surgery 
probably is the biggest handicap we have in interpreting the literature. 
Biological differences between patient groups (e.g. do the patients have 
primarily hyperplastic or hypertrophic obesity?) and differences in 
selection criteria (e.g. variation in percent above ideal weight at 
operation) usually will prevent valid comparisons between series. Further, 
variability in psychiatric status of patients and level of compliance 
postoperatively may sufficiently influence long term weight loss to make 
these comparisons hopeless. 

For example, some surgeons make no attempt to screen out patie~ts with 
a psychiatric history. Therefore, comparison of patients in that series 
with those from a series of patients who underwent rigid psychiatric 
evaluation may be invalid, given the putative influence of psychiatric 
status on postoperative compliance. To make matters more difficult, 
pote~tia1 differences in surgical technique between surgeons allegedly 
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doing the same operation (e.g. measured versus unmeasured pouches) 
increases our level of uncertainty. 

In recent years, we have h~ard much about "follow-up" at this meeting. 
Of course, the likelihood of 100% follow-up in more than an occasional 
series is very small. Even if a high percent of follow-up is achieved by a 
given investigator, the weight loss results achieved by his patients are 
directly influenced by the degree of compliance to diet during the 
follow-up period, a variable which defies accurate description. To make 
things worse, the level of interest on the part of the surgeon and his 
persistence in assuring complete and good follow-up (laboratory studies, 
recall of delinquent patients, etc.) will also have a direct impact upon 
the results that are reported. 

The years have seen an increase in the level of accuracy and in the 
sophistication of display of data presented in papers dealing with obesity 
surgery. On the other hand, comparisons are still difficult because there 
is only vague agreement on a definition of morbid obesity, and there is 
considerable divergence, still, in the manner in which we express weight 
loss. While the mean and standard deviation of weight losses in a series 
of patients at a given institution are useful pieces of information, the 
mean is not a real number, and the standard deviation is a mathematical 
expression of variance which does not demonstrate any skew that might 
exist. The more recent use of frequency histograms has been helpful, but 
there are still few reports available which detail the incidence and amount 
of regain of weight after a nadir has been reached. Further, series with a 
small number of patients are still being recorded, and the results are 
still being occasionally reported in terms of IIgood" or "poor," often with 
rather arbitrary definitions of the terms. Correlations have been 
established between many parameters, but there is a tendency to infer 
causality from correlations with low P values. This is not statistically 
appropriate, nor do the ~any uncontrolled variables in most of our reports 
justify such conclusions. 
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As we scan the large number of new articles on obesity surgery in the 
coming year, we might be helped by assessing those reports for: 

1. uniformity of selection method 
2. adequacy of series size 
3. standardization of technique 
4. adequacy of follow-up 
5. adequacy of data evaluation. 

Only when these variables are comparable (between series) can we draw 
meaningful conclusions. The Ad Hoc Committee on Patient Selection, 
Follow-up and Reporting of this Society will hopefully help us achieve that 
end. 
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NATIONAL BAR IATRIC SURGERY REGISTRY 
Edward E. Mason, M.D., Ph.D., Monte Brummer, R. F. Woolson, and David H. 
Scott 

The purpose of this talk is to enlist your support of the National 
Bariatric Surgery Registry. There are five points that I wish to make: 

1. This Registry belongs to the participants. 
2. It is both national and regional in scope. 
3. It was established to assist in evaluation of patient care. 
4. It has the capability of producing special studies. 
5. We need your participation. 

With that introduction, let me go into some of the detail of how the 
Registry works. Both data collection and reporting have been standardized. 
Sex, and height, are well known to have an influence upon weight loss after 
operation. Percent of ideal weight is an accepted and standard criterion 
variable which corrects for these variables. 

Initial weight also has a profound influence upon the final weight 
attained. The higher the initial weight the higher the final weight. We 
will use two approaches to this problem. One is to divide the data into 
two initial weight categories at the 225% of ideal level. Another way of 
dealing with the effect of varying initial weight is to use covariance 
analysis with initial weight as the covariant. This provides regression 
lines for each set of data like the scattergrarn that was just shown. 
These best fit lines for each set of data can then be used either 
graphically or mathematically for the comparison of different operations, 
or for the comparison of results between different groups of patients 
having the same operation. In this way groups of patients with differing 
initial weight can be compared. 

There are important differences in the composition of patients of 
various surgeons. In comparing two sets of data from two hospitals, we 
found the difference in initial weight distribution in those two 
hospitals has a profound influence upon the average final weight of 
patients, whether expressed in absolute pounds or relative percent. 

The analyses will be performed by classifying patients into two 
groups called morbidly obese and super obese based respectively upon an 
initial weight of less than, or greater than, 225% of estimated ideal. 



50 

Reporting of pooled results will be separated into two groups, the 
morbidly obese and the super obese. Each surgeon1s results will be 
correspondingly tabulated so that appropriate comparisons with t~e pooled 
results can be made. 

One of the most serious problems in all efforts to evaluate results is 
incomplete follow-up. If individual surgeons are lax about follow-up of 
their patients this not only decreases the accuracy of the analysis of that 
surgeon's data but decreases the value of the pooled data as well. The 
most important duty for each of us will be to strive for as nearly 
complete records as possible, and to maintain this for each patient and 
as long as we participate in the Registry. It is important that we make 
a start in collection of data as soon as possible so that our data will 
be complete and prospective. 

As time goes by there will be failures of operations to control body 
weight. These patients may require reoperation, and from these data will 
be calculated actuarial rates of reoperation with comparison of different 
operative procedures. 

Following this will be analyses of the reasons for reoperation. This 
sort of data has provided the basis for the modifications of gastric 
reduction operations in the past and will show us how to improve the 
operations in the future. Since the operations now in use are much more 
effective and stable than before, it will be necessary to pool data to 
determine ways of making further improvements. 

The Registry is a cooperative study and those participating and 
looking at their own results in comparison with the pooled results will 
provide invaluable suggestions and guidance in the conduct of this study. 
We will not identify the results of individual surgeons in our analyses at 
the central office, but instead will keep these comparisons in the hands of 
each participating surgeon. 

The central office will be ready at any time to review any surgeon's 
results if requested to do so by that surgeon and to discuss ways of 
finding out why there are differences between the surgeon's results and the 
pooled results. Special analyses or even the collection of additional data 
can be arranged to help in solving questions that arise. It may be 
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desirable for the surgeon to review in some detail certain aspects of his 
or her technique that might influence results. 

~hoever initiates a special study may be asked to assume 
responsibility for the cost of such a study and will also be responsible 
for seeing that the study is properly conducted, concluded, analyzed and 
written for publication. The authors of these publications should be 
those who have done the major share of the work. The Registry should be 
given credit for its' contribution to the study but there ;s no expectation 
that the Director's name or the names of others, such as those on the 
Medical Advisory Committee of the NBSR, will be included amongst the 
authors if they have played only a minor part in the study. 

There are other special studies which may require additional financing 
but this will be worked out as circumstances require. The surgeon 
requesting a special study may be asked to assume responsibility for 
financing; or finding financial support for any special study proposed. 
Special studies may be reviewed by a Medical Advisory Committee in an 
effort to determine the value of the study and to try to avoid conflicts 
that might arise. 

There are two committees that advise the Director. One of these is 
the Technical Advisory Committee (TAe) and the other is the Medical 
Advisory Committee (MAC). The latter committee will have representation 
from the American Society for Bariatric Surgery (ASBS). MAC will review 
proposals for special studies, will obtain additional peer review if 
indicated, and will advise the Director as to whether a study should be 
approved. MAC will be instructed to evaluate areas of concern and 
potential conflicts of interest with the objective of maintaining the best 
overall program for all participants. Those responsible for running NBSR 
will not take advantage of their position to conduct their own research 
at the expense of all those who are contributing to the Registry. 
likewise MAC will be asked to evaluate the activities of any member(s) 
who seem to be making unauthorized or unwarranted use of information 
developed within NBSR. 

It is obvious that there will be developments in the course of this 
study that cannot at this time be predicted, but what has been outlined is 
the general plan as seen at this time. This is still very much an 
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experiment in the facilitation of cooperative study of a clinical probleln. 
The Registry has been established at The University of Iowa simply because 
it had to have a base and because the University was willing to supply the 
needed facilities including use of a mainframe computer. Also, there are 
people at The University of Iowa who have had experience that we believe 
will be invaluable to the conduct of the NBSR. 

We will also offer electronic meeting services and electronic mail 
services. Your computer, modem and telephone permits you to attend 
meetings at any time day or night. 

Communication at' electronic meetings may go beyond the NBSR bvt 
attendance will be limited to those who have been asked to participate in 
the meeting. For example, there will probably be an ongoing meeting cf the 
Council of the ASBS, but only the council meffibers will have access to that 
meeting. NBSR has exciting possibilities but it can only work with a 
concerned and continuing effort by all participants who are truly concerned 
about the welfare of their patients and willing to devote the necessary 
time and money to support of this endeavor. 

We have been able to obtain financing for the establishment and 
support of the Registry during its first two years in part through a grant 
from a corporate sponsor. After this initial two-year period the 
Registry will be self-supporting. The plan is to request fees from each 
participant. The American Society for Bariatric Surgery will be asked to 
help out to the extent that the Registry is able to assist in the functions 
of the Society. Those who conduct Special Projects through the Registry's 
facilities will be asked to contribute a negotiated and appropriate amount. 
The NBSR is a resource for assisting in the collection and analysis of data 
but does not conduct human experimentation. Any agreement to participate 
in studies must be between the patient and that patient's surgeon. 
QUESTION: Do the patients who are heavier initially lose "the expected 
percentage of body weight? Do they lose less pounds? 
MASON: The heavier people lose more absolute weight, but in terms of 
percent of initial weight or percent of excess weight loss, they appear 
to lose less. 
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WHERE ARE THE PATIENTS WHO ARE LOST TO FOLLOW-UP? 
James R. Shamblin, M.D. 

The patients who are lost to follow-up are part of a larger problem. 
We have a credibility gap with our fellow physicians that is based on 
several misconceptions. 

1. People who are morbidly obese could lose weight without an 
operation if they really tried. 

2. Bariatric surgery carries a high risk. 
3. Weight loss is not predictable. 
4. Re-operation rate is high. 
5. Late weight gain is common. 
6. Follow-up rate is poor. 

Many physicians feel that patients who fail to return for follow-up 
visits are doing poorly and don't want to face the surgeon. Some go so far 
as to consider all who doo1t come in regularly as a failure. In an attempt 
to answer this assumption, we tried to contact all patients who had not 
been seen in the office in the last six months. Of 348 patients who were 
operated over six months ago, 149 (42%) fit this category. 

Letters and a stamped questionnaire postcard were mailed to these 
patients stressing the need for regular follow-up visits. They were asked 
to come in to the office for a checkup. If they were unable or unwilling 
to do this, they were asked to fill out the postcard and send it in. Fifty 
patients (33%) responded to this first mailing with 12 visits and 38 
postcards. Another letter and postcard were sent to the remaining 99 
patients. Six came for visits and 15 ret~rned the postcard. 

Telephone calls were made to the remaining 78 patients one weekend. 
The calls were successful in 50 instances, with the other 28 patients 
having no known phone numbers or not answering repeated calls. Those 
totally lost to follow-up comprised only 8% of the total number of cases 
for a follow-up of 92%. 

When the weight lost by those patients was compared to the patients 
coming in on a regular basis, an interesting finding was shown. 
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EXCESS WEIGHT LOSS BY TWO GROUPS 
Time (Months} Regular Visits "Lost to Follow-ueJl 

12 71% 52% 
18 69% 64% 
24 66% 65% 
36 63% 61% 
48 64% 72% 
60 64% 63% 

If the patients stopped coming in regularly during the first year and 
were then contacted, their weight loss at 12 months was significantly lower 
than those who came in regularly. However, if they dropped out after a 
year, then the weight loss at the various time intervals was essentially 
the same between the two groups. We feel that the behavior modification 
learned during the first year is extremely important in achieving and 
maintaining weight loss. 

In an attempt to further evaluate the reasons that the patients 
stopped coming in regularly, a comparison was made of late weight gain 
between the three groups: 

Gain = 
Regular follow-up 
Responded to letter 
Telephone interview 

<10# 
81% 
79% 
82% 

This suggests that late weight gain was 
follow-up. 

10-20# 
15% 
15% 
13% 

not a 

>20# 
4% 
6% 
5% 

reason for poor 

Of the 28 patients totally lost to follow-up, 13 had a good result at 
the time of last visit, 1 had been revised, and 1 had a poor result. 

As a result of this study, the following conclusions were drawn: 
1. Patients tend to drop out of the program after weight loss is 

complete. 
2. Patients respond poorly to letters. 
3. Most patients can be found with diligence -- call at night and on 

weekends. 
) 

J 
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4. A regular attempt should be made to locate all patients. 
5. Follow-up rate should exceed 90%. 
6. IILost to follow-up" patients tend to have the same result as 

patients seen on a regular basis. 
FOBI: (Mal Fobi, Los Angeles, CA) Last year we presented an exhibit of 
our prospective study of 200 patients comparing the gastric bypass to the 
VBS. One hundred patients were in each group. At that time the follow
up on the gastric bypass was 77 patients and the VBS was 76. John Kra1 
was very critical about the number that we had lost to follow-up. In the 
last 12 months we invested about $5,000 to try to make it 100%. We 
increased the gastric bypass follow-up to 85 and the VBG to 90. Our 
success rate last year at the end of the third postoperative year was 85% 
for the gastric bypass and 75% for the VBS (criteria for success is 
greater than 40% excess weight loss). With the increase to 85 and 90 
patients, our follow-up success rate is 84% and 74%, about identical. 
We attempted to ascertain why it had been so difficult to follow up the 
patients that we finally found during the last year. There were a total 
of 22 patients. The reasons we found were as follows: 4 (all VBSs) 
falsified insurance documents and didn1t want to come back; 14 (7 VSGs 
and 7 gastric bypass) said they were doing well and did not need to come 
back for follow-up; 4 patients (3 VBSs and 1 gastric bypass) said they 
did not lose enough weight and thought they had failed again. We found 
that this distribution was no different from that of patients more 
easily followed. 
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BILIOPANCREATIC VS. GASTRIC BYPASS FOR MORBID OBESITY: GASTRIC ACID 
SECRETION IN THE BYPASSED STOMACH 
Harvey J. Sugerman, M.D. and Gayle DeCosta, R.N. 

BPBP, as originally designed by Scopinaro includes a subtotal 
gastrectomy, because of the concern for gastric acid hypersecretion. 
Avoiding a gastrectomy would expedite the procedure, improve its 
reversibility and probably reduce morbidity and mortality. Because of this 
concern, acid secretion was measured from the bypassed stomach. 

Methods: Roux-Y GBP and partial BPBP without distal gastrectomy were 
performed in five patients, each. Fasting basal (BAO) and Histalog induced 
maximal (MAO) acid outputs were measured from the bypassed gastric pouch. 
Serum gastrin levels were also obtained. The standard gastrostomy tube was 
then replaced with a silastic Hickman catheter. 

Results: Very low serum gastrin ievels, as well as low BAO and t4AO, 
were measured from the distal gastric pouch after both BP8P and GBP. No 
significant differences were noted between groups. The data is presented 
as mean +/- standard deviation. 

GBP 
BAO (mEg/hr) 

1.S±1.3 
MAO (mEg/hr) 

7.S±4.3 
Basal pH 
2.7±1.8 

serum gastrin 
(pg/dl) 
33±19 

BPBP O.4±O.5 5.0±4.3 7.1±5.6 32=13 
Conclusions: BPBP was not associated with gastric H+ hypersecretion. 

Preserving the distal stomach is probably safe and provides a conduit for 
subsequent feeding should protein depletion, occasionally associated with 
BPBP, occur. 
WOODWARD: Dr. Sugerman, you have just descri bed the Mann-~/i 11 i amson 
operation in the human. It1s not very well tolerated "in the dog. It is 
associated with gastric hypersecretion, but that seems to be related to the 
degree of acidosis that the dog gets. Is that the difference with your 
patients? What about their aCjd-base balance? 
SUGERMAN: Acid base and electrolyte balance in these patients has been 
completely normal in terms of total mEq of bicarbonate. Our operation is 
not exactly like the Mann-Williamson procedure because these patients still 
have proximal acid coming down and shutting off gastrin levels from the 
antrum. 
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BECHTOLD: (David Bechtold, South Bend, IN) Will not the distal gastric 
bypass that you're advocating also take care of the sweet eaters as well as 
the starch nibblers? If it will, then why do three operations, why not 
just do VBGs and a distal gastric bypass? 
SUGERMAN: The answer to the first is yes, it will definitely help the 
patient who is a sweet eater and they will definitely devel~p dumping 
syndrome symptoms with this procedure. Nevert~eless, I do think that the 
procedure causes significantly more morbidity in terms of potential risks 
of protein malnutrition and calcium deficiency. 

1 
# 
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PRELIMINARY RESULTS WITH THE IIAD HOC STOMACH II BILIOPANCREATIC BYPASS 
Nicola Scopinaro, Ezio Gianetta, Daniele Friedman, Enrico Traverso, Gian 
Franco Adami, Marino Castagnola, Bruno Vitale, Graziella Semino. 

The "little stomach" (LS) type of BPB (50 cm common tract, 200 cm 
alimentary tract and a gastric volume of 300-400 ml) did not cause 
significant nutritional disturbances, but it could not assure recovery 
(reduction under 40% overweight) to all patients when initial per cent 
excess weight (%EW) was over 120 (>120%). The livery little stomach" 
(VLS) type (gastric volume of not more than 200 ml) cured also the >120% 
patients, but it provoked an incidence of 35% of protein malnutrition 
(PM) in both ranges of initial %EW and of 10% of excessive weight loss 
(EWL: >5% underweight) only in the lower range. The combined use of the 
two'types (gastric volume of 300-400 ml in the ~120% patients ar.d of 200 
ml in the >120% ones), called "ad hoc stomach" (AHS) BPS, should then 
result in recovery for all patients in absence of EWL and with a greatly 
reduced incidence of PM. The one year results and nutritional 
complications of the three types of procedure are compared. One year 
after LS BPB mean E\~ had reduced from 84±20 to 16±13 in the 41 ~120% (39 
or 95% cured) and from 135±13 to 52±21 in the 10 >120% (2 or 29~ cured) 
subjects. PM had occurred in 4 ~120% patients (9.8%), an overall 
incidence of 7.8%. There was one case of EWL in the ~120% group (2.4~), 

an overall incidence of 2.0%. One year after VLS BPS mean %EW had 
decreased from 90±19 to 11±14 in the 117 ~120% (114 or 97% cured) and 
from 152±31 to 39±25 in the 51 >120% (32 or 63% cured) patients. PM had 
been observed in 28 cases ~120% (23.9%) and 11 >120% (21.6%), an overall 
incidence of 23.2%. EWL was observed in 15 ~120% cases (12.8%), an 
overall incidence of 8.9%. One year after AHS BPS mean %EW had reduced 
from 92±19 to 17±12 in the 37 ~120% (36 or 97% cured) and from 14B±22 to 
39±13 in the 16 >120% (B or 50% cured) cases. PM had occurred in 2 of 
t~e ~120% (5.4%) and 2 of the >120% (12.5%) su~jects, an overall 
incidence of 7.5%. There was 1 ~120% patient with EWL (2.7%), an overall 
incidence of 1.9%. It is concluded that adapting stomach size to initial 
%EW seems to result in satisfactory weight loss in all patients with 
minimal nutritional problems. 
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DUODENO-ILEAL BYPASS FOR MORBID OBESITY 
Blaine A. Morton, M.D., Howard E. Dorton, M.D. and John G. Kral, M.D., 
Ph.D. 

Alternatives to gastric restrictive procedures are needed for 
patients with life-threatening obesity who are unable or unwilling to 
accept the dietary constraints of gastric restriction or who have had 
failure of gastric restrictive procedures. Duodeno-ileal bypass -
end-side anastomosis of a cuff of proximal jejunum to 50 cm of terminal 
ileum - with an anti reflux nipple valve is less prone to bacterial 
overgrowth than conventional jejunoileal bypass, and preserves essential 
absorptive capacity through the longer segment of terminal ileum. Two 
independent series of 90 (KY) and 57 (NY) patients with mean weights of 
117 kg for women and 155 kg for men have been operated with one cardiac 
death and insignificant operative morbidity. Follow-up of 97~ has been 
maintained for 2-54 months. Weight loss after 6-20 mo (mean 12) ;s 34 kg 
for 54 KY women compared to 24 kg for 10 NY women and 54 kg for 9 NY men. 
A group of 18 KY women followed for> 18 rna (mean 26) have lost a mean 43 
kg or 37% of preop body weight. Most patients pass less than three 
semiformed stools after one month. The chief complaint is flatulence. 
Multivitamin and Ca supplements are prescribed to all patients. Yearly 
liver biopsies and frequent laboratory monitoring are performed routinely 
and have revealed one case of cirrhosis in 24 biopsies to date. One 
patient has had arthritis controlled by antibiotics, one has had 
hypocalcemia and three hypokalemia requiring hospitalization. Two 
patients have had cholecystitis, two have had gallstones, and three 
urolithiasis. Duodeno-ileal bypass is a promising malabsorptive 
operation that can be considered as an alternative to gastric restrictive 
procedures in patients who will not tolerate or have had failure of 
gastric procedures, provided follow-up care can be guaranteed. 
WOODWARD: Why do you assume that there is less bacterial overgrowth? Do 
you have any bacteriological data to support that contention? 
MORTON: No, we don It, but we have the upper GI series that show the 
anti-nipple reflux valve only allows the intestinal contents to go in one 
direction. 
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QUESTION: Were you surprised at the number of bowel obstructions that 
you had in that group of patients? Is there some logic to why that might 
be the case? 
MORTON: They were temporary, and only one. ever required operation. 
O'LEARY: (Patrick O'Leary, Dallas, TX) I rise to a word of caution. 
You are demonstrating substantial increase and change in those findings 
in histology in the liver that we've shown in the past to be associated 
with the development of liver failure and cirrhosis. Your follow-up is 
relatively short, and I know that you're deeply concerned about this. 
Nevertheless, progressive liver disease in patients with malabsorptive 
procedures is a potentially lethal complication and therefore should be 
undertaken very cautiously. I am intrigued by your observation that 
cirrhosis in one patient actually improved with treatment. 
MORTON: This patient actually received two weeks of intravenous amino 
acids and was placed on oral pancreatic enzymes. The follow-up liver 
biopsy was read as improved. 
SUGERMAN: You've had ten instances of hypokalemia, several instances of 
hypocalcemia, and a couple of instances of kidney stones. I, too, have 
great concerns about that data. My personal experience with the distal 
gastric bypass or biliopancreatic bypass has been' that no patient has 
developed electrolyte imbalance including hypokalemia. Only two patients 
developed hypocalcemia and they had a decrease in albumin level, but 
their hypocalcemia was not clinically significant. 
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CRITIQUE OF DRG #288, PROCEDURES FOR OBESITY 
Robert E. Brolin, M.D., Ellen Wallis, R.N., B.S., M.B.A. 
ABSTRACT 

The concept of DRGs was established as a cost containment measure. 
DRG #288 encompasses all surgical procedures (GI and plastic) performed 
for obesity. The following is a cost analysis of 29 consecutive gastric 
reduction operations performed by one surgeon at one hospital in 1984. 
There were three nonfatal complications among the 29 patients (10%). 
Length of stay (LOS) ranged from 7 to 20 days (mean 8.75 days), total 
expenses = $3,253 per patient, DRG reimbursed expenses = 52,603 per 
patient (excluding one LOS outlier). Net loss to hospital = 518,033 for 
28 inliers. A detailed cost breakdown of 28 cases showed a loss as 
compared with the DRG reimbursement allowance in 5 of 9 active cost 
center categories. Financial losses were incurred in lab, EKG, x-ray, 
surgical supplies and OR/recovery room time areas with only leU, 

room/board, pharmacy and respiratory therapy costs demonstrated on the 
plus side of the ledger. DRG reimbursement rates are based upon each 
hospital's historical costs plus a portion of a standard cost for major 
teaching hospitals. We conclude that DRG #288 is improperly constructed 
for the following reasons: 1) It;s a heterogeneous mi~ture of GI and 
plastic surgical operations. Plastic surgical procedures such as 
reduction mammoplasty are much less resource intensive than major gastric 
operations. 2) DRG #288 does not account for comorbidity conditions 
that account for increased resource utilization in patients with 
additional medical problems (e.g. CHG, sleep apnea). Comorbidity factors 
substantially affect reimbursement rates in many other surgical DRGs. 
Our hospital has submitted a clinical appeal elaborating these issues to 
the state department of health. The present composition of DRG #288 may 
have profound financial implications for bariatric surgeons. 

The concept of diagnostic related groups, DRGs, evolved from a 
classification system created by a group of professors at Yale University 
to serve as a tool for utilization review. In 1980, New Jersey was the 
first state to adopt the DRG system as a basis for third-party 
reimbursement of health care costs. Each DRG is expected to reflect 
simi1ar groups of patients who consume similar amounts of products and 
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services, and consequently incur similar costs. Key components of the 
DRG system are principal diagnosis, operative procedures, comorbidities or 
complications, age and discharge status. The reimbursement schedule for 
each DRG is meant to reflect a mean level of resource util~zation among 
similar institutions. The DRG reimbursement rate in dollars is derived 
on an annual basis from analysis of the previous year's costs among 
categorically similar hospitals. 

Our review of DRG #288, procedures for obesity, was pro~pted by a 
comprehensive review of DRG reimbursement rates at Middlesex General
University Hospital during 1984. This review showed a net cost 
disincentive of $5,186 for DRG #288. Because all of the 1984 procedures 
in DRG #288 were performed by one surgeon, it seemed reasonable and 
appropriate to perform a careful cost analysis of resource utilization in 
that DRG with the hope that specific problem areas could be identified 
and subsequently corrected. 
CLINICAL MATERIAL 

From January 1 through November 30, 1984, 29 consecutive gastric 
reduction operations were performed for morbid obesity at Middlesex 
General-University Hospital. In 1984 Middlesex General-University 
Hospital ranked first in the State of New Jersey in level of activity 
under DRG #288. Operations performed included 25 Roux-en-Y gastric 
bypasses and 4 horizontal gastroplasties. There was no substantial 
difference in length of stay or cost-reimbursement rates between the two 
operations. There were three nonfatal postoperative complications among 
the 29 patients (10%). Length of stay (LOS) ranged from 7 to 20 days 
with a mean of 8.75 days per patient. Only the three patients with 
postoperative complications had length of stays of ~10 days. Length of 
stay trim points for DRG #288 ranged from 4-15 days. Thus, 28 of the 29 
patients were length of stay inliers. Hospital costs exceeded the 
reimbursement allowance in 15 of the 29 cases. The net financial 
disincentive to the hospital was $18,033 for the 28 length of stay 
inliers. All of the 15 financial disincentive cases had comorbid 
conditions including hypertension, diabetes, heart disease, degenerative 
arthritis and asthmatic bronchitis. In 1984 th~ hospital was allowed to 

! 
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collect the actual charges for all length of stay outliers. Thus, high 
length of stay outliers were never money losers in 1984. However, in 
1985-86 high length of stay outliers are reimbursed at the same rate as 
all other patients in a given DRG. A detailed costs breakdown of the 28 
inlier cases showed a net loss as compared with the DRG reimbursement 
allowance in 5 of 9 active cost center categories as shown in Table 1. 
Financial disincentives (losses) were noted in laboratory tests, EKGs, 
x-ray utilization, surgical supplies and OR/recovery room time. 

TABLE 1 
COST CENTER CATEGORY DISINCENTIVES 

(LOSSES PER CASE) 
HOSPITAL DRG Cl 

/0 

CATEGORY COSTS ALLOWANCE VARIANCE 

Surgical Supplies S 454 S 377 20.6 
O.R./Recovery Time 505 464 8.2 
X-ray Utilization 128 96 33.9 
Lab Tests 162 152 6.8 
EKG Utilization 12 11 7.8 

Table 2 shows the four cost center categories in which no financial 
disincentive was noted. These include ICU utilization, room/board, 
pharmaceutical utilization and respiratory therapy costs. 

TABLE 2 
COST CENTER CATEGORY INCENTIVES 

(PROFIT PER CASE) 
HOSPITAL DRG Cf 

,0 

CATEGORY COSTS ALLOWANCE VARIANCE 

Room/board $ 654 $ 745 14.0 
Pharmacy 202 235 16.2 
Resp; ratory Rx 77 82 6.2 
ICU Use 115 116 0.1 
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DISCUSSION 
The primary purpose of the DRG reimbursement system ;s to reduce 

health care costs. The rationale of governmental third party payers for· 
adopting the concept of DRGs included an annual rate of increase in 
health care costs that was more than double the annual inflation rate and 
the well-founded belief that there was considerable waste and lack of 
cost-consciousness within the existing system. DRGs simply provided a 
format for prospective payment of hospital costs in which cost control 
was implicit and thus could be regulated by the payors. The pre-existing 
ICD-9 coding system served as the blueprint for subdividing medical and 
surgical diseases on the basis of both intrinsic similarity and 
similarities in resource consumption (1). Since resource use was the 
principal measure of interest, length of hospital stay was chosen as the 
dependent variable. Intrinsic differences between the operating costs of 
hospitals, e.g. large teaching hospitals with residency programs vs small 
community hospitals without postgraduate teaching programs, are allegedly 
accounted for in the IIcase-mix" differential between these two types of 
institutions (2). Hence, the reimbursement rate for any given DRG is 
higher for major teaching hospitals than small community hospitals. 

The DRG coordinator at Middlesex General-University Hospital 
surveyed other major teaching hospitals in New Jersey to discover their 
level of activity for DRG #288. Ten of the 19 major teaching hospitals 
responded. Nine of those 10 hospitals reported DRG #288 to be a low 
volume outlier DRG for their institution. In 1984 hospitals were 
reimbursed the total charges for low volume outlier DRGs. The only 
hospital reporting a significant level of activity in DRG #288 reported 
33 total cases in 1984 of which only 10 were gastric reduction operations 
and the remaining 23 were plastic surgical procedures. Thus from our 
survey it appears that, at most, a handful of major teaching hospitals 
are contributing to the current level of activity in DRG #288. Since DRG 
reimbursement rates are based upon each hospital's historical costs plus 
a fraction of a standard cost for major teaching hospitals in New Jersey, 
it is clear that Middlesex Genera.l-University Hospital is being penal ized 
for having all of its clinical activity in the area of gastric reduction 
operations rather than plastic surgical procedures. In 1984 there were 
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no plastic surgical operations appearing under DRG #288 at Middlesex 
General-University Hospital. In our survey we were also surprised at how 
many hospitals were unable to retrieve the requested information. This 
suggests that a number of these institutions have not yet adjusted to 
life under DRG rules. Furthermore, beginning in 1985, length of stay and 
cost outliers have been reimbursed according to the DRG allowance rather 
than for total charges as was permitted in 1984. Thus, by 1985 rates, 
Middlesex General-University Hospital would have lost more than $25,000 
on these 29 cases as the one length of stay outlier case could not have 
been reimbursed for actual charges. 

Analysis of resource consumption in nine cost center categories 
showed the greatest percent losses in surgical supplies and x-ray 
utilization. These two categories could be expected to have the greatest 
variance in comparison with plastic surgical procedures in that plastic 
operations do not utilize internal stapling devices, and rarely require 
postoperative radiographs. Although there was only an 8.2% variance in 
OR and recovery room time, this resulted in a mean loss of $41.00 per 
case for a total disincentive of nearly $1,200.00 in that category. The 
losses in laboratory expenses and EKG utilization were relatively 
inconsequential. The fact that there was a profit of $91.00 per case for 
room and board clearly shows that length of stay was not a problem in 
this group of 29 patients. The smaller profits for pharmacy materials, 
respiratory therapy and ICU use were also somewhat surprising in light of 
the fact that several of the 29 patients had serious coexisting 
cardiopulmonary problems which required empirical use of parenteral 
medications and monitoring in the surgical ICU. In looking toward a 
further reduction of resource consumption for bariatric surgical 
patients, x-ray utilization would seem like a good place to start. A 
limited barium upper GI series was performed on the day of discharge in 
all patients. Elimination of this practice would probably transform 
x-ray utilization into a profitable cost center category. On the other 
hand, the author (Robert E. Brolin) believes that these GI radiographs 
provide valuable information and has chosen to concentrate his cost 
reduction efforts in other areas such as lab tests and length of stay_ 
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Since this review was completed, we have reduced our average length of 
stay by nearly two days per patient. 

The current DRG system was .constructed by grouping a number of 
allegedly similar operative procedures under one DRG. Operations 
currently grouped under DRG #288 include gastric bypass, gastroplasty, 
intestinal bypass, other gastric operations for obesity, reduction 
mammoplasty, abdominoplasty, and other skin reduction operations for 
obesity. Thus DRG #288 contains a clinically incoherent, heterogeneous 
mix of patients with highly different patterns of resource consumption. 
Gastrointestinal procedures for obesity are in no way clinically si~ilar 
to plastic surgical procedures. Moore, Gonnella and Young have 
independently criticized the lack of homogeneity of the DRG system citing 
the high variability in medical-surgical complexity within specific DRGs 
(3,4,5). It seems intuitively obvious that major gastrointestinal 
operations are Much more resource intensive than skin-deep plastic 
surgical procedures. Yet both types of operations are performed for 
obesity, the ORG catchword for homogeneity in DRG #288. 

The present aggregation of DRG #288 poses great problems for 
bariatric surgeons, their hospitals and their patients. Comorbidities 
are not considered in DRG #288 despite the fact that most of these 
operations are performed for morbid obesity with all of its associated 
medical complications! Surgeons who perform large numbers of bariatric 
operations in small community hospitals are potentially placed in the 
greatest jeopardy by the current aggregation of DRG #288. A small 
hospital will receive a lower reimbursement per case and will again be 
penalized if its case-mix is highly skewed towards the more resource 
intensive gastrointestinal procedures. Intestinal stapling instruments 
are much more costly than a few skin sutures and Jackson-Pratt drain! 
the final analysis, it seems highly unlikely that gastrointestinal 

In 

surgery for morbid obesity can remain profitable for any hospital unless 
the present constitution of DRG #288 is changed. It would seem logical 
and appropriate to disaggregate DRG #288, placing the plastic surgical 
procedures into a DRG containing other plastic surgical operations and 
placing the gastrointe~tinal operations into a DRG such as #155 which 
comprises gastroesophageal and duodenal procedures. Table 3 shows the 
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great similarity in 1984 length of stay and operating costs at MG-UH 
between DRG #288 and DRG #155. 

TABLE 3 
DRG DESCRIPTION LOS (MEANl COSTS {MEAN) 

288 O.R. procedures for obesity 8.7 53,392 

154 O.R. procedures stomach, esophagus, 
duodenum; age ~ 69, no comorbidity 13.4 

155 O.R. procedures stomach, esophagus, 
duodenum; age 18-69, no comorbidity 9.1 

It would also seem appropriate for the American Society for 
Bariatric Surgery to publicly take a stand condemning the present 
aggregation of DRG #288. The DRG system is now entrenched in the state 
and federal health care bureaucracy whose intransigence is only too well 
known. One man cannot move a mountain. As an organization we may be 
able to have an impact. If we do not rise to speak for ourselves, who 
~ill do so in our stead? 
BIBLIOGRAPHY: 
1. Fetter, R.B.: Diagnosis related groups: The product of the 
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A SEARCH FOR OPTIMAL METHODOLOGY IN GASTRIC STAPLING 
Philip L. Harris, M.D., Bruce E. Freedman, M.D., Edward R. Woodward, M.D. 

Current options for morbid obesity use various automatic stapling 
devices to create a small gastric pouch. Failure of these staple lines 
can result in separation, fistula formation and/or perforation. There is 
lack of evidence to suggest which staple line arrangement is most reliable. 

This study examines five different linear stapling arrangements in 
dog stomachs. The staple line in each stomach was applied such that it 
would not impair adequate nutritional intake. Group I (n-10) 
incorporated two superimposed. TA-90 staple lines. Group II (n-l0) used a 
prototype stapler placing four rows of staples 2.03 mm apart. Group TIl 
(n-12) used a stapler placing two double rows 6.5 mm apart. Group IV 
(n-11) used a prototype stapler placing two double rows 0.64 mm apart. 
Group V (n-5) utilized a single TA-90 application. At least one subject 
was sacrificed at 2, 4, and 8 weeks in Groups I-IV. The remaining 
subjects will be sacrificed at 16 weeks. Each specimen will be evaluated 
grossly and histologically for evidence of staple line failure. Tensile 
strength of each staple line will be measured and correlated with the 
degree of collagen deposition at the staple line. Preliminary data from 
the 2-8 week specimens have shown staple line failures in 2 of 3 
specimens in Groups III and IV. The intact staple line in the Group 
III - 4 week specimen showed no histologic evidence of healing between 
the gastric walls. A healing bridge of tissue was noted in the remainirg 
specimens available for histologic study. The tensile strength was also 
weakest in the Group III - 4 week specimen: 1.025 kg/cm (range 1.025 -
3.2 kg/cm, mean 2.21 kg/cm). The pending results from the I6-week 
subjects (n-33) may indicate whether the trends of staple line failure in 
Groups III and IV are significant. 
GRIFFEN: The arrangement of muscle fibers and the thickness of the wall 
of the stomach in the dog compared-with the human being may invalidate 
the dog as an experimental model. Also, you didn't look at a pouch that 
was put under stress, even though the dog does not chew his food but 
gorges it down. 



72 

FREEDMAN: I agree. There is a difference between the dog stomach and 
the human stomach. I think it's difficult in most animal models to 
interpolate from the animal to the human. 11m not sure what else I can 
say about that. We knew when beginning the experiment that that they're 
not the same and that was the reason why we set up our experiment the way 
we did. 
QUESTION: What size staples did you use? 
FREEDMAN: They were all 4.Bmm. 
QUESTION: Did you make any effort to measure the distance between the 
angle of His and the place where you placed your ho1e? 
FREEDMAN: We placed the staple line up to the angle of His. I feel that 
our results were reproducible, and we did take special care. However, we 
did not specifically measure the distance between the angle and the hole. 

( 

) 
~ 

) 
) 

J 
( 
~ 

J 
j 
~ 

) 

) 

) 

J 
'I 
( 

I 

J 
I 

I 
( 

) 

I 



\ 

REVISION OF OPERATIONS FOR OBESITY 
Edward E. Mason, M.D., Ph.D. 
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Twenty-four percent of the 1,500 patients having a primary gastric 
reduction operation at The University of Iowa over the last twenty years 
later required a revision. Twenty percent of those revised have required 
another revision. Twelve patients were revised three times, and four 
patients were revised four times. The effect of operations and body 
weight on the need for revision is interesting. The super obese patients 
are more likely to require revisions. This shows up best in the first 
group of patients with the loop gastric bypass. It doesn't show up very 
well with horizontal gastroplasties because they are such poor operations 
that revisions are required whether they are heavy or light. If you have 
a real good operation like vertic~l banded gastroplasty (VBG) 5.0, weight 
does not seem to have much effect on the frequency of revisions. Because 
of the larger collar in VBG5.5 we had to revise more of the super obese 
patients. 

The revisions that we did on the patients with loop gastric bypass are 
instructive. In fact, the way w~lve learned what not to do and how to make 
a better operation is through these revisions. Sometimes revising only 
the stoma is not enough. In some patients it was not. until the second 
revision that we finally actually measured the pouch and found that it 
was over a liter in size. These were supposed to be small pouches to 
start with but they weren't measured. After reduction of the pouch to 
50 cc, a drop in weight occurred. If, in fact, everything is done to 
provide what's required for control of the intake, the patients will 
respond as expected. 

We had 180 patients with VBG and a 5.5-cm collar, and we have had to 
change many of them. The reduction from a pouch volume of 210 ml to 
15 ml and from a collar circumference of 5.5 cm to 4.5 cm solved one 
typical patient's problem, and obtained weight control. Even the small 
pouches increase from four- to tenfold in volume, consequently very small 
pouches are necessary. Pouches in new VBG patients now average 15 ml. 

The rate of revision offers a way to compare different forms of 
VBGs. The rate per year is highest with the largest collar size (4%). 
It's about 1% per year with the smaller collars. 
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Overly large pouches can usually be corrected by performing a large 
gastrogastrostomy with a GIA and then restapling closer to the lesser 
curvature. The partitiop should come up to the angle of His. The pouch 
must be measured at a pressure of 70 cm of saline. 

Converting a horizontal gastroplasty to a vertical gastroplasty 
carries a higher morbidity and mortality than revision of a V8G. Concern 
about the blood supply of the fundus prompted me to remove the fundus in 
quite a few patients until I discovered that if you stay on the lessp.r 
curvature and don't free up the greater curvature, the fundus seems to 
have an adequate blood supply. A gastrogastrostomy is needed in the 
pouch, and, unfortunately, it can be the source of a high rate of 
obstruction because of the tendency to leave a shelf either on the lesser 
curvature or on the back wall. One must be careful in trying to make the 
pouch small not to pull the new vertical pouch over too far through the 
clamp so as to constrict the anastomotic area. The thick-walled stomach 
is likely to heal across instead of just healing end-to-end. This 
procedure does get the window and the outlet with the Mar1ex mesh away 
from the suture line. 

The fundus must have adequate drainage. A J maneuver with the Ewald 
tube allows the surgeon to probe the fundus and makes sure that there ;s 
adequate communication of fundus and the body of stomach. A 
gastrogastrostomy may be required. 

Whether one takes out the loop or Roux-en-Y limb probably doesn't 
make any difference as long as it is disconnected from the pouch. I have 
been reluctant to leave the jejunum as drainage for the fundus for fear 
that such patients might develop stomal ulcers. I take down the 
gastrojejunostomy and make sure the fundus is drained adequately into the 
stomach. 

What we've learned from the results of revisions is probably as 
important as talking about the way of performing revisions. We must 
ensure that we perform a good operation the first time around. 
QUESTION: What are the criteria for revision? 
MASON: Obviously you have to have something that you think you can do. 
You have to be able to see that the staple line is broken down or that 
the pouch is very big, or know that the collar was too big. If there is 
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nothing to improve, there's no point in trying to revise an operation in 
a patient who has failed to lose weight. On the other hand, I don't wait 
for the patient to reach twice their ideal weight before performing a 
revision if there is a correctable problem. 
SHARP: (Edward H. Sharp, Rockford, IL) Are you worried about stapling 
the horizontal repaired area? I had a case in which r removed the staple 
line, and then, after I had connected the two parts of the stomach 
together, I stapled vertica.lly. Two days later a blow-out occurred right 
where the stomach had been sutured together and the staple line went 
across. It was not a vascular problem. I wondered if the crushing by 
the stapler would tend to disrupt a sutured staple line? 
MASON: I do worry about it. The morbidity and mortality are higher in 
the conversions from the horizontal to the vertical gastroplasty than 
they are when redoing an original vertical gastroplasty. Welve had a 
much higher incidence of obstruction and several deaths with the 
conversions. With revisions of the vertical banded gastroplasty we've 
had many less problems. With regard to stapling across a suture line, I 
avoid this by performing the anastomosis only within the pouch. If 
another gastrogastrostomy is needed to provide emptying of the fundus 
this ;s performed separately: 
SUGERMAN: Have you seen any patients with a small pouch and stoma who 
drink Coca-Cola or eat ice cream and thus defeat your operation even 
though it's mechanically correct? If so, what have you done for these 

patients? 
MASON: I have seen that and I have decided that such patients are 
failures and I've not reoperated upon them. That may be wrong. Perhaps 
I should give them a malabsorption component. I don't know whether it's 
worthwhile to add the problems of malabsorption of calcium, etc, for the 
sake of getting the patient down to a more nearly normal weight. 
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ASSESSMENT AND REVISION OF FAILED VERTICAL BANDED GASTROPLASTY 
Eoghan R.T.C. Owen and Allan E. Kark 

VBG has become a well established procedure for the surgical 
treatment of morbid obesity. The results of our first 30 patients show 
the typical pattern of weight loss with patients tending to plateau out 
between six and nine months. In one or two patients there is a rather 
worrying trend with weight gain at around 18 months. In our series there 
have been two early failures and three late failures at two years, giving 
an overall failure rate of 16%. The aim of bariatric surgery is to bring 
the morbidly obese patients weight within 30% of their ideal weight as 
most of the obesity-related health hazards will be circumvented and the 
operation can be termed successful. If the patients weight is brought 
within 50% of their ideal weight most of the expected problems will have 
been dealt with and the operation can be termed satisfactory. Hei,ght 
loss that does not approach even 50% over the ideal weight must be 
considered unsatisfactory. We define early failure as those patients who 
fail to lose 50% of their excess weight after operation and late failure 
as those patients who gain weight again having lost more than 50~ of 
their excess weight. 

Why does VBG fail? In our experience failure has been due to 
dilatation of the proximal pouch and/or its outlet stoma in patients who 
are often poorly ~otivated. Another reason for failure not seen in our 
experience is staple line dehiscence. Good patient motivation is 
essential for a successful result after VBG and such patients should do 
well initially. If they become late failures and appear to still be 
motivated, investigation to ascertain the cause of failure is warranted. 
These patients are usually able to eat anything, including red meat, and 
are not troubled with vomiting. Admission to hospital for a few days for 
assessment is necessary. Observation together with interviews with a 
dietitian are helpful in assessing the patients understanding and 
motivation. They are investigated by upper gastrointestinal barium and 
endoscopic studies. Radiology is helpful in showing a large proximal 
pouch and/or a dilated outlet stoma. Endoscopy will confirm the presence 
of a large pouch and/or outlet stoma. During the technique it is 
possible to gauge the caliber of the outlet stoma by seeing how easily 
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the endoscope passes through it. We use an endoscope with an external 
diameter of 1 cm. Once through the stoma a J maneuver can be performed 
and it is possible to look back and see the endoscope coming through the 
stoma. An ideal stoma is one in which the endoscope passes through the 
stoma but appears to be loosely gripped by it. It is rather similar to 
passing an endoscope through a stricture and the feel is acquired by 
experience. A stenosed stoma will not allow the endoscope to pass but 
the endoscope will pass through a dilated stoma with too much ease. Our 
criteria for VBG revision are thus a motivated patient who is a late 
failure and has a l~rge pouch and/or a dilated stoma as demonstrated by 
the appropriate investigations. 

Our technique for revision of VBG is relatively simple and based on 
the principle of reducing the size of the proximal pouch and its outlet 
stoma by performing a pouchplasty which is identical to the original 
gastroplasty. I described the technique in detail at the Obesity 
Surgical Symposium in California last March, but will outline it again 
briefly. Once adequate exposure is obtained the first stage is to locate 
the old gastric window which is usually heavily plugged with omentum. 
This allows the old staple lines and outlet stoma to be identified 
though the marlex is barely recognizable. The pouchplasty is facilitated 
by clearing all adhesions from the posterior wall of the stomach. The 
old outlet stoma is measured as is the volume of the old pouch. A new 
gastric window is fashioned using the EEA gun with a Hearn needle 
attached. The 'site is determined by measuring 5-6 cm from the gastro
esophageal junction and piercing the stomach 2.5 cm from the lesser 
curve, this distance being the same anteriorly as posteriorly. A TA 55 
staple gun is passed down the gastroesophageal junction into the new 
window and closed but not fired. The pouch size is again measured and the 
position of the TA 55 varied until the pouch size is between 10 and 15 
ml. The instrument is then fired. A second staple line is placed 
parallel to the first and the pouch volume is again measured, this time 
with methylene blue to check for any leaks. Finally the new proximal 
pouch outlet stoma is banded. We consider that marlex is unsuitable for 
banding because our experience shows that it stretches and deforms. We 
now use Gore-Tex to construct a band with an external circumference of 
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4.5 cm. We feel that the soft tissue patch which is 2 mm thick is best. 
Gore-Tex suture is used to secure the band in place and care is taken to 
ensure that no stomach is incorporated. 

We have used this technique in three patients without a·ny major 
technical problems. The operating time is usually It-2 hours. The 
proximal pouches were measured to be between 60 and 120 ml at 
reoperation, having previously been estimated at the original 
gastrop1asty to be between 30 and 50 ml. All these pouches were reduced 
to a measured volume of about 10 m1. All volumes were measured at a 
constant pressure. Each of the outlet stomas of the old pouches had a 
measured circumference of 8 cm and this was reduced to 4.5 cm. Weight 
loss after revision has been good. 

We conclude that failure after VBG may be due to pouch or stona 
dilatation and that revision of VBG by pouchp1asty is safe and simple. 
Good weight loss can be expected in motivated patients and the need for a 
very small pouch is emphasized. Finally we feel that all pouches dilate 
and so the smaller the pouch the more time the patient has to achieve 
maximum weight loss and maximum change of eating habits. 
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MALNUTRITION AFTER VERTICAL BANDED GASTROPLASTY (VBG) 
Eoghan R.T.C. Owen, Rachel Abrahams, Allan E. Kark 

Obesity continues to be a major health problem in Britain and 
management varies with the severity of obesity. The grades of obesity 
listed below based on body mass index (BMI - wt/ht2) are associated with 
variable mortality and morbidity. 

Grade 0 = 20-24.9 
Grade 1 = 25-29.9 
Grade 2 = 30-40 
Grade 3 = greater than 40 

Life insurance statistics suggest that grade 0 is associated with 
minimum mortality and grade 1 represents the group who can be treated by 
traditional methods. At the midpoint of grade 2 the mortality is roughly 
double that of people in grade O. Grade 3 obesity ;s incompatible with 
normal employment. Patients referred to us for surgical treatment of 
obesity are from grades 2 and 3 and represent a very small proportion of 
the population. 

During the preoperative stage, investigations including resting 
metabolic rate (RMR) are performed. This 3-week preoperative stay 
provides an excellent opportunity for the dietitian to assess the history 
of obesity and discuss some of the underlying problems. However, tine 
constraints limit the level of involvement with these basic social and 
psychological problems. The postoperative regime is explained, though 
the implications are rarely completely understood. A much better 
education tool is contact with a patient who herself has just had a 
vertical banded gastroplasty (VBG). Those intending to have the 
operation are encouraged to attend the Northwick Gastroplasty Support 
Group meeting. 

Vertical banded gastroplasty (VBG) leads to a reduction in food 
volume which inevitably affects its nutritional content. Assessment of 
this intake is the subject of this paper. Obesity does not preclude 
malnutrition. Overnutrition and malnutrition can occur together. 

Assessing nutritional status is extremely difficult. Frank 
deficiency is much easier to define and diagnose than subclinical 
deficiency which is compatible with normal blood levels of nutrients. 
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The body has variable stores of the different nutrients. The group 
of nutrients with smaller stores are of prime concern in the immediate 
postoperative stage. 

Method: Dietary assessments were taken on 17 patients by the 
24-hour recall method between 2 and 27 months after V8G and the nutrient 
content determined from the Paul and Southgate (1978) computer file. In 
patients with variable intakes, a food diary was used in addition. 

Accurate measurement of food intake is difficult and most methods 
are subject to some error. Of the methods available the weighed dietary 
method is the most accurate, but it is cumbersome, intrusive and may 
modify spontaneous eating habits. Apart from the cooperation required 
from patients to get meaningful data, it seemed impractical to use this 
method for a group of patients who had small frequent meals of soft/puree 
consistency. 

Nutrient intake data was compared with the Recommended Daily Intakes 
(DHSS 1979) for assessment of adequacy. 

Discussion: Most vitamin and mineral intakes were found to be 
inadequate, as seen in the graphs. 

Vitamin 81 and 82 intakes (Fig. 1) are related to energy intake and 
should be assessed accordingly. Though the vitamin 81 and 82 content of 
the diets were low they exceeded the recommended 0.3 mg/l000 kcals and 
1 mg/l000 kcals respectively. 

It is of concern that the vitamin C content of the diets was as low 
as shown in Fig. 2, and it is probably because citrus fruit and juices 
are not easily tolerated. 

In Britain, there is no recommendation for vitamin 812 but the 
average intake on a mixed diet is 3-4 ~g/d (OHSS 1969). Though the ROI 
for folate is 300 ~g, intakes are normally below this (Fig. 3). The 
majority of our patients did not achieve even half of this folate 
recommendation, probably because of the small quantities of green 
vegetables consumed. 

Nicotinic acid intakes (Fig. 4), which include the potential 
nicotinic acid from Tryptophan, appeared to improve with time. 

The low intakes of the fat soluble vitamins A and D (Fig. 5) are of 
less concern because of the larger stores. However, vitamin 0 stores may 
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not be as large as expected because the morbidly obese may be too self
conscious to sunbathe. Vitamin A intakes were extremely low. 

Zinc and copper comparisons have been made with the u.s. Recommended 
Daily Allowances because no RDIs exist within Britain for these trace 
elements. The majority of patients consume less than 0.4 mg copper and 
less than 8 mg zinc daily (Fig. 6). Presenting these trace element 
intakes per 1000 kcals provides us with a measure of nutrient density. 
These diets were poor even by these criteria, possibly because meat and 
green vegetables, foods that are not tolerated, make a significant 
contribution to normal mixed diets. 

Only five of the 17 patients had acceptable intakes of magnesium and 
none of them achieved the RDI for iron (Fig. 7). The increase of iron 
intake with time could be due to meat being tolerated better later. 

Calcium is the only nutrient for which the intake seems satisfactory 
in many of the patients (Fig. 8). Milk and yogurt form an iwportant part 
of the diet, in particular during the early postoperative period. 

There is a gradual increase in the fiber content (Fig. 9) of the 
diet as more foods are tolerated but levels are still well below those 
recommended. Constipation is a common problem. 

From the data presented here it is evident that a vitamin and 
mineral supplement is indicated for all VBG patients. It is imperative 
that patients have regular follow-up and are given nutritional 
counselling. When patients move out of the area, referral to another 
dietitian is recommended. 

Severe weight reduction, as occurs as a result of gastroplasty, may 
be complicated by nutritional deficiencies if left untreated, and could 
lead to serious clinical problems. 
BIBLIOGRAPHY: 
Paul, A.A. and Southgate, D.A.T.: McCance and Widdowson's liThe 

composition of food. 'I London, HMSO, 1978. 
Department of Health and Social Security: Recommended daily amounts of 

food energy and nutrients for groups of people in the United 
Kingdom. Rep. Health Soc. Subj. No. 15, London, HMSO, 1979. 

DHSS: Recommended intake of nutrients for the United Kingdom. Rep. Pub. 
Health and Med. Subject No. 120. London, HMSO, 1969. 
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CHANGES IN EXERCISE OXYGEN CONSUMPTION BEFORE AND AFTER VERTICAL BANDED 
GASTROPLASTY 
George S. M. Cowan, Jr., M.D., Emm~l Golden, M.D., William Potter, M.D., 
Rodrigo A. Duralde 

Although post-gastroplasty malnutrition has been reported to occur 
in approximately 50% of cases, reservations regarding the meaning of such 
findings persist (1,2). The metabolic cost of exercise, as a functional 
reflection of nutritional status, is reported in a similar population. 
METHODS AND MATERIALS 

Sixteen morbidly obese patients, thirteen females and three males, 
average age 35±9 years, weight 296±44 lbs, height 66±4 inches were 
studied preoperatively and six months following vertical banded 
gastroplasty per Mason's technique (3). Their cardiopulmonary status was 
normal. Six months postoperative mean weight loss was 24% of total body 
weight. 

After 15 minutes at rest and pedaling at 0 watts for one minute on a 
stationary, calibrated bicycle ergometer, small, fixed, equal work 
changes were made each minute until the subjects could not continue any 
longer (V02max ). The patients were continuously monitored with an 
electrocardiogram and were all exercised past the anaerobic threshold 
(AT). During this time, they breathed through a low dead space, low 
resistance breathing valve, the expiratory outlet of which was connected 
to a Sensormedic Metabolic Measuring Cart. 

This cart, an indirect calorimeter, consisted of a temperature
controlled polarographic oxygen analyzer and a dual beam non-dispersive 
infrared carbon dioxide analyzer, both linked to a microprocessor and 
printer. The oxygen analyzer has a published accuracy of 0.05%; the 
carbon dioxide analyzer, an accuracy of 0.03% (4). The Measuring Cart'~ 
internal calibration mechanism was shown to perform well before 
proceeding. Satisfactory external metabolic unit testing was performed 
using a gas mixture of 16% O2 and 4% CO2 as the expired gas. 

Twenty-four hour complete urine collections were made for urine urea 
nitrogen, creatinine and volume. Patients were fasted over at least 
twelve hours before each study and kept at rest prior to the baseline 
part of the study. All studies were performed in the morning to minimize 
any possible diurnal variation in measurements. Measured values for 
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Fr02 ' FE02 and minute ventilation (MVV) were directly available. Values 
for oxygen consumption (V02), carbon dioxide production (VC02), resting 
energy ~xpenditure (REE) and respiratory quotient (RQ) were calculated 
(5). Each patient's preoperative measurements served as his/her own 
control. All parametric values are reported as Standard Deviations. 
RESULTS 

The mean REE was 2113±380 kCa1/24 hours preoperatively; it declined 
to 1625±297 kCal/24 hours six months following gastrop1asty (p<0.05). 
The pre- and 6-months postoperative RQs were similar, 0.73±O.03 and 
0.76±0.04 (p>0.05). During ergometry preoperatively and six mon~hs 
postoperatively, the group averaged 80.6% and 89% of maximum predicted 
heart rate, 60.25% and 56.75% of maximum predicted minute ventilation. 
The mean maximum oxygen consumption per minute as a percentage of 
predicted was 82% and 71.61% respectively (p<0.05). 

In all patients, the oxygen consumption per minute alone and 
relative to heart rate (oxygen pulse) was lower at the anaerobic 
threshold 'and V02 exercise points six months postoperatively. VC2 fell 
significantly ,(p<0.05) from 1.9±0.5 liters/minute to 1.5±O.3 
liters/minute; likewise, it decreased from 82±16% to 61±22% as a 
percentage of predicted normal values (6). The V02 at the anaerobic 
threshold (RQ = 1) was 1.6±0.4 liters/minute preoperatively, falling to 
1.1±0.2 liters/minute six months following surgery. 
DISCUSSION 

The hi~her the oxygen consumption relative to heart rate, at the 
anaerobic threshold and at maximum exercise, the more conditioned or 
fitter the individual. Our patients, however, responded in the opposite 
direction following their weight loss and their indirect calorimetric 
measurements made them appear to be more physically deconditioned at six 
months than they were before surgery. The results seem contrary to the 
fact that they, like most other postoperative bariatric surgery patients, 
generally felt better and could walk greater distances than before 
surgery. This can be explained, at least in part, by the fact that, 
although each patient reached the anaerobic threshold sooner than before 
surgery, his/her reduced-weight body mass required less oxygen 
consumption to move a greater distance than before. That is, our 
patients consumed less oxygen to move themselves greater distances. 
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Their reduced blood volumes, cardiac output, stroke volume, cuirass of 
fat on their chests, as well as their reduced total body mass required 
considerably less caloric expenditure per unit of physical activity than 
preoperatively (7,8,9). 

Hansen et al feel that weight should not be used as a predictor of 
expected values of cardiorespiratory performance in the severely obese 
(10). This is also the case with pulmonary function tests which are 
predominantly determined by age, sex and height with weight rarely being 
found to reduce the variability of results (II). 

Although our patients reached their measured anaerobic thresholds 
sooner than preoperatively, in our experience most of them rarely push 
themselves to this level in their usual sedentary daily lifestyle. Since 
their activities, for the most part, shun the anaerobic state, none have 
been disturbed by, or noted, any noteworthy limitation in this regard. 

It is too early to fully interpret our findings. One and two year 
postoperative results are most important in studying the pattern of 
changes in resting and exercise energy expenditure following the 
bariatric surgically-induced weight loss in this patient population. 
SUMMARY 

Sixteen morbidly obese patients, with normal cardiopulmonary status, 
were studied with a metabolic measuring cart preoperatively and six 
months following vertical banded gastroplasty. After resting baseline 
studies, they were exercised on a bicycle ergometer with equal work 
incremental changes per minute to exhaustion (MAX). All patients were 
exercised past the anaerobic threshold (AT). The mean MAX oxygen 
consumption per minute as a percentage of predicted was 82% and 71.61% 
respectively (p<0.05). In all patients, the oxygen consumption per 
minute alone and relative to heart rate (oxygen pulse) was lower at the 
AT and MAX exercise points sfx months postop. The higher the oxygen 
consumption, re)ative to heart rate, at the anaerobic threshold and at 
MAX exercise, the more conditioned or fitter the individual. These 
patients, by this index, were more physically deconditioned at six 
months. 
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SELINKOFF: (Paul Selinkoff, San Antonio, TX) Your data contradict so 
strongly the experience that we all have, i.e., that the postoperative 
patients tell us they have more energy, their exercise tolerance is 
increased, I wonder if there is some problem with the numbers. I can't 
understand how this could be true. 
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COWAN: It seems paradoxical with their feeling of well-being. However, 
the patients generally do not go to anaerobic levels with most of their 
exercise either before or after operation. We know that most of th~m are 
relatively sedentary individuals, so they are not overly stressing them
selves. It is a paradox that they do in essence feel better. Perhaps 

. their psychological limitations are lifted together with other factors, 
and this leads to a euphoric feeling. 
O'LEARY: (Patrick O'Leary, Dallas, TX) Have you observed a decrease in 
lean body mass? During fat metaboJism the CO2 levels are going to rise 
anyway. -Maybe it's a baseline problem instead of an actual paradoxical 
feeling of well-being. These results should be examined on a physiologic 
rather than on a psychological mechanism. 
COWAN: The CO2 levels were quite constant and actually diminished over 
time as they do with reduction in body mass. As individua,ls become 
leaner, they will burn less oxygen because there's a reduction as well in 
these individuals of their lean body mass. They lose some muscle mass: 
as we know, along with the fat. The degree of muscle mass loss in my· 
patients could only roughly be estimated by our usual criteria. 
GILSDORF: (Robert Gilsdorf, Phoenix, AZ) Have you noticed an elevation 
of resting energy expenditure through exercise? 
COWAN: We have not noted that. In fact, all these patients have had 
their resting energy expenditures fall approximately 12%. As their lean 
body mass diminishes their resting energy expenditure overall has 
diminished as well. Interestingly, the ratio of the resting energy 
expenditure to maximum oxygen consumption has remained constant, however, 
at 6 months and 12 months after operation. 
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HEART FUNCTION BEFORE AND AFTER GASTRIC BANDING FOR MASSIVE OBESITY 
Lennart Forslund, M.D., Lars Backman, M.D., Nina Rehnquist, M.D. 
INTRODUCTION: 

Drastic weight reduction regimens have occasionarly been accompanied 
by hazardous cardiac effects. While reviewing the literature very little 
is found concerning the operated massive obese patients and their heart 
function. Therefore, we undertook the following study on 27 consecutive 
obese patients planned for gastric banding operation. This report deals 
with the preliminary results from the first 14 patients. Our aims were 
the following: 

1. To detect if arrhythmias occur in these patients. 
2. To investigate if changes in autonomic nerve system function 

occur. 
3. To study the capacity of the heart to adapt to physical 

exercise during body nass reduction. 
MATERIAL AND METHODS: 

Of the 14 patients, 11 were females. The mean age was 38 years 
(range 27-49 years), mean body weight .preopera~ively was 129.4±22.! kg 
(SO). Mean body length was 168 cm (range 160-179 cm). Cardiac 
function was evaluated before operation and at 3, 6 and 12 months 
postoperatively. 

We used the following procedures: 
1. 48-hour longterm ECG registration (LTER). This was done with a 

special tape-recorder on standard cassette tape. ECG was 
printed on paper and read manually. 

2. Standard exercise test was done on bicycle while ECG was 
continuously registered. 

To provoke changes in the autonomic nerve system, three tests were 
employed: 

1. Face-immersion test. This is done with the patients in the 
sitting position. They are then asked to dip their faces into 
ice-cold water for 10 sec. ECG is continuously registered 
before, during and after face immersion. This procedure 
triggers the so-called dive-reflex which, in humans, has 
immediate bradycardia as its main feature and is mediated 
through cholinergic nerves. 
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2. Isometric work to provoke adrenergic response. This is 
performed as a hand-grip for 2 minutes. ECG is registered 
throughout the procedure. 

3. Isoprenaline infusion, as a chemically-induced adrenergic 
response, is given with the aim of increasing heart rate from 
resting values with approximately 25 beats/min. 

Finally the heart was chemically denervated by i.v. injection of 
atropine (0.02 mg/kg BW) and propranolol (0.1 mg/kg BW) after which the 
face-immersion test and isometric work were repeated. During these tests 
the ECG was evaluated and QT interval measured and corrected for heart 

QT 
rate according to Bazett's formula where QTc= ----. 

vmr 
Preoperatively as well as 12 months postoperatively the patients 

also had a chest x-ray and an echocardiogram taken. 
RESULTS: 

Body mass was reduced by almost 40 kg. Premature ventricular 
complexes .(PVCs) were reduced during the postoperative period (Table I). 
Compared to preoperatively the reduction in the proportion of patients 
with complex PVCs at six months was statistically significant using 
chi-square test (p<0.05). Work capacity was transiently but non
significantly reduced with a minimum at three months postoperatively 
(Fig. 1). At 12 months postoperatively work capacity was restored to 
preoperative level. 

The resting heart rate decreased significantly over the post
operative period (Fig. 2). The QTc-interval at rest showed a transient 
but non-significant increase with a maximum at three months 
postoperatively. By this time the QTc-interval in four of the patients 
was longer than 0.445 sec., the longest being 0.473 sec. At 12 months 
postoperatively the QTc-interval had returned to preoperative level. 

During face-immersion test heart rate decreased as expected 
(Fig. 3). The QTc-interval, on the other hand, showed a shortening, 
which was most marked preoperatively. This reaction is much more marked 
than the one from 12 months postoperatively. 

The QTc-interval changes also are different when the heart rate is 
reduced as a consequence of weight loss as compared to when the heart 
rate is reduced due to the dive-reflex. This finding may indicate an 
imbalance in the autonomic nerve system. 
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During isoprenaline-infusion, heart rate increments were almost the 
same on all four occasions as indicated in the protocol (Table II). The 
QTc-interval reaction to isoprenaline infusion, on the other hand, showed 
an increase to a maximum six months postoperatively, which was 
statistically significant when compared to preoperatively. Also the 
QTc-interval at 12 months was significantly longer when compared to 
preoperative values. In addition, the QTc-intervals during isoprenaline 
infusion were extremely long in several patients. These findings 
indicate that there might be an imbalance in the autonomic nerve system. 
Finally, during isoprenaline infusion, no increase in PVCs or other 
complex arrhythmias were seen. 
CONCLUSIONS: 

During 30-40 kg weight reduction a transient increase in 
repolarization time occurs, concomitant with a reduction in PVCs and 
resting heart rate. Exercise capacity is transiently reduced. 

This study suggests that obese persons may have an altered autonomic 
nerve system function when obese. This unbalance becomes even more 
prominent during the first period of weight loss but normalizes later on. 

Tabla I 

PVC FR.EQt!E.'I'C~. 

Pre-op 3 CIIOnths 

No. PVC, 87!L80 

'1 pacienu 64 50 33 

with PVCa 

'1 patienu so 14 11* 2.0 

with complex PVCc 

Premature ventricular complexes (PVCs) in massive obese patienca before and 

after operacion. Complex PVCs • multiform. paired. R-on-T PVCs or episodes == 

ventricular tachycardia. *p<O.OS when compared to pre-op. 
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Face immersion test 
Heart rate and OTc-interval 

L.ead" 
reactions OTc-intetyal 
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.390 

.380 
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Imme,..on Immeraion Head 1,10 H •• d UII 
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Pre-oo 

3 montft • 

6 mon'h • 

12 month. 

QTc-n,'IERVAL A.\i) BEAll! RAtE DlJ"RL'iG il.ES7 A..'1) ISOP~A.LL'~ INFUSION (meantSD) 

At rest: Max d.uring 

isotlrenalio iof 

QTc (s) BIt QTc: (s) 

Pre~p S4t9 0.419:.0. 021 11Z±U 0.474:0. 019 

3 IDOnt:hs i8;tL4 0.433:.0.023 107±1l 0.486:0.029 

6 =oachs 77;t13 0.431:0. 023 104;t1S 0.502:.0.046* 
12 azontbs 72±L2 0.416:0. 021 lOlit13 0.491;tO.031--

* peO.OS when ccmparcd. to pre-op. 

** p<O.Ol when compare4 to pre-op. 



100 

COWAN: (George Cowan, Memphis, TN) I noted in your abstract, Dr. 
Forslund, that the maximum work load of these patients was reduced at 
three and six months respectively. I a~sume this means their ability to 
work parallels our experience that the patients seem to be less fit or 
less able to achieve a maximum work load than they had prior to the 
weight loss. Would you agree with that? 
FORSLUND: Yes, I listened to your presentation, and I must say that our 
findings are about the same. You studied oxygen consumption, and we did 
not measure that. We studied capacity to work. It's the same reaction 
and may be due to protein loss. Even though fat is lost mainly, protein 
is also lost, and this may affect the functional state of their muscles. 
SUGERMAN: You have not noted in your resting preoperative patients a 
mean significant increase in QT interval. However, there is obviously a 
range when you do a mean and standard deviation, and I presume you had a 
few patients who did have a prolonged OT interval. 
FORSLUND: Some patients developed pathologically long QT time after 
operation. No patient had it before operation. 
SUGERMAN: And was there any correlation between that and any rhythm 
changes in those patients? 
FORSLUND: No. In many cases the patients who had arrhythmias 
preoperatively, didn't have them postoperatively, and nobody that didn't 
have them preoperatively developed them postoperatively. 
MASON: (Edward E. Mason, Iowa City, IA) Could you make any 
recommendation regarding what we should monitor and any particular 
medications that we might use? 
FORSLUND: The risk, as has been described earlier, is arrhythmias, and 
earlier investigators have linked this to the prolongation of QT time. 
Maybe you should monitor ECD in these patients, and calculate the QTc 
interval. In other instances, cases with long QTc interval, beta 
blockers have been tried with some effect. 
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GYNECOLOGIC-OBSTETRIC CHANGES AFTER r·1ASSIVE WEIGHT LOSS 
Mervyn Deitel, Edward J. Wilk, Elaine Stone, Hassanali Kassam, 
Sabiha Haseeb, Donald Sutherland 

There is a widespre~d clinical impression that irregular menses, 
menorrhagia, abnormal ovulation and hirsutism are related to obesity. 
Furthermore, maternal obesity has long been considered a pregnancy risk 
factor, with frequent complications of pre-eclampsia, pregnancy-indliced 
hypertension and gestational diabetes. Of note are the macrosomic 
infants born to massively obese mothers. We compared the gynecologic
obstetric disorders before surgery with the changes after loss of massive 
excess weight. 
MATERIALS AND METHODS: 

We studied 138 morbidly obese females who underwent bariatric 
surgery at St. Joseph's Health Centre between March 1976 and June 1985. 
!he bariatric operations were JI bypass in 6 of the earlier females, 
Gomez horizontal gastrop1asty in 23, and vertical banded gastroplasty in 
109. All patients were >45 kg overweight, and were usually ~ twice ideal 
weight. Only those females who lost ~50% of their excess weight were 
included for the study. Gynecologic-obstetric history was compiled 
preoperatively on standardized forms, and the data was completed 
postoperatively after weight loss had stabilized (1-9 yr). 

Mean preoperative weight was 123.8±23.4 SO kg (90.9 to 275.9 kg). 
The patients ranged in age from 16 to 58 yr (34.8±8.7 yr). Of these 
females, 109 were of reproductive age and 29 were postmenopausal. The 
mean weight after weight loss stabilization was 79.1±12.B kg (52.7 to 
128.6 kg). Paired t-test was used for comparisons. 
RESULTS: 

Results of gynecologic features before bariatric surgery and after 
weight loss stabilization are shown in Table I. Amenorrhea and/or 
menorrhagia with irregular cycles were present preoperatively in 69 
females. Time interval between menstrual cycles was 20 to 1095 days 
(X 58±125) before bariatric surgery and 20 to 90 days (X 28±8) after 
weight loss stabilization. Following weight loss, 64 of the 69 patients 
had normal menses with regard to frequency, duration and flow. Before 
weight loss surgery, 29 females gave a history of infertility,S of whom 
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tried to conceive after surgery and were successful. In these 138 
females with mean age 35 yr, past hysterectomy had been done in 17.4% 
(24/138), and 5 had achieved natural menopause. 

Urinary stress incontinence of varying degrees was found in 61.2% of 
patients, usually without findings of anatomical abnormalities 
(cystocele/urethrocele). This showed the most significant change, with a 
fall to 11.6% after weight loss surgery. 

Obstetric features before bariatric surgery and after weight loss 
are shown in Table II. The morbidly obese women had a high incidence of 
hypertensive disorders of pregnancy, pre-eclampsia, gestational diabetes 
and venous thrombosis in pregnancy. These obstetric complications were 
not observed in the seven pregnancies after substantial weight loss. Time 
interval between bariatric surgery and conception was more than 18 months 
in the 2 patients after JI bypass and beyond one year in the 3 patients 
after gastrop1asty. Birth weight of 205 babies in the obese was 
3801.3±771.6 g, compared to 3398.4=354.0 g in 7 babies born after weight 
loss stabilization (NS) (one patient had 3 babies). 

Rate of spontaneous abortion in morbidly obese women was 25.2% (69 
out of 274 pregnancies). After weight loss, 2 patients reported 6 
spontaneous abortions (3 in each patient), but there was no fetal loss in' 
the remaining 5 patients. Delivery by cesarean section was required in 
23 out of 205 pregnancies (11.2%) in the morbidly obese, while all I 

childbirths after weight loss were vaginal deliveries (p<O.OI). 
DISCUSSION 

Plasma androgens are elevated in obese women. Adipose tissue 
converts these androgens to estrogens by extra-ovarian aromatization 
(Figs. 1 and 2). Furthermore, obesity per se leads to significantly 
decreased levels of sex-hormone-binding globulin, which normally binds 
androgens strongly and also estrogens; this is also associated with the 
elevation of circulating androgens and estrogens in obese women (Fig. 3). 
After weight loss, significant decline in the incidence of menstrual 
dysfunction occurred. A return towards normal ovulatory cycles is 
indicated by the females who were infertile before bariatric surgery but 
conceived after weight loss stabilization. In this series, many patients 
had had menstrual problems which had necessitated D&C and at times 
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hysterectomy. In a large proportion of these patients, the patho'logy 
showed endometrial hyperplasia, which correlates with the abnormal 
hormonal pattern. 

Hirsutism is a manifestation of hyperandrogenism. Slow decrease in 
the incidence of hirsutism occurred after weight loss surgery. 

Increased prolactin release may present with galactorrhea. 
Excessive estrogen suppresses a hypothalamic pituitary-inhibitory 
factory, resulting in pituitary prolactin release. After weight loss, 
galactorrhea stopped in 9 of the 16 patients who had had it. 

Urinary stress incontinence was the most common finding in the 
morbidly obese females (61.2%). High intra-abdominal pressure increases 
the intravesical pressure, and incontinence results if the latter 
surpasses the intra-urethral pressure. Stress incontinence improved 
markedly after bariatric surgery. 

In pregnancies after weight loss stabilization, hypertension, pre
eclampsia, diabetes and deep vein thrombosis did not occur. Pregnancy 
following bariatric surgery was advised beyond the malnutrition stage and 
after substantial weight loss had stabilized. Weight loss usually 
reached a plateau in the 18 months after JI bypass and 12 months after 
gastrop1asty. The infants of the morbidly obese women were on average 
402.9 g heavier than those delivered after the weight loss. 
CONCLUSION: 

A clinical study indicates that the morbidly obese woman has 
significantly increased incidence of gynecologic-obstetric abnormalities 
tnat return towards normal when a substantial weight loss is attained. 
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SEX STUOIOS IN OBESE 'EMAL£5 
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Sex steroids in non-obese females arise both from adrenals 
and ovaries. Note estrogens (estrone E" estradiol E2) 
also arise indirectly by peripheral congersion of 
androgens in adipose tissue. 
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In obese females there is a marked increase in peripheral 
conversion of estrogens, both El and E2, due to increased 
adiposity. 
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Fig. 3: In obesity, there is a reduction in sex-hormone-binding 
globulin, with a relative increase in free androgen 
fraction. 
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Table I -

GYNECOLOGIC FINDINGS 

BeFORE SURGERY A AFTER SURGERY B 
. 
IRREGULAR 
MENS~S GALACTORRHEA HIRSUTISM 

A 69/138 50.0\ 16/138 11.6\ 44/138 ;1.9\ 
s- 51109 ~.6\ 7/138 5.1\ 28/138 20.3% 

* IURINARY STRESS :lNFERTILITY 
I NCONTI Jl:ENCE PROBLEM HYSTE~ECTOMY 

A 185/138 61.H 29/99 29.3% 24/138 17.I+!I; 

a 116/138 11_;\ 0/5 0\ 1/111+ 0.9\ 

* t 

~ P<O.OOI COMPARED TO BEFORE SURGERY 

Table II -

fGESTATIONAL 
I-IVP!:RTE'iSrCN 

AIH/8626.7% 
al 017 0% 

t 

OBSTETRIC FINDINGS 

BEFORE SURGERY A AFTER SURGERY B 

PRE-
ECLAMPSIA 
11/86 12.8% 

0/7 0\ 
t 

GESTATIONAL VEN. THROMS. wT OF 
DIABETES IN PRE~NANCY NE'IlBORN 
6/86 7.n~ 6/86 7.0\ 3801:772 q 
0/7 0'11 0/7 O'i 3391)=35"+ C; 

* * 
*P<O.OS tP<O.Ol iP<O.OOl 
COMPARED TO BEFORE SURGERY 

+ 3 IN EACH PATIENT 
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RESPONSE OF BRAINSTEM NEURONS TO CHANGES IN GASTRIC ACTIVITY 
William D. Barber, D.V.M., Ph.D., Thomas F. Burks, Ph.D. 
ABSTRACT 

A population of neurons has been identified in the brainstem of the' 
cat which respond to changes in gastric activity patterns. Extracellular 
recordings were made from neurons in nucleus solitar;us in the brainstem 
of anesthetized cats during mechanically and chemically induced changes 
in gastric activity. The majority of these neurons showed an excitatory 
response to gastric distention. Approximately 10% of the units studied 
were inhibited by distention of the corpus. The activity of these 
neurons suggests that they respond to gastric mechanoreceptors and/or 
chemoreceptors. The gastric induced changes in activity in these 
brainstem neurons were dependent upon the integrity of the vagal fibers 
which have been shown to terminate in the dorsomedial region of the 
brainstem. These neurons may serve as a critical link between the 
stomach and higher centers in the central nervous system in the conscious 
perception of fullness. 
INTRODUCTION 

Feeding behavior is an integrated homeostatic system consisting of a 
series of complex interacting circuits. Food is ingested and, in an 
unknown fashion, the amount of nutrient consumed is rapidly quantified 
and transduced into neuronal signals that are processed by the central 
nervous system to terminate the meal (1). Satiety probably consists of 
two phases, a postabsorptive phase that corresponds with the entry of 
nutrients into the small bowel and is associated with the release of 
gastrointestinal hormones, and a preabsorptive phase that has received 
relatively little attention. There is strong evidence to indicate that 
preabsorptive satiety signals originate in the gastrointestinal tract 
during a meal and cause rapid cessation of feeding (2). The 
preabsorptive satiety signals, which occur prior to any significant 
gastric emptying, must occur from sensory stimuli in the oral cavity or 
stomach. As experiments in animals with esophageal or gastric fistulas 
which do not allow food to accumulate in the stomach show that animals so 
prepared will eat continuously, the oral cavity is probably not important 
in signalling preabsorptive satiety. Preabsorptive satiety signals may, 
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therefore, originate in the stomach. They result from two causes: a 
sensation of fullness and the chemical composition of the food present in 
the stomach. We have shown in patients that the subjective sensation of 
fullness is associated with gastric distention and stretch rather than 
intragastric pressure (3,4). The existence of sensory stretch receptors 
·in the stomach wall is well established (5-8). These studies have shm<ln, 
based upon the response of the vagal afferent fibers serving these 
sensory receptors, that they respond to passive distention or active 
contraction of the stomach. This physiological observation suggests that 
these mechanoreceptors, which respond to stretch, are arranged in series 
with smooth muscle fibers in the stomach wall. In addition, these 
studies have shown that the gastric mucosa contains chemoreceptors, 
served by vagal afferent fibers, which respond to certain chemical 
stimuli. These gastric chemoreceptors may play an important role in the 
preabsorptive satiety phase by recognizing a high-calorie (Urich") meal 
as food which is caloric intensive long before it empties into the 
duodenum. The primary vagal' afferent fibers which serve gastric sensory 
receptors have been shown to distribute bilaterally in the brainstem in 
the dorsal vagal complex forming the afferent limb of a vago-vagal or 
brain-gut link (9,10). These gastric mechanoreceptors and chemo
receptors, sensory receptors which are served by primary vagal afferent 
fibers, may playa very important role during the ingestion of food and 
formulating the sensation of satiety. 

In view of the above information an animal model we developed was 
employed to evaluate brain-gut interactions during distention of the 
stomach. This preparation enabled us to identify and record vagall¥ 
mediated neuronal responses in the brainstem of anesthetized cats which 
respond to mechanical and chemical perturbations of the stomach (11). 
METHODS: 

Cats were anesthetized with a mixture of halothane and nitrous oxide 
supplemented with oxygen. The anesthetic mixture was delivered by a 
Quantiflex VMC anesthetic unit with a nitrous oxide oxygen blender to a 
modified Bourns Infant ventilator to control ventilation. Blood gas 
levels were monitored to maintain levels comparable to those values 
measured in awake cats (12). A tracheotomy tube was inserted through a 
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midline incision and the animal placed on a circulating warm water pad. 
An intravenous drip of Plasma Lyte electrolyte solution was given through 
a catheter in the jugular vein for supportive therapy. Arterial blood 
pressure was mO.nitored from a catheter placed in the femoral artery. 
Following an abdominal incision a catheter was placed in the splenic 
artery for close gastric intra-arterial administration of selected 
substances. A strain gauge was transversely oriented midway along the 
greater curvature of the stomach to monitor changes in distention. 

The animal was placed in stereotaxic unit and a craniotomy perfor~ed 
to expose the caudal segment of the brainstem. The dura mater and 
arachnoid were carefully reflected to expose the dorsal surface of the 
brainstem overlying the dorsal vagal complex. The craniotomy was fillec 
with a 2% agar solution cooled to body temperature to protect the surface 
of the brainstem. A balloon with a catheter was passed orally into the 
corpus-fundic region of the stomach. The catheter from the intragastric 
balloon was attached to a pump for distention of the stomach during the 
experiment. 

A tungsten microelectrode was placed in an electrode holder attached 
to a hydraulic microdrive. The electrode was stereotaxically positioned 
over the region of the dorsal vagal complex containing nucleus 
solitarius, a nucleus which receives a substantial number of primary 
vagal afferent fibers serving sensory receptors in the stomach. The 
stomach was phasically distended, at intragastric pressures ranging from 
8-12 cm of water, at a frequency of 10 cycles/minute while the electrode 
was advanced in micron steps. When a neuron was identified whose 
activity pattern was phase-locked to distention or relaxation of the 
stomach the microdrive was stopped and the pump was turned off to verify 
the origin of the stimulus activating or altering the activity of the 
unit. The pump was then restarted and the response of the neuron was 
evaluated at various levels of gastric distention. 
RESULTS: 

A population of neurons was identified in the region of nucleus 
solitarius of the brainstem of the cat whose activity showed a cause ard 
effect relationship with gastric distention. Gastric distention r~sulted 
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in both excitatory and inhibitory responses in the extracellular single 
unit recordings from these neurons. Approximately 90% of the units 
showed an excitatory response or began to.discharge during the distending 
phase (Fig. 1). The activity of the remaining 10% was inhibited during 
distention of the stomach (Fig. 2). The discharge frequency of these 
neurons during gastric distention ranged from less than 1 Hz up to 
3-5 Hz. The response of these neurons to distention showed a dynamic and 
static component (Fig. 3). During the distending phase the neuron fired 
at a higher rate with a reduction in activity when the intragastric 
pressure was sustained at a given level. Many of the units discharged at 
a very low rate, less than 1 Hz, at nondistended levels of intragastric 
pressure. The tonic activity of those units which were active at non
distended levels of pressure was modulated, or increased, by distention 
of the stomach. The inhibitory response observed in approximately 10% of 
the units also demonstrated dynamic characteristics. Inhibition was 
enhanced as the rate of gastric distention increased. 

The rate of firing of these units increased with elevated levels of 
sustained intragastric pressure (Table 1). The response of the static 
component of this population of brainstem neurons was essentially non
adapting with time. Over an extended period' of time, perhaps an hour or 
more, the discharge pattern of some units made a transition from a phasic 
bursting pattern during gastric distention to a tonic activity pattern 
modulated by distention. A sUbstantial amount of activity was observed 
in other cells in the region which was not linked to changes in gastric 
distention but phase-locked to the heart rate (cardiovascular) or cycling 

of the ventilator (respiratory). 
The response of these brainstem units to gastric distention was 

dependent upon the integrity of the vagi. Substances administered by 
close intra-arteria' injection to the stomach, via the splenic artery, 
which result in gastric relaxation or contraction produced a 
corresponding change in activity in these units (Fig. 4). 
COMMENTS: 

The results of this study provide new information concerning central 
neuronal mechanisms and their role in brain-gut interactions. More 
specifically it links the central response to gastric sensory input to 
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characterize mechanisms of action concerned with the intake of food and 
the role of gastric distention in satiety. These data expand upon 
previous studies directed toward characterizing peripheral mechanisms of 
action in the stomach. 

The proximal stomach, which includes all of the gastric fundus and 
the oral one-third of the gastric corpus, has three major physiological 
functions: 1) receptive relaxation, 2) accommodation, and 3) regulation 
of intragastric pressure (13). Receptive relaxation is the motor 
response of the proximal stomach that lowers the intragastric pressure in 
preparation for receipt of the bolus of swallowed food. Receptive 
relaxation is abolished by vagotomy. The storage of food in the proximal 
stomach is facilitated by another motor property, accommodation. 
Accommodation allows the proximal stomach to distend to large size with 
little change in intragastric pressure. Finally, it is the sustained 
pressure developed by tonic contractions in the proximal stomach which 
maintains a steady, continuing pressure of the gastric content to promote 
emptying. Thus increases and decreases in intragastric pressure are 
mainly brought about by increases and decreases in ~he strength of tonal 
proximal gastric contractions. 

Changes in gastric wall tension are sensed by sensory receptors 
served by the peripheral processes of primary vagal afferent fibers which 
derive from cell bodies in the nodose ganglion. The central processes 
originate from these cell bodies in the nodose ganglion which forM 
tractus solitarius in the caudal brainstem and distribute bilaterally in 
nucleus solitarius and adjacent nuclei in the dorsal vagal complex 
(9,10). Mechanoreceptors in the stomach wall comprise the sensory ending 
of many of these vagal fibers. Although these receptors have not been 
identified morphologically, physiological studies based on the activity 
recorded from small vagal filaments during changes in gastric wall 
tension have shown that they are arranged "in-series" with smooth muscle 
fibers in the stomach wall. Our studies have shown that a population of 
brainstem neurons in the region of nucleus solitarius reflect 
moment-to-moment changes in gastric activity. Other studies have 
reported gastric related brainstem activity in the sheep (14) and rat 
(15). These brainstem neurons may serve as a gating mechanism from 
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vagally mediated gastric mechanoreceptors and from more rostral 
structures in the central nervous system including the hypothalamus. 
Reciprocal neuronal connections have been demonstrated between nucleus 
solitarius in the brainstem and the hypothalamus (16-18). Studies have 
also shown a functional link involving the paraventricular nucleus of the 
hypothalamus with vagal mechanisms in the brainstem which control gastric 
acid secretion via vago-vagal reflexes mediated in the region of nucleus 
solitarius (18). 

The majority of the brainstem neuronal responses in this study were 
excitatory to gastric distention. The dynamic component, a direct 
relationship between the discharge frequency of the unit and rate of 
gastric distention, suggests that the central nervous system is being 
apprised of the rate of change in intragastric pressure or gastric 
volume. The static component, the discharge frequency during sustained 
levels of gastric distention, suggests that the activity of the unit ;s 
coding the degree or level of intragastric pressure. The response of 
this population of brainstem neurons observed in this study suggests that 
the central nervous system is resolving the rate and degree of change in 
gastric volume and/or intragastric pressure on a moment-to-moment basis 
in a very precise manner in the coding of discharge frequency. In 
addition, the change in activity patterns of these neurons with time 
suggests that the units are responding to constantly changing levels of 
mechanoreceptor input from ongoing variations in gastric wall tension 
within the receptive field served by a given unit. 

In view of the fact that the response of these brainstem units was 
nonadapting during sustained levels of intragastric pressure, the static 
component of activity pattern, suggests that neuronal visceral regulatory 
mechanisms in the caudal brainstem constantly monitor gastric wall 
tension. However, the direct relationship of the discharge rate of these 
units.to the level of intragastric pressure suggests that their response 
may playa role in formulating the sensation of fullness in terms of its 
contribution to the subjective sensation of satiety. 

This study has identified and characterized some of the unit 
responses of a population of neurons in the region of the solitary system 
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of the dorsal vagal complex of the cat which suggest that this regien of 
the central nervous system may play an important role in formulating the 
sensation of fullness associated during the intake of food or drink. ihe 
brainstem neuronal responses observed in this study further suggest that 
sensory receptors in the foregut send information to this region of the 
brainstem which serves as a gating mechanism and functions as a pacemaker 
of gastrointestinal activity via vago-vagal brain-gut connections. 

TABLE 1 
THE EFFECT OF INTRAGASTRIC PRESSURE UPON BRAINSTEM UNIT ACTIVITY 

Intragastric pressure (cm water) 
o 5 10 15 

Unit discharge rate (Hz) 
Mean 
S.E. 

0.5 

±0.13 
0.8 

±0.16 
1.6 

=0.22 
2.1 

=0.33 
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Figure 1. Extracellular recording from a neuron in the region of 
nucleus solitarius of the brainstem of an anesthetized cat that responded 
to phasic distention of the corpus of the stomach. The upper trace shows 
the phasic bursts of action potentials during the distending phase of the 
stomach. The middle trace is a recording of intragastric pressure from 
the intragastric balloon. The lower trace is a recording from the strain 
gauge transversely oriented midway along the greater curvature of the 
stomach. 
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Figure 2. Extracellular recording from a neuron in the brainstem of 
an anesth~tized cat that was inhibited by phasic distention of the corpus 
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Figure 3. Recording from a brainstem neuron of an anesthetized cat 
during phasic distention of the corpus of the stomach. The tube leading 
to the intragastric balloon was occluded during systole (arrow). The 
unit discharged at a higher rate during the distending phase (dynamic 
response) with a reduction in firing rate during sustained distention 
(static response). 
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Figure 4. Close intra-arterial injection of substance K (arrow), a 
peptide, via the splenic artery was followed by an. increase in intra
gastric pressure. The neuron in the brainstem (upper trace) of the 
anesthetized cat showed a significant increase in discharge frequency 
with the peptide induced increase in intragastric pressure. 
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KRAL: (John Kral, New York, NY) What was the volume of the balloon used 
to achieve an intragastric pressure of around 15 cm of water? 
BARBER: The nondistended volume of the balloon was about 30-40 ml. 
KRAL: How does that relate to the total volume of a cat's stomach and 
anesthesia, approximately? 
BARBER: We had to distend the balloon to about 30-40 ml before we began 
to record an increase in intragastric pressure. 
KRAL: Have you done any studies with vagotomy? Have you done any 
selective or highly selective or truncal vagotomies? 
BARBER: No. The response is dependent upon the integrity of the vagi, 
but we have not done a selective vagotomy. In essence it isn't a 
refractory phase in most cases. It's rate-dependent. If you slow the 
rate of distention down you'll find that all you do is just modulate the 
activity. Now the neurons that have a threshold that's less than 0, of 
course, they will not fire, but the majority of them do have a threshold 
and they fire at the nondistended level. 
SARR: (Michael Sarr, Rochester, MN) Have you been able to study how 
these neurons respond to receptive relaxation versus artificial 
distention? 
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BARBER: We have been able to induce that with some peptides, and what we 
have observed is that the neuron responds not only to passive distention 
but to active contraction. The receptors appear to be in series with the 
smooth muscle element, so anything that stretches the wall or relaxes it 
will unload it, and a contraction, of course, then will activate it. 
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INCREASED VOLUME AND IMPAIRED EMPTYING OF THE GALLBLADDER IN MORBID 
OBESITY: A MECHANICAL EXPLANATION FOR THE INCREASED RISK OF 
CHOLELITHIASIS 
William C. Vezina, M.D., Rachelle L. Paradis, M.D., D. Michael Grace, 
M.D., Rudolph A. Zimmer, Linda C. Hutton, M.D., William Y. Chey, M.D. 
ABSTRACT 

The increased incidence of cholelithiasis in morbid obesity may not 
be entirely explained by abnormalities in bile composition as a 
functioning gallbladder (GB) could theoretically evacuate cholesterol 
crystals prior to stone formation. 

Fasting GB volumes were determined ultrasonographically and 
postprandial radionuclide GB emptying studies using Technetium-99m 
di-isopropyl-imino-diacetic acid (DIPIDA) and Indium-113m labeled 10% 
cream were performed in 18 morbidly obese subjects and in 18 age and 
sex-matched volunteers. 

Gastric emptying of cream and plasma concentrations of 
cholecystokinin in response to cream, were similar in the two groups. 

Obese males had similar postprandial GB ejection fractions, however, 
obese females and obese subjects including both males and females had 
lower GB ejection fractions than normals (p<0.02). 

Fasting GB volumes were greater in the obese (p<O.005). Calculated 
postprandial GB volumes were greater in the obese 36 (±22) mL (SD) than 
in normals, 7 (±6) mL (p<O.Ol). 

Bile stasis may be a factor contributing to the increased risk of 
cholelithiasis in the morbidly obese. 
INTRODUCTION 

The pathogenesis of cholesterol gallstones is incompletely 
understood. Morbidly obese individuals are at increased risk for 
cholesterol gallstone formation (1). The reported incidence of 
cholelithiasis in morbidly obese individuals referred for surgical 
treatment of obesity is 37% (2), six times that of the North American 
population (1). Bile saturated with cholesterol is necessary for 
cholesterol gallstone formation and morbidly obese individuals co~only 
have supersaturated gallbladder bile (2,3). However, 40 to 80% of normal 
individuals also have supersaturated gallbladder bile particularly when 
fasting (4). This suggests that other factors must be involved. 
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Abnormalities in bile composition, various nucleating agents and 
inhibiting factors have been postulated (5,6,7,8). However, once the 
cholesterol crystal nidus is formed, a normally functioning gallbladder 
could theoretically evacuate the crystals prior to macroscopic stone 
formation. Therefore, impaired gallbladder emptying resulting in bile 
stasis may play an important role in the pathogenesis of cholesterol 
gallstone formation in the obese. 

Ultrasonographic determination of gallbladder dimensions car be used 
to calculate gallbladder volume (9). Each measurement is, however, time 
consuming. Rapidly changing processes as can occur with gallbladder 
emptying cannot be accurately recorded. Radionuclide gallbladder 
emptying studies can record rapid changes in gallbladder volume (10) bu~ 

cannot be used to determine absolute gallbladder volume. 
To study the bile stasis theory, we measured fasting gallbladder 

volumes ultrasonographically and gallbladder emptying in response to a 
liquid fatty meal by a radionuclide technique. 
SUBJECTS AND METHODS 

Eighteen patients referred for surgical treatment of morbid obesity 
(100 lbs over ideal body weight or twice the expected weight for age and 
height) were studied as well as 18 age and sex-matched volunteers of 
normal weight (within 20% of ideal body weight). In each obese and 
control subject, gallstones were excluded by ultrasonography. Subjects 
with gastrointestinal symptoms were excluded. None of the subjects was 
diabetic. None was on medications known to alter smooth muscle 
contractility on the day of the study. None of the obese or control 
females was taking oral contraceptives. 

The mean age of the obese subjects was 37 (±10) years (range 21 to 
57) and of the control subjects 39 (±9) years (range 29 to 59). The mean 
body weights of obese female and male subjects were 118 (:18) kg and 
150 (±11) kg respectively. All morbidly obese subjects had a body mass 
index (kg/m2) >40 (Table 1). 

The scintigraphic study was comprised of three parts: 1) a 
gallbladder filling study, 2) a gallbladder emptying study in which 
gastric emptying of cream was simultaneously evaluated and 3) a 
gallbladder emptying study with exogenous ~holecystokinin (CCKS) in 
subjects whose gallbladder failed to contract in response to cream. 
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On the morning following an overnight fast, the subject was placed 
in the recumbent position with the head of the bed elevated. A large 
field of view gamma camera fitted with a medium energy collimator was 
placed over the abdomen anteriorly. The camera was interfaced to a 
dedicated computer capable of dual isotope acquisition. Initially, a 
gallbladder filling study was acquired over 60 minutes immediately 
following the intravenous injection of 37 MBq (lmCi) of Technetium-99m 
di-isopropyl-imino-diacetic acid (Tc-99m DIPIDA) (140 keV). This was 
followed by a 90 minute study of gallbladder emptying in response to a 
liquid fatty meal consisting of 207 mL (7 oz) of 10% cream - IIhalf and 
half cream.1I The cream contained 9 MBq (250uCi) of Indium - 113m 
diethylenetriamine pentaacetic acid (IN-113m DTPA) (393 keV). The 
osmolality of the cream was 2.75 mOsm/kg. Each 100 9 of cream contained 
71.9 g water, 2.4 g protein, 21.2 g fat, 32 g carbohydrate, 793 mg 
calcium, 44 mg phosphorus and .31 mg iron. Each 100 g had 546 KJ (130 C) 
or 1,152 KJ (274 C) per fatty meal. The density of the cream was 
1 .. 0188 g/mL. 

The plasma CCK levels in response to cream were Simultaneously 
determined during the gallbladder emptying study as follows: after 
discarding the first mL of blood obtained from an indwelling venous 
catheter, blood was withdrawn into prechilled heparinized tubes 15 
minutes prior to the ingestion of cream, during ingestion, and 10, 15, 
30, 45, 60 and 90 minutes after consumption of the cream. The blood was 
stored on ice.. Immediately following completion of the gallbladder 
emptying study the blood was centrifuged in a refrigerated centrifuge. 
The plasma was frozen at minus 60°C. The samples were subsequently 
sh"ipped on dry ice to Rochester, NY, where they were stored in a siMilar 
fashion.. The CCK levels were assayed for immunoreactive CCK within six 
months of arrival. The plasma CCK concentration was determined by the 
radioimmunoassay method which was reported in detail elsewhere (11,12). 
Our assay can detect a minimal concentration of 3.3 pM in plasma. 

In those who emptied poorly in response to the fatty meal, an 
additional 30 minute gallbladder emptying study was acquired commencing 
with the intravenous infusion over three minutes by a mechanical infusion 
pump of the synthetic octapeptide of CCK (KINEVAC, sincalide, Squibb), 
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0.01 ug/kg to a maximum dose of 1.0 ug diluted with sterile water to 20 
ml, to further stimulate gallbladder emptying. 

Serum 17 B'-estradiol and progesterone levels (13) were meas.ured by 
direct solid-phase radioimmunoassay on the ~ay of the gallbladder 
emptying study as follows: blood was withdrawn before the ingestion of 
cream and was stored on ice. Following the gallbladder emptying study it 
was stored at minus 60°C and assayed within nine months. 

Fasting gallbladder volumes were calculated using a sonographic 
method. Assuming a universal gallbladder shape and determining the 
ultrasonographic dimensions of the gallbladder, the absolute volume was 
calculated using the single cylinder method (9). 
ANALYSIS OF SCINTIGRAPHIC DATA 

The computer images were analyzed as follows: On the Tc-99m gall
bladder images one region of interest was drawn encircling the entire 
gallbladder with a second region of interest drawn at the inferolateral 
aspect of the gallbladder, the latter for background subtraction. A net 
ti~e-activity curve for the gallbladder was generated by subtracting the 
background curve, which had been normalized to an equal number of pixels, 
from the gallbladder curve, after having corrected for the physical decay 
of Tc-99m. After subtracting the lag time prior to the onset of 
emptying, the net gallbladder emptying curve was plotted. A third region 
of interest was drawn around the stomach on the In-113m gastric emptying 
images and plotted after decay correction for In-113m, to assess gastric 
emptying of the cream. 

Gallbladder function was evaluated by the following criteria: time 
to peak gallbladder filling, the rate of gallbladder emptying and % net 
retention in the gallbladder at 10, 20, 25, 30, 40, 50 and 60 minutes 
after the onset of gallbladder emptying. The ejection fraction (EF) of 
the gallbladder 60 minutes after the onset of gallbladder emptying was 
determined using the equation EF 60 min = 100% - % net counts in the 
gallbladder at 60 minutes/IOO. 

The rate of gallbladder emptying was determined in two ways: 1) by 
fitting a line to the initial straight portion of the emptying curve 
betweeA the point where the gallbJadder counts began to decrease and the 
point where emptying ceased to be a linear function and calculating the 
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slope of the fitted line; 2) by fitting a single exponential function to 
the entire emptying curve and determining the exponential decay constant. 

The half-time of gastric emptying of the cream was determined by 
fitting a line between the point of onset of gastric emptying to the end 
of the study and determining the elapsed time from the onset of gastric 
emptying until the gastric counts decreased by 50%. Background 
subtraction was not required. 

The quantity of In-113m activity originating from the radiolabeled 
cream in the bowel that projected into the Tc-99m energy window in the 
gallbladder region of interest was approximately 2% of the Tc-99m 
activity that originated from the radiolabeled bile prior to gallbladder 
background activity subtraction. Thus radiolabeling the cream did not 
significantly interfere with the gallbladder emptying study. 

The data were analyzed for statistical significance using the 
Student's t test for unpaired samples. Values with a p<O.O~ we~e 
considered to be significant. All values were reported as a mean 
(± standard deviation) unless otherwise specified. 
RESULTS 

The mean times to peak gallbladder filling were similar in the obese 
and the control groups (Table 2). 

The latent periods of the onset of gallbladder contraction following 
the fatty meal ingestion were similar in the obese and control groups 
(Table 2). Gallbladder emptying was impaired in obese females compared 
to normal females at all times. The differences in the ejection 
fractions were more significant in the early phase of emptying with 
p<0.02 at 10, 20, 25 and 30 minutes and p<0.05 at 40, 50 and 60 minutes 
after the onset of emptying (Figure 1). The obese males had similar 
gallbladder ejection fractions compared to the normal males at all times 
except at the end of the study at 60 minutes after the onset of emptying, 
when the ejection fraction was barely significantly less than nermal 
males, 49 (± 24) and 72 (± 23) (%) respectively (p=O.05) (Fig. 2). The 
ejection fractions for all obese including males and females were 
significantly lower at all times compared to normals (p<O.Ol) (Fig. 3). 

The rate of emptying of the initial straight portion of the 
gallbladder emptying curve was less in obese females than in normal 
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females (p<0.02) (Table 2). The rate of emptying of the initial straight 
portion of the gallbladder emptying curve was similar in the obese and 
normal males. The rate of emptying of the initial straight portion of 
the gallbladder emptying curve wa.s lower in the entire obese group 
including males and females (p<O.OI). When a single exponential function 
was fit to the entire gallbladder emptying curve, the obese subjects had 
a lower rate of emptying than the normals but the difference was not 
significant. Thus, gallbladder emptying is abnormal in the obese 
subjects in the early phase of emptying. 

The half-times of gastric emptying in the In-113m labeled cream were 
not significantly different in the obese and the normal controls 
(Table 3). The linear gastric emptying rates were similar for the obese 
and the normals. The pattern of gastric emptying of cream approximatea a 
linear function, r = 0.97 (± .03) and r = 0.96 (= .08) for the obese and 
the normals respectively. 

Exogenous CCK8 was administered to nine postprandial n0ncontractors 
who were all obese, four females and five males. Gallbladder emptying in 
response to exogenous CCK8 was variable. All five males had an impaired 
response, with three having no or only minimal gallbladder emptying 
within 30 minutes of CCK8 infusion. Three of the four females had a 
marked response to exogenous CCK with complete and rapid emptying of the 
gallbladder, with a mean ti of 3.7 minutes. 

The plasma CCK levels in response to cream were similar for the 
normal subjects and the obese at all times with the exception of the 
baseline levels in the males, the obese males being higher but just at 
the level of significance (p = 0.05). After subtracting the baseline CCK 
plasma level from all subsequent values, the integrals of the increase of 
CCK were similar in the normal females 702 (± 209) and the obese females, 
574 (± 241) «(pmol/l) min). The integrals of the increase of CCK were 
similar in the normal males, 550 (± 158) and the obese males, 666 (= 

132). As well the integrals of the increase of CCK were similar in the 
normal subjects including both males and females, 617 (± 192) and the 
obese subjects, 625 (± 187) (Fig. 4-6). 

Fasting gallbladder volumes determined ultrasonographically were 
higher in the obese than in the normals, 71 (± 29) and 28 (± 14) (ml) 



125 

respectively (p<0.005) (Table 4). Visually the shape of the gallbladder 
in the fasting state in the obese and the control subjects was similar, 
justifying the use of the same geometric model for volume determination 
in the two groups. The calculated postprandial gal~bladder volumes 60 
minutes after the onset of emptying were higher in the obese than in the 
normals, 36 (± 22) and 7 (± 6) (mL) respectively (p<O.Ol). 

The serum 17 a-estradiol and progesterone levels drawn on the day of 
the gallbladder emptying study were similar in the normal females and 
obese females (Table 5). Of the 14 of the total of 18 females with 
sufficient serum, 2 of 8 normal and 1 of 6 obese females were in the 
luteal phase of their menstrual cycle as defined by our reference 
laboratory as serum progesterone levels above 8 nmol/L. The obese males 
had higher 17 a-estradiol levels than the normal males (p<O.05) which has 
been previously documented in obesity (14). The males had similar 
progesterone levels. 
DISCUSSION 

'Morbidly obese individuals are at increased risk for the developmert 
of cholesterol gallstones (1). The risk increases with age, duration of 
obesity and weight. The high incidence of biliary tract disease in 
morbid obesity has previously been attributed to abnormalities in bile 
composition (15). Eighty to 100% of morbidly obese individuals have 
gallbladder bile which is supersaturated with cholesterol (2,3). 
However, recent studies have demonstrated that supersaturated bile is 
frequent in healthy man (2). This suggests that other factors must be 
responsible for their increased risk. 

The possible contribution of bile stasis to the pathogenesis of 
gallstones was first demonstrated in the 1930s when impaired gallbladder 
emptying was shown in the later stages of pregnancy during cholecysto
graphic studies (16). -Its role, however, was largely forgotten until the 
1960s when Admirand and Small focused attention on the physicochemical 
properties of bile and devised a phase diagram for the micellar zone of 
cholesterol solubility (17). With the recent discovery that high degrees 
of cholesterol saturation in the absence of gallbladder disease are 
possible, the bile stasis theory has regained popularity. 
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We have previously demonstrated using a mechanical model, that the 
mathematical determination of the rate of emptying during radionuclide 
emptying studies is not significantly affected" by the presence of obesity 
(18) • 

In this study, we demonstrated that gallbladder emptying in a group 
of patients at high risk for cholesterol gallstone formation is abnormal. 
The ejection fractions were higher in the normal female subjects and in 
the combined normal males and females group. Females of normal weight 
emptied more rapidly with higher ejection rates during the early phase of 
gallbladder emptying than obese females. Individuals of normal weight, 
including both males and females, emptied more rapidly during the early 
phase of gallbladder emptying. The obese subjects also had significantly 
greater fasting and postprandial gallbladder volumes. These observations 
support the role of stasis in cholesterol gallstone formation in the 
morbidly obese. 

Experimental work in the prairie dog model of cholelithiasis has 
demonstrated the importance of stasis in this model. Hutton et al (19) 
found that gallstone formation could be inhibited by sphincterotomy in 
the prairie dog that had been fed a high cholesterol diet and that the 
effect of sphincterotomy could be reversed by atropine. " Impaired 
gallbladder emptying was shown to occur before the appearance of 
gallstones but concurrently \tlith the appearance of cholesterol crystals 
in the prairie dog by Doty, as well as by Meyer (20,21). However, an in 
vitro study of contractility of gallbladder smooth muscle in the prairie 
dog and in the ground squirrel, previously fed a high cholesterol diet 
(22), demonstrated that the defect in contractility occurs prior to the 
development of cholesterol microcrystals. This suggests that the 
observed abnormal gallbladder emptying is not secondary to the presence 
of cholesterol crystals. In addition gallbladder stasis in this model 
resulted in hypersecretion of mucus, a known nucleating agent (23,24). 
Therefore in the prairie dog model, cholelithiasis could be predictably 
induced by a high cholesterol diet with gallbladder hypocontractility 
being an intermediate step. 

The role of stasis in cholelithia~is in man has not been previously 
demonstrated. Some have reported increased gallbladder emptying in 
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patients with gallstones (25,26), others decreased emptying (10,27). 
Gallbladder function was not evaluated prior to the development of 
gallstones. These 1nvestigators did not match their patients and 
controls for age and sex. In addition, many of their controls were 
overweight and were being investigated for dyspepsia. In our study, 
gallbladder emptying was shown to be abnormal prior to the onset of 
clinically and ultrasonically evident gallbladder disease in morbidly 
obese patients. Our patients and controls were matched for age and sex 
and none had symptoms of gastrointestinal disease. In addition, the 
gallbladders of all obese patients were palpated at the time of surgery 
and none were abnormal, although very small stones ~r microscopic disease 
could not be excluded. 

Bile stasis may promote gallstone formation in one of several 'flays. 

By altering the enterohepatic circulation of bile acids, stasis may 
affect hepatic lipid metabolism and further decrease cholesterol 
so 1 ubi 1 i ty. We found that the amount of bil e ejected by the ga 11 bladder' 
in response to cream was similar in the obese despite their lower 
gallbladder ejection fractions because the obese commenced with a larger 
fasting gallbladder volume. Bile stasis may result °in the addition of 
such nucleating factors such as mucus glycoproteins as observed in the 
prairie dog model. Clearly the stagnant pool of gallbladder bile 
provides an ideal milieu for cholesterol crystal nidus formation and 
inefficient evacuation of the formed crystals would then allow their 
growth to macroscopic size. 

The etiology of the,observed abnormal gallbladder emptying in 
morbidly obese individuals remains to be clarified. Some might argue 
that it is the presence of cholesterol crystals or perhaps small non
palpable gallstones missed on ultrasonography which secondarily altered 
gallbladder emptying. A recent study by Amaral et al suggests that the 
frequency of gallbladder disease including chronic cholecystitis, 
cholesterolosis and cholelithiasis in morbidly obese patients with normal 
preoperative ultrasonograms may be as high as 85% (28). However, the 
frequent finding of cholesterolosis in autopsy studies (29) and the often 
questionable diagnosis of "chronic cholecystitis" in otherwise normal 
gallbladders suggest that these may not always constitute significant 
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diseases. Although the abnormal gallbladder emptying observed in our 
patients may be secondary to such clinically undetectable diseases, the 
impaired emptying may be secondary to insensitivity of the gallbladder to 
CCK. Although we cannot exclude insensitivity of the gallbladder to CCK 
in the obese, we can state that the obese and normal controls in our 
study had similar plasma CCK levels in response to the ingestion of 
cream. 

As progesterone is known to have a smooth muscle relaxant effect 
(17), we excluded the possibility that by chance we may have tested one 
group of females in the luteal phase of their menstrual cycle and the 
other in the follicular phase. However, to date no differences in 
postprandial gallbladder function have been demonstrated at different 
phases of the menstrual cycle (30,31). 
CONCLUSION 

He have found that the fasting and postprandial gallbladder volumes 
are increased and that the rate of gallbladder emptying is less in 
morbidly obese subjects in the absence of clinically evident gallbladder 
disease. The resulting bile stasis may be an important factor 
contributing to the increased risk of gallstones in the morbidly obese. 
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Table 1 

SUBJECT DATA 

FEMALES MALES 

NORMAL OBese NORMAL 

N 9 9 9 

Age (yr) 39 (::7) 40 1::9) 39 ,:: 101 

Wt (kg)t 58 (±6) 118 (:±: 18) 77 (::9) 

BMI (kg/m2)·t 20 (±1) 46 (±5) 24 (±3) 

X I:t: 501 

·BMI (Body Mass Index) normal range: 9 18.7 - 23.8 

Cf 20.1 - 25.0 

t (P< .001 normal vs obese' 

OBEse 

9 

35 (± 111 

150 (± 11) 

47 (±3) 

MALES + 
FEMALES 

NORMAL OBeSE 

18 18 

39 (::91 37 (± 10) 

67 (± 13) 142 (::38) 

22 (::3) 47 (::4) 
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Tabla 2 

GALLBLADDER FILLING AND EMPTYING STUDIES 

FEMAlES MALeS MALeS • FEMALeS 

NORMAL OBESE NORMAL oaESE NORMAL OBESE 

'61: 13) 501:111 521:71 SO ':101 491: 111 SOC: 101 

10 1:5, 15 1= 111 10 1:81 11 1:61 10 1:71 13 ':9! 

·2.8 I: 1.61 ·1.3 1:0.61 t ·3.3 1:3.01 ·1.6 ': 1.41 ·3.1 ':2.41 ~ .14 ::1.0i 

·27 1:281 ·16 1:7.91 ·21 1:9.91 ·12 1:8.81 ·24 1:211 ·13 ::8.61 

Table 3 

GASTRIC EMPTYING OF CREAM 

FEMALES MALES MALES • FEMALES 

NORMAL oaESE NORMAL OBESE NORMAL OBeSE 

16 (: 10' 16 (::9) 11 !:8) 20 I: t2) 14 (:9) t8 (::: to) 

.0.9 (±0.21 ·0.9 (±0.3) .0.7 (::0.31 -1.1 1::0.6) ·O.S (±0.31 -1.0 (::0.5) 

64 (::24) 59 (± 19) 87 1=63) 54 (::21) 75 (:48) 57 (::20) 

Differences are not significant between obese and normals for gastric lag. rate and t % 
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Table 4 

GALLBLADDER VOLUMES 

9 

Gallbladder Volume (mL) - Fasting· 27(±14) 30(±14) 28(±14) 

• Postprandial t 

Ejection Fraction (%)* 

Ejected Gallbladder Bile Volume (mL)§ 

-OBESE 
Gallbladder Volume (mL) • Fasting 

- Postprandial 

Ejection Fraction (%) 

Ejected Gallbladder Bile Volume (mL) 

X i:501 

6 (± 5) 8 (± 7) 7 (± 6) 

76(±19) 72 (±23) 74 (±20) 

20 (± 15) 22 (± 16) 21 (± 15) 

68 (±25) 74 (±33) 71 (±29) 

33 (±20) 38 (±25) 36 (±22) 

51 (± 22) 49 (± 24) 50 {± 22} 

35 (±32) 36 (±41) 35 (±36) 

·Calculated ultrasonographicaHv (P < .005 normal vs obese I 

Ej'!ctlon Fract:on lEFl 
~:::Iostprandial Volume - Fasting Volume - X Fast:ng Volume tP< .01 norma! vs obese; 

100 

:EF at 60 minutes IP,.05 normal vs obese) 

§Fasting Volume - Postprandial Volume 

Table 5 

SEX HORMONES* 

Normal Females (N = 8) 

Obese Females (N - 6) 

Normal Males (N - 9) 

Obese Males (N.,. 8) 

.: On day of gallbladder emptying study 
X I±SDI 

17 J-ESTRADIOL 
(pmoIlL) t 

354 (±361) 

324 (± 296) 

157 (± 72) 

245 (± 63) § 

t < 35 pmol.'l arbitrarily assigned a value of 35 
t t < O. 3 nmol!L arbitrarily assigned a value of 0.3 
.§ P< .05 for normal versus obese males 

PROGESTERONE 
(nmoI/L) tt 

5 (±8) 

3 (±6) 

1 (± .4) 

.6 (± .2) 
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Fig. 1: Radionuclide gallbladder emptying 
in response to ingestion of 10% cream in 
obese females versus age-matched females of 
normal weight. Significant differences 
between the two groups were present at all 
times, particularly in the early phase of 
emptying with p < 0.02 at 10, 20, 25 and 30 
minutes after the onset of emptying and 
p < 0.05 at 40, 50 and 60 minutes. The 
latent period (lag time) prior to the onset 
of emptying and background radioactivity 
have been subtracted. Each computer curve 
had 80 decay corrected points for determi
nation of the decay constant, however, only 
seven arbitrarily chosen points are 
displayed. 

Fig. 2: Radionuclide gallbladder emptying 
in response to 10% cream in obese males 
versus a.ge-matched rna 1 es of norma 1 we; ght • 
No sig·nificant differences were present at 
any time except at 60 minutes but the 
difference was just at the level of 
significance (p = 0.05). The latent period 
(lag time) prior to the onset of emptying 
and background radioactivity have been 
subtracted. Each computer curve had 80 
decay corrected points for determination of 
the decay constant, however, only seven 
arbitrarily chosen points are displayed. 
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Fig. 3: Radionuclide gallbladder emptying 
in response to 10% cream in obese subjects 
including both males and females versus age 
and sex-matched controls of normal weight. 
Significant differences were present at all 
times (p < 0.01). The latent period (lag 
time) prior to the onset of emptying and 
background radioactivity have been 
subtracted. Each computer curve had 80 
decay corrected points for determination of 
the decay constant, however, only seven 
arbitrarily chosen points are displayed. 

Fig. 4: Plasma concentrations of CCK 
in response to 10% cream in obese females 
were less but not significantly different 
from normal females at all times 
(p > 0.05). The integrals of the increase 
of CCK were insignificantly greater in the 
normal females (p > 0.01) • 

,. 
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Fig. 5: Plasma concentrations of CCK in 
response to 10% cream in obese males were 
similar to normal males with the exception 
of the baseline values which were just at 
the level of significance (p = 0,05). The 
integrals of the increase of CCK were 
insignificantly greater in the obese males 
(p > 0.1). 

Fig. 6: Plasma concentrations of CCK in 
response to 10% cream in the obese subjects 
including both males and females were 
similar to normals at.all times (p > 0.05). 
The integrals of the increase of CCK were 
similar for the two groups (p > 0.5). 
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HINNANT: (Jerry Hinnant, Dallas, TX) Have you restudied any of these 
patients after theylve lost weight? 
VEZINA: We have not studied them after losing weight. They've all had 
gastric bypass procedures, therefore, we really could only examine them 
in the fasting state because the duodenal loop ;s bypassed. That would 
introduce a second variable •. 
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INCIDENCE OF SYMPTOMATIC GALLSTONES AFTER BARIATRIC SURGERY: A CLINICAL 
STUDY 

. Mervyn Deitel, Ivan Petrov, Jack Langer 
Morbidly obese patients frequently have no gallstones at the time of 

bariatric surgery. However, after loss of excess weight, cholecystitis 
and cholelithiasis occasionally occur about o~e year postoperatively, 
during the period of massive weight loss. Thus, the objective of this 
study was to determine the incidence of symptomatic gallstones after 
bariatric surgery, in order to answer the question: should 
cholecystectomy be performed routinely with bariatric su.rgery? 
MATERIALS AND FINDINGS 

We reviewed 552 patients (496 women, 56 men), with mean age 34.9 yr, 
mean preoperative weight 122.7 kg, ideal weight 58.4 kg and excess weight 
64.6 kg. In the 552 patients, the operations performed were: 63 JI 
bypasses, 184 horizontal gastric partitionings, and 305 vertical banded 
gastroplasties up to 15 months ago. 

Cholecystectomy had been done before bariatric surgery in 146 
patients (26.4%) out of the 552 patients, a mean of 9.9 years before 
bariatric surgery. 

By preoperative ultrasound and/or oral cholecystogram, plus 
palpation of the gallbladder at the operation, gallstones were revealed 
and cholecystectomy performed at time of weight loss surgery in 67 
patients or 12.1% of the total group. 

With respect to cholecystectomy after weight loss surgery, 39 
patients or 11.5% out of the remaining 339 patients with gallbladders 
still in situ and at risk, developed symptomatic gallstones requiring 
cholecystectomy, a mean of 15.7 months after bariatric surgery. When we 
compared the incidence of cholecystectomy after JI bypass, horizontal 
gastric partitioning and vertical banded gastroplasty, we did not find a 
significant difference (12.9%, 8.8% and 12.8%). 

When we looked into the time for development of symptomatic 
gallstones requiring cholecystectomy after weight ioss operations 
(Table I), we found that of the 11.5% of patients who required 
cholecystectomy, 10% were during the first two years (5% were in the 
first year and 5% in the second year postoperatively), and ~ 1.5% 
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developed gallstones after the second year (actually over 2-12 yrs, after 
bariatric surgery). 

Of these 39 patients who underwent cholecystectomy, in the first 
year 17 patients (i.e. 5% of the 339 patients at risk) had 
cholecystectomy, and the second year 17 patients or 6.6% of the remaining 
254 patients at risk of developing gallstones required cholecystectomy, 
and >2 years (i.e. over the 10 years from 2-12 years post weight loss 
surgery), only 5 patients or 3.0% of the remaining 162 patients with 
ga11b1ad~ers in situ underwent cholecystectomy, a mean of 5.1 years 
post-surgery (Fig. 1). 

Did % loss of excess weight in the 339 patients at risk correlate 
with the development of gallstones? Loss of ~50% of excess weight (with 
mean loss of excess weight 66%) occurred in 280 patients in whom 33 or 
11.7% developed symptomatic gallstones. Loss of <50% of excess weight 
occurred in 59 patients in whom 6 or 10.1% developed symptomatic 
gallstones. This difference between 11.7 and 10.1% was not significaf;t 
(p=0.06), but suggests a trend. Of 5 patients who lost <25% of excess 
weight, none developed gallbladder attacks. 

Of the total 207 women who had cholecystectomy before or during a 
bariatric operation, 159 (76.8%) had had past pregnancy; whereas, of the 
252 women without gallstones pre- and intra-operatively 165 (65.5%) had 
past pregnancy (p<O.OI). 

According to Anderson1s and Robin1s Pathology and our own hospital 
data, in the general population cholesterol gallstones occur in 12%, 
mixed stones in 80% and pigmented in 8% of patients. Our pathologists 
grossly denote cholesterol gallstones as those which are white or pure 
yellow, mixed stones as white or yellow with black, brown or green, and 
pigmented stones as completely black. 'On pathology report, stones from 
cholecystectomy at time of bariatric operation were cholesterol in 76% 
and mi~ed in 24% of patients. However, in cholecystectomies performed 
after bariatric operations with the rapid weight loss, cholesterol stones 
were present in 87% and mixed in 13%, with all the mixed gallstones found 
in patients who had had JI bypass. Thus, after loss of massive excess 
weight following gastroplasty, the stones were typically multiple tiny 
c.reamy-colored· (cholesterol) against an almost normal gr~en velvety 
mucosa, and when ground up, these stones were pale yellow throughout. 
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In summary, gallstones were present ~- and intra-operatively in 
38.5% of patients--about three times more common than in the general 
populatiori where, according to Harrison, studies in Framingham, Mass. and 
Nova Scotia y the incidence of symptomatic gallstones under age 60 yrs is 
about 12%. In the rest, massive weight loss has been associated with 
symptomatic gallbladder disease in a further 11.5%. Fig. 1 shows the 
incidence of symptomatic gallstones per year in the general population, 
morbidly obese population versus the morbidly obese population after 
bariatric surgery. The incidence of gallstones in the general population 
per year is 0.3% compared to 0.85% in the morbidly obese. This curve 
shows the morbidly obese population after weight loss surgery with ar 
incidence of 5% per year for the first two years during massive weight 
loss (with the mean at 15 months), with the incidence after two years 
being the same as in the general population. 
CONCLUSION 

Although no complication resulted from concomitant cholecystecto~y, 
we do not recommend routine cholecystectomy during these bariatric 
operations because: 1) 11.5% incidence of postoperative symptomatic 
gallstones does not warrant routine cholecystectomy; 2) cholecystectomy 
can be difficult and hazardous in deep, massively obese patients through 
the midline incision; and 3) post-weight-loss cholecystectomy has been 
relatively easy through a hockey-stick subcostal incision, avoiding an 
acute angle with necrosis. This study did not involve biliopancreatic 
bypass, in which a 30% postoperative incidence of gallstones warrants 
cholecystectomy at the time of that bariatric operation. 

) 
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Table I -

CHOLECY-STECTOMY AFTER WT-LOSS SURGERY 

OF THE 11.5% OF PATIENTS WHO REQUIRED 
CHOLECYSTECTOMY, 
5% WERE 1ST YR, 
5% WERE 2ND YR, AND 
1.5% WERE 2-12 YR 
AFTER BARIATRIC SURGERY. 

TIME PERIOD 

1ST YR - 17 PATIENTS (5.0% - 339 AT RISK) 

2ND YR 

>2 YR 
(2-12) 

17 PATIENTS (6.6% 254 AT RISK) 

5 PATIENTS (3.0% - 152 AT RISK) 
ex 5.1=3.5 YR) 

INCIDENCE OF SYMPTOMATIC GALLSTONES / VR 
General Population VS Morbjdly Obese Population Before 

and After Weight-Loss Surgery 

Period of M assive Wt·Loss~f...-.- Stable Wt ~ 

.E--+------ Bariatric Surgery Population 

~~~~~~~~~~~~~~~~~ ~orbidly Obese Population 

Jill!lllllWlu.w.l.Ll.WW,!JJ.u.w.!.:.:.1.l~~W+LJ..L:::!!"-__ "" General Population 
g.3 .L..~L!-~~~~~~~~+~----------

o 1 2 Time (Vr) 
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TERRY: This paper is open for discussion. 
MASON: (Edward E. Mason, Iowa City, IA) What do you think about 
treating these patients with chenodeoxycholic acid for six months? 
OEITEl: Chenodeoxycholic acid or ursodeoxycholic acid, which is what 
we're using, is a capsule l-cm long, D.S-cm wide. Most of these patients 
have vertical banded gastroplasties and the capsule will not pass the 
outlet. The medication is extremely bitter, so it cannot be given as a 
liquid. Consequently, I don't think it has application in these people. 
It may have application after Roux-Y gastric bypass. The same thing with 
aspirin, which is known to also inhibit gallstones. 

I 

I 
r 
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A FIVE- TO EIGHT-YEAR FOLLOW-UP STUDY OF TRUNCAL VAGOTOMY AS A TREAn~ENT 
FOR MORBID OBESITY 
Lars Gortz, M.D. and John G. Kral, M.D., Ph.D. 

Between 1977 and 1980 a total of 21 patients had truncal vagotomy 
without drainage for morbid obesity. Nine patients have had inadequate 
weight loss or regain in spite of reporting absence of hunger sensations. 
Eight of the remaining 12 patients having extensive follow-up of studies, 
have a mean weight loss of 21 kg (range: 0-61 kg) maintained for a mean 
6i years (range: 5-8 yrs). Insulin hypoglycemia, pentagastrin and 
modified sham feeding stimulation of gastric acid output have revealed 
that three of the patients have converted to incompleteness after prior 
complete vagotomy. Gastroscopy in the eight patients revealed 
hypomotility and open pylorus in seven, and superficial gastritis without 
signs of chronic gastritis or atypia on biopsy. One patient vlho \'Ias 
insulin-negative had normal motility and pylorus. Extensive blood tests 
including B12, Fe and proteins have not revealed any abnormalities. It 
is concluded that truncal vagotomy as a regulatory procedure is 
inadequate in maintaining weight loss in the majority of morbidly obese 
patients. Differential patterns of functional vagal regeneration have 
occurred. 
HERBST: Do you think this might be an adjunct in the treatment of the 
superobese patient, i.e., the patient that Mason has identified as 
greater than 225% of ideal weight? 
GORTZ: Yes, of course, there might be a benefit in those patients. But 
I think also that we can get at those patients who outdrink their 
vertical banded gastroplasties because we have found that our patients 
drink less and also seem to choose less caloric density of what they 
drink. 
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SILASTIC RING VERTICAL GASTROPLASTY (SRVG) FIVE-YEAR EXPERIENCE: FATE OF 
SILASTIC RING SUPPORT 
Gifford V. Eckhout, M.D. and Otto L. Willbanks, M.D. 

Morbid obesity presents a serious health hazard (1). Because of t~e 
almost total failure of medical treatment for morbid obesity, surgical 
procedures have been developed in an effort to relieve this devastating 
condition. Intestinal bypass produced satisfactory weight loss but has 
been abandoned by most surgeons due to serious complications (2). 

In 1967, Mason (3) introduced gastric bypass and produced 
satisfactory long term weight loss with a low complication rate and a low 
mortality rate, but the operation did not become popular until 1977, when 
Alden (4) adapted stapling instruments to Mason's gastric bypass. The 
addition of the stapling technique greatly simplified the operation, 
reduced the operating time by two thirds, decreased the mortality to less 
than 0.5% and also yielded satisfactory long term weight loss of 35 to 
38% of the patient's initial weight. But because of the incidence of 
some long term problems of gastric bypass, such as marginal ulcer in 3~, 

Vitamin B12 , folic acid, iron, and calcium deficiencies (5), and the 
inability to examine the distal bypassed stomach, the authors, as well as 
other surgeons, began studies in 1979 of various gastroplasty procedures 
in an attempt to develop an operation which would be safer than gastric 
bypass and still produce satisfactory weight loss. 

For a gastrop1asty operation to be successful several criteria must 
be met: a less than one ounce size gastric reservoir is established, 
with a 10-12mm outlet which is stabilized with a non-absorbing material, 
and a permanent gastric partition that will not break down (6). 

Most of the first various gastrop1asty operatl0ns employed a 
transverse staple line across the upper portion of the stomach to form a 
small gastric pouch. Unfortunately, transverse staple line gastro
plasties have been associated with failure rates of up to 70-80% to 
produce permanent adequate weight loss (7,8,9,10,11). 

With these objectives in mind, in 1979 we began a study of vertical 
gastroplasty (VG). 
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r4ATERIAL AND METHODS 
This report concerns a review of 1,463 VG patients employing three 

methods of support to the outlet of the pouch: 192 patients with a 
chromic ring (CRVG), 157 patients with a covered silastic ring, and 1,114 
patients with a non-covered silastic ring to support the outlet. 
Technique 

The first step in VG is to make a window in the gastrohepatic 
ligament close to the stomach (Figure 1) midway between the pylorus and 
cardia and another window above the greater curvature close to the 
esophagus. The two windows are connected with a #18F urethral catheter 
for safe placement of the 90 stapler (Figure 2). A superimposed or 
immediately adjacent double staple line is placed vertically, parallel to 
the lesser curvature of the stomach forming a less than one ounce size 
proximal gastric pouch with an outlet located also on the lesser 
curvature. The staple line is made with two firings of a special notched 
TA II 90S™ (Autosuture) or PI 90™ (American V. Mueller) stapler using 
4.8mm staples (Figure 3). 

In order to leave a portion of the gastric lumen along the lesser 
curvature open to form the outlet of the pOlJch, it is necessary to employ 
a modified 90 stapler with a IInotch" built into the heel to leave the 
channel unstapled. In 1979, a TA 90™ stapler was modified for this 
purpose. In 1984, notched instruments became commercially available 
specifically to perform VG. 

The CRVG patients were done using a number one chromic suture tied 
down over either a #30 or #32F dilator in the lesser curvature channel to 
form a 10-11mm stoma. Early weight loss was satisfactory with the 
chromic ring, but with absorption of the chromic ring, dilation of the 
stoma occurred allowing weight gain. This experience led to the use of 
the silastic ring, which is a nonexpandable permanent support for the 
stoma. The technique for the use of the silastic ring was described by 
Laws (12). 

Our first group of 157 SRVG patients with covered rings had a 40 to 
43mm length of silastic tubing (Heyer Schulte, Silicone Elastomer) size 
number 7-10F tied over a 30 or 32F dilator. The silastic ring is held in 
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place with a double strand of 2-0 prolene using a Keith needle to pass 
through the stomach (Figure 4). The silastic ring was then buried with 
a running 2-0 prolene suture following Law·s technique. 

To increase the strength of the staple line, a 2-0 prolene suture 
was placed through and through the gastric wall to encircle the staple 
lines (Figure 5). 

It soon became evident that some patients with a covered silastic 
ring developed erosion of the silastic ring into the lumen of the 
stomach. This resulted in loss of effectiveness of the ~upport allowing 
dilation of the stoma with resultant weight gain. In 1984, a study of a 
collected series of 2,515 SRVG patients was reported in which there were 
1,014 patients with covered rings and 1,501 with uncovered rirgs (13). 
In this study there were 29 known erosions of the silastic ring in the 
covered SRVG group and only one known erosion in the 1,501 patients with 
the uncovered silastic ring. Therefore, the next 1,114 SRVG patients 
were done with the same technique but with a non-covered silastic ring 
(Figure 5). 
Patient Data 

Preoperative evaluation included study of the gallbladder, upper 
gastrointestinal tract, thyroid, and bleeding and clotting parameters. 

The age range was 15 to 68 years. The average weight for women was 
241 pounds and for men 329 pounds. The average age was 40.4 years old. 

All patients were at least twice ideal weight or 100 pounds over 
ideal weight, using the Metropolitan Life Insurance Company tables 
(14,15). All patients were unable to lose weight by medical means, had 
no medical disease that would contraindicate major surgery, and had been 
morbidly obese for several years. 

Several patients were less than 100 pounds over ideal weight and 
were included because of medical problems which would be improved by 
weight loss, such as osteoarthritis of weight bearing joints. Absolute 
contraindications to surgery include alcoholism, active peptic ulcer 
disease and recent myocardial infarction. 

Early frequent ambulation was encouraged and continued throughout 
the first postoperative night. The nasogastric tube was disconti~ued 
either in the recovery room or 24 hours after surgery and oral fluids 
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were started at 48 hours. On discharge, the diet was restricted to two 
ounces of full liquids three times a day for the first 90 days. Two 
chewable multiple vitamin pil)s were taken daily. 

Perioperative antibiotics were used as well as low dose heparin. 
The average patient was dismissed on the fifth postoperative day. 
Frequent explicit diet counseling was given both before and after surgery 
and continued for the first 12 months. All patients were encouraged to 
attend our gastric stapling support group meetings both before and after 
surgery. Walking up to two miles per day by the end of six weeks was 
encouraged. 
RESULTS 

The mortality rate for the 1,463 patients was 0.13%. There was one 
death from pulmonary embolism and one from cardiac arrhythmia. See 
Table I. There was one leak which occurred in a patient with a CRVG. A 
lesser sac abscess was noted in three patients. A leak could not be 
demonstrated in anyone of the three patients. One patient in the series 
developed an obstruction of the stoma and required reversal of the 
gastroplasty. This patient was on high doses of anti-inflammatory drugs, 
which contributed to the stricture. 

Revisions were necessary in 14.1% of the chromic ring VG patients 
for dilation of the stoma with weight gain. Dilation of the stoma did 
not occur with SRVG unless the silastic ring eroded into the lumen of the 
stomach which occurred only in the covered silastic ring series. Of the 
1,114 patients with a noncovered s;lastic ring, no erosions of the ring 
have been observed. 

Of the uncovered SRVG patients, revision was required in 14 
patients: 13 for staple line disruption resulting in failure to lose an 
adequate amount of weight, and 1 patient for stomal narrowing causing 
inability to tolerate meat. 

Rehospital.ization for excessive vomiting has been much less frequent 
with the uncovered silastic ring. This is thought to be due to less 
edema of the stoma with the uncovered ring. 

CRVG produced the least weight loss while uncovered SRVG gave the 
best, which was equivalent to that reported for gastric bypass. See 
Table II. 
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COMMENTS 
A successful gastroplasty operation must have an outlet which will 

not expand and dilate if weight loss is to be permanent. The high 
failure rates of gastroplasty with a transverse staple line are largely 
due to dilation of the outlet and lack of any satisfactory technique to 
stabilize the stoma. Many investigators have tried various sutures, 
meshes, teflon pledgets, and other devices without success due to either 
erosion, migration, obstruction, or other problems when attempting to 
stabilize the outlet with a transverse staple line (16,17). 

When SRVG was first introduced, there was apprehension that the sale 
fate would befall the si1astic ring. Indeed, when the first erosions of 
the silastic ring were encountered when using the covered silastic ring 
technique, there was concern that all silastic rings would eventually 
erode and migrate. However, with the report of the collected series of 
2,515 SRVG patients in 1984, previously alluded to, showing only one 
erosion occurring when a non-covered silastic ring is used (13), 
enthusiasm for uncovered SRVG gained momentum. The absence of erosion of 
the si1astic ring when the ring is left uncovered ;s borne out bj' our 
series of 1,114 uncovered SRVG with no erosions encountered. It is 
postulated that erosion of the silastic ring occurs when the ring is 
covered by inverting the gastric wall with sutures which are too tight. 
The technique of using the silastic ring introduced by Laws unfortunately 
suggested that the ring be covered to prevent any leaks. With experience 
in the use of the si1astic ring, it has been shown that leaks when the 
ring is left uncovered are extremely rare. 

Patients with uncovered SRVG have comparatively less vomiting and 
the majority of patients state that eventually they are able to eat a 
regular diet including meat and fresh vegetables. All gastroplasty 
patients report epigastric pain and vomiting, if food is not well 
masticated or if consumed rapidly. 

It is important that all patients take multiple vitamins daily to 
avoid symptomatic avitaminosis. Close follow-up with frequent dietetic 
counseling is important as well as daily exercise to achieve adequate 
weight loss. 
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In general, medical problems are "improved after surgery as 'tJeight 
loss continues. Diabetics are noted to require less or no insulin. 
There is reduction or discontinuance of anti-inflammatory and anti
hypertensive medications in most patients. Symptomatic relief of lower 
extremity varicosities and osteoarthritic back, hip and knee pain was 
noted. 
SUMMARY 

Vertical gastroplasty is a safer and simpler operation than gastric 
bypass for morbid obesity, but to produce permanent long term weight 
loss, a permanent support is needed for the outlet of the newly created 
gastric pouch in vertical gastrop1asty. The most important finding in 
this study of 1,463 VG patients is the development of a safe and 
practical use of a si1astic ring to permanently support the outlet. 
Using a noncovered si1astic ring, erosion of the ring has not been 
observed and long term weight loss of 36.7% of original weight or 63.4~ 
of excess weight has been obtained which is equivalent to that reported 
for gastric bypass or other gastric reduction procedures, with a lower 
mortality and lower morbidity rate. Si1astic ring vertical gastroplasty 
with an uncovered ring is the safest and most effective of the gastric 
reduction procedures in our experience. 
ABSTRACT 

In an attempt to develop an operation for morbid obesity that would 
be safer than gastric bypass, we began a study of vertical gastroplasty 
(VG) in 1979. This report concerns a study of 1,463 VG patients with 
three different supports to the outlet of the newly created small gastric 
pouch: a chromic suture, a covered si1astic ring, and an uncovered 
silastic ring. 

Weight loss at 2 years was 25.5% for chromic ring VG, 29.9% for 
covered si1astic ring VG, and 36.7% for uncovered silastic ring VG. 

Using an uncovered silasti~ ring VG, erosion of the ring has not 
been observed in 1,114 patients and long term weight loss is equivalent 
to that obtained with gastric bypass. S;lastic ring VG is the safest and 
most effective of the gastric reduction operations for morbid obesity. 



Figure 1: With the finger through the opening in the lesser omentum, at 
the midportion of the lesser curvature, a window is made close 
to the gastric wall through which the notched 90 stapler is 
introduced. 
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Figure~: #18 urethral catheter placed to facilitate placement of 
notched 90 stapler. 
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Figure 3: Notched 90 stapler applied vertically parallel to the lesser 
curvature forming a less than 30cc pouch. Note NG tube out of 
harm's way held firmly in the notch. 4.8mm staples are used. 
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Figure 4: 4.3cnl length silastic tubing size #7-10 French threaded over 
double strand of 2-0 prolene which passes through and through 
gastric wall on greater curvature side of staple line. Keith 
needle used on 2-0 prolene. 
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Figure 5: 2-0 prolene tied down over #30 or 32 Bougie in lesser 
curvature channel with ends of silastic ring gently touching 
gastric wall anterior and posterior. Running 2-0 prolene 
suture encircles all staple lines and includes anterior and 
posterior gastric wall bites. 
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TABLE I 

~IORBID OS£S::TY 

Surgical Complic~tions 

CHRo.~IC VG SIL\STIC RING VG 

COIr. Uncov. 

1n Pt i3'i" Pt 1114 Pt 

Oeaths 0: 0: O.li: 

Staple Line Failure 2.6: 3.e: 1.16: 

Stomal Dilation 14.1:: 17.2: 0% 

Erosion of Silas~ic. Ring 17.2:': 0% 

Revised 14.1% 1S.3: 1.25% 

Splenectomy 1.0% 0.6% 0.40% 

liound. Infection 7.3: 3.a: 0.90: 

Rehospitalized-vomiting 8.3: 7.0: 1.00: 

Gastr1c. Hemorrhage 1.0: 0: 0.10: 

Pul=onary Embolus 0.;: 0.6% 0.10% 

Leaks (Pt-oven) 0.:: 0: O~ 

Abdominal Abscess (Leak?) 0: 0% 0.';0% 

Stomal Obst., Comp.-Surg. 0;; 0: 0.10% 

Reversal-Psychological O • .:~ 1.3: 0.30: 

TAft:: II 

!iORBID OBESITY 

Comparison of 24 ~:onch Averaie WU@ht Loss 

Pounds : Excess % Pre-op 
~t. Loss ~t. Loss 

Chromic Ring VG (192 Pt) 

24 Mo. n Pt 67.4 50.6 25.S 

Cov. save (157 Pt) 

24 Mo. 77 Pc 75.4 59.3 • 29.9 

Unc:ov. SRVG (1114 Pt) 

24 ~fo. 325 Pt 100.9 63.4 36.7 
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HERBST: What is the number of patients who are failures? That's the 
main question, really. 
WILLBANKS: I donlt remember what our combined failure rate is, but my 
failure rate is 8%. Of that 8%, 6~; of those are dietary failures and 2~; 

are technical failures. 
HERBST: What is the percent lost to follow-up? 
WILLBANKS: I have 16% of patients lost to follow-up. 
QUESTION: How do you select where along the lesser curvature to make the 
opening for the clamp? 
WILLBANKS: We place it above and a little bit proximal to the crawls 
foot. I don't measure it with a ru~er. The stomach's very distensible 
and I don't know any way to standardize it. 
QUESTION: In addition to the prolene suture that you use to reinforce 
your staple line, do you also use some silk sutures anteriorly? 
WILLBANKS: I use a few silk sutures anteriorly, Dr. Eckhout does not. I 
put a few sutures anteriorly just to oversew the prolene row. 
QUESTION: Does it not concern you that you are not handling the 
posterior wall of the stomach the same way that you're handling the 
anterior wall? 
WILLBANKS: When getting ready to sew the row of prolene sutures, I place 
my hand on the lesser curvature side and sweep the lesser omentum up 
posteriorly so that when I'm running that prolene suture down the row of 
staples I'm actually patching it on the posterior side with some lesser 
omentum. 
SUGERMAN: (Harvey Sugerman, Richmond, VA) What are you dOing for your 
patients who are beating the operation through dietary noncompliance? 
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WILLBANKS: When a patient beats the operation, I usually refer them to 
some of my friends who do protein-sparing fasts and things of that 
nature. I don't do anything specifically with them myself. I consider 
that, a failure of the patient to lose weight with a gastric restrictive 
procedure may be one of the indications for a biliopancreatic bypass, but 
I'm not doing that routinely at this point, just in selected cases. 
ECKHOUT: I have done no biliopancreatic bypasses. If the patient is 
gaining weight in spite of a technically good operation, I haven't done 
anything further except to give dietary counseling. 
QUESTION: In the people you call failures, do you have any way to check 
to see whether the silastic ring is still there or not? 
WILLBANKS: We use a radiopaque silastic ring so it's very simple to find 
out about it. You just simply take an x-ray of the abdomen. I want to 
emphasize that when I said I don't have any erosions, I'm talking about 
vertical silastic ring gastroplasties, okay. I've used the silastic ring 
also occasionally in revision operations, and if it's placed next to an 
anastomosis it doesn't hold up. It won't stay if you put it next to an 
anastomosis such as in a gastric bypass. 
QUESTION: Have you used gastroscopy in these patients? 
ECKHOUT: Patients who have weight gain must have gastroscopy to confirm 
the diagnosis of ring erosion. The ring will be present on the x-ray, 
but the radiologists can't always tell if it has eroded. Seventeen 
percent of the covered rings eroded. 
LARSON: (Burns Larson, Cardston, Alberta, Canada) Do you measure that 
silastic ring? 
WILLBANKS: Yes. I use a 42-mm length of 0.125 inch radiopaque silastic 
tubing, Dr. Eckhout uses a 43-mm length, and Dr. Laws used a 42-mm 
length. 
LARSON: Do you check for leaks? 
WILLBANKS: Yes, but I don't think that makes a whole lot of difference. 
I don't believe they are present at the time of surgery. I believe they 
happen later owing to necrosis at suture points. 
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VERTICAL RING VS VERTICAL BANDED GASTROPLASTY; A RANDOMIZED STUDY. IS 
ONE 'BETTER? 
S. Ross Fox, M.D. and Earl R. Fox, M.D. 

The most popular bariatric surgical procedure in the world currently 
is the vertical gastroplasty. Two types are commonly being done, the 
vertical banded gastroplasty and the vertical ring gastroplasty. There 
has been a friendly controversy regarding which is the best procedure ir 
terms of operative difficulty, complications, patient acceptance and, 
most importantly, degree of weight loss. This study is an attempt to 
.compare two types of gastrop1asty (VBG vs VRG) in terms of the ease in 
performing the procedure, the length of the hospitalization, the 
frequency of complications, and the amount of weight loss. 
METHODS 

One hundred fifty-three morbidly obese patients are included in a 
randomized study of VRG vs VBG. Which procedure was performed was not 
determined until the patient was anesthetized and ready for surgery. 
Patients were randomized by drawing a sealed envelope. There have been 
78 VBGs and 75 VRGs. There has been no statistically significant 
difference between the groups in terms of age, preoperative weight, or 
associated medical conditions. The average age of VBG was 38.4 years, 
and the VRG was 32.2. There were 9 males receiving the band and 4 
receiving the ring as opposed to 69 females receiving the band and 71 
females receiving the ring. In an effort to determine the comparable 
complexity and/or difficulty of the two procedures, the operative time, 
skin to skin, was carefully recorded, as was the amount of blood loss. 
The length of the hospital stay seemed to us to be tangentially related 
to the difficulty of the procedures, so it was measured. Complications, 
intraoperative, operative, postoperative, and long-term, were carefully 
recorded and, of course, the weight loss was monitored. All of those 
involved in caring for the patients were asked not to read the operative 
note so that no prejudice would develop in terms of the follow-up therapy 
of the patients. All patients were provided the same type of follow-up 
program. All of the gastrop1asties were performed by the same surgeon. 
A 15 cc pouch was made with a 10 mm stoma, utilizing a 30 French bougie. 
The silastic ring was placed 6 cm from the esophagogastric junction as 
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was the Marlex band. A 25 mm gastric window was created for the banded 
gastroplasty and a V. Mueller 55 mm automatic stapling device was used 
for both procedures. A notched instrument was provided by the V. Mueller 
Co. for the ring gastroplasty. The entire staple line was reinforced 
with a continuous locking 2-0 Prolene suture in both types of 
gastroplasties. The important thing to note is that the pouch and the 
stoma are the same size in both procedures. The operative site was 
irrigated with sterile saline, the wound injected with 1/4% Bipuvicaine 
and the subcutaneous space irrigated with Neomycin solution in each 
patient. The skin was closed with staples. Of the 153 patients upon 
whom gastrop1asties were performed, 26 of the VBGs had a gastrop1asty 
alone, while 24 of the VRGs did. Gastroplasty associated with 
cholecystectomy, hysterectomy, etc: VBGs 52, VRGs 51. Total patients in 
the VBG group was 78, and in the VRG group, 75. 
RESULTS 

In those patients on whom gastroplasties alone were performed (no 
other associated surgical procedure), the average time skin to skin for 
the VBG was 47 minutes. For the VRG was 40 minutes. The shortest time 
for a VBG was 31 minutes and the longest time was 90 minutes. For the 
VRG, the shortest time was 24 minutes and the longest time was 63 

minutes. The difference is statistically Significant, but as a practical 
matter 7 extra minutes in the operating suite is probably unimportant. 
The operative blood loss for gastroplasties alone was virtually 
identical. For the VBG it was 157 cc and for the VRG 158 cc. In terms 
of length of stay in the hospital, the VBG patients stayed an average of 
3.6 postoperative days with a range of 2-18, and the VRGs stayed an 
average of 3.4 days with a range of 3-7. There is no statistical 
difference between these figures. So our conclusion is that the 
complexity of the procedures, as determined by comparing operating time, 
blood loss and hospital stay, was t~e same. 
COMPLICATIONS 

Five groups of complications were found to have occurred. The 
first and most common was nausea and vomiting. This represented a group 
of patients who experienced nausea and vomiting almost daily for months~ 
but ultimately resolved it without stomal dilatation. Five VBG patients 
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experienced this as opposed to nine VRG patients. The second group of 
complications was small bowel obstruction and only one patient was 
hospitalized for this, and she had a VBG. Stomal stenosis requiring 
operative revision after failed dilatation occurred only once in the VBG, 
but four times in the VRGs. The VBG patient had her gastroplasty 
entirely undone while the four VRG patients had revisions. The VBG 
patient who had hers undone did not have a revision and regained all of 
her weight. The four VRG patients who had theirs revised, had a ring 
placed at a different site. Each of them maintained their weight loss. 
A fifth group of complications involved pouch perforations in the 
operating room. This occurred in only one VBG patient and it was caused 
by a bougie perforating the posterior aspect of the pouch, but it was not 
discovered until the first postop day. A total of the complications 
reveal that with the vertical banded gastrop1asties there were 11 serious 
complications of 64 patients resulting in 17% complication rate. Amongst 
the vertical ring gastrop1asties there were 16 complications in 53 

patients resulting in 30% incidence of serious complications. The 
patients reported in this series of complications have been followed for 
14 months. Of interest to note is that there were no interabdominal 
abscesses, no wound infections, no pulmonary emboli, and no deaths. 

The weight loss in those patients who have been followed for 18 

months or more is expressed as a percentage of excess body mass lost. 
For the VBGs the weight loss is 72% of the excess weight and for the VRGs 
is 78% of the excess weight. Of the patients in the 18-24 month group, 
no one has been lost to follow-up. 
CONCLUSION 

The vertical banded gastrop1asty and the vertical ring gastroplasty 
are essentially equally effective in terms of weight loss, patient 
acceptance and complexity of the procedure as measured by operative time, 
operative blood loss and hospital stay. The only significant difference 
is in the complication rate which is higher for the ring gastroplasty. 
The great majority of complications in both these types of gastrop1asty 
are related to the narrow stoma, the VRG patients experiencing more of 
them than the VBG patients. Many surgeons performing these 
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gastroplasties are utilizing a 32 French bougie which gives a sligr.tly 
larger stoma. It may well be that using the 32 French bougie ""ould 

reduce the incidence of these complications significantly. Whether it 
-would reduce the complications equally between the two gastroplasties is 
conjectural. Further research will need to be done on that. Until that 
is accomplished our conclusion has to remain that in the vertical 
gastroplasties with 10 mm stomata, the banded gastroplasty has fewer 
complications, with all other considerations being essentially equal. 

POPULATION OESCRIPTIOrl 

VERTICAL HARLEX BAND VERTICAL SILASTIC R.IUG 

Age 38.4 yrs 32.2 yrs 

20-64 ranqe 17-57 yrs ranqe 

HALES 9 

69 

NO STATISTICAl SIGNIFICANT DIFFERENCE 
IN AGE BETWEEN GROUPS P>O.S (t Test). 

NO DIFFERENCE IN PRE-OP EXCESS WTG. OTHER 
MEDICAL CONDITIONS 

POPULATION DESCRIPTION 

4 

153 PATIENTS WITH PRIMARY PROCEDURE FOR TREATMENT 

OF OBESITY 

NO JIB TAKE DOWNS, NO CASTROPLASTY REVISIONS 

VERTICAL HARLEX BANU VERTICAL 

Gaatroplasty alone 26 

Gastroplalty with 52 
cholecystectomy, 
hYlterectomy. etc. 

Total 78 

SERIES STAKTED 6/1/84. PATIENTS RANDOHIZED 
IN THE OPERATING ROOM 

24 

5 I 

75 

SILASTIC RINC 
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HOSPITAL STAY 

POST OPERATIVE GASTROPLASTY 

VERTICAL HARLEX BAND VERTICAL SILASTIC RING 

3.6 days 3.42 days 

range 2-18 range 2-7 

NO DIFFERENCE 

PROCEDURE DIFFICULTY AS DETERMINED BY OPERATIVE TIME 

GASTROPLASTY PROCEDURE ALONE 
(no cholecystectomy, etc.) 

VERTICAL HARLEX BAND VERTICAL SILASTIC RING 

46.8 minutes 40.5 minutes 

(range 31-90 minutes) (ran90 24-63 minutesl 

Oifference is statistically significantly different 
t Test pRO.OS 

OPERATIVE BLOOD LOSS 

GASTROPLASTY PROCEDURE ALONE 

(NO CHOLECYSTECTOMY ETC) 

VERtICAL HARLEX BAND VERTICAL SILASTIC RING 

157 ee's 158 ee's 

(ran98 50-500 eels) (ran98 35-710 ee's) 

H .. 24 N • 24 
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PERCENTAGE 
OF OBESE 
BODY MASS 

LOSS 

25 

50 

75 
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COMPLICATIONS FIRST 14 MONTHS 

NAUSEA AND EHESIS: ~e.olved 
withoue dilation 

SHALL BOWEL OBSTRUCTION 
medical maDagemene only 

STOMAL STENOSIS REQUIKINC 
D[LATION: 1-4 dilations 
wieh resolution of Sx 

OPERATIVE REVISION: failed 
dilataeion 

POUCH PERFORATION IN O.R. 

VERTICAL 
MARLEX 
BAND 

5 

3 

1 1/64 (11%) 

VEitTlCAL 
SILASTIC 
RING 

9 

o 

3 

4 

o 

16/53 (30%) 

No int~a-abdominal abscess, wound infection, pulmonary embolus or deaths 

'\ 
"\ 

.~ 

.. ~ 
'.~ 

' •• ,,39~ (n= 72) 

41~ 0.""""" (n'65) •••.. , 

••••• ~ ...s7,lJn=50) 

59 l1li ........... ---' --
.. •••• --. -- __ f)Si: (,,-30) (n=42) .•.••••• e- __ .......... -<··0··.. - - -. 72: (n-IS) ............ 

73% (n-22) •••••••••• .. ···078% (n-15) 

100: -----------.----------~--------------------~--------------------~ 
3 6 12 18 

f4lNTH FOLLOW UP 

.----. VERTICAL MARLEX BAND 

00·· .. •• .. ••• .... 0 VERTICAL SILASTlC RING 
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QUESTION: What size is the Marlex band? 
FOX: It is 1.5 by 6 em. That yields a stomal diameter of a little less 
than 10 mm. 
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VERTICAL BANDED GASTROPLASTY ~JITH NEUROVASCULAR ENTRAPMENT 
Rafael F. Capella, M.D. 

We have modified the technique of vertical banded gastroplasty 
(VBG), as described by Mason, by including the lesser curvature 
neurovascular bundle with the tissue that is enveloped by the prolene 
band. In a series of 282 VBGs, 145 were performed utilizing our 
neurovascular circumfusion method (VBG-NV). There were no mortaiities 
and the morbidity was minimal. Our technical variation makes this 
procedure. simpler to perform and weight loss was significantly increased 
when compared to the results achieved with the standard VBG. 

Morbid obesity is a major health and social problem affecting more 
than 7 million Americans. All attempts to control this problem by 
conservative methods have been uniformly unsuccessful. As more effective 
and safer techniques have developed, surgery has become the treatment of 
choice for the morbidly obese. The surgical treatment of obesity has 
been in constant evolution since Payne1s first description of the 
intestinal bypass in 1969. At the present time, the VBG, as described by 
Mason, is the most popular operation performed by the bariatric surgeon 
for weight reduction. 

In this study, the technique of vertical banded gastroplasty is 
modified by encompassing the neurovascular bundle (left gastric vessels 
and the anterior and posterior nerves of Laterjet) within the prolene 
polypropylene mesh band. 
MATERIALS AND TECHNIQUES 

In a total of 282 cases of vertical banded gastroplasty (VBG), 145 
underwent neurovascular entrapment (VBG-NV). The average weight for the 
patients studied was 290 lbs with an average excess weight of 158 lbs. 
Although the cases were chosen at random a much greater percentage of 
recent cases underwent VBG-NV as compared to VBG. At the present time 
the window is created with a ILS-29mm circular stapler (Ethicon). A 
double row of staples is applied from the window toward the angle of His 
with a 60mm gastric linear stapler (RLG60, Ethicon). The window and the 
staples lines are separated from the lesser curvature by the diameter of 
a #28F gastric tube, thereby creating the pouch. The pouch is not 
measured. 
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The technique to produce the neurovascular entrapment by the prolene 
band is as follows. In the majority of patients, the lesser omentum is a 
thin and avascular membrane until it reaches the left gastric vessels. 
The filmy portion can be easily divided at the "level of the window. In 
cases in which a small portion of the omentum is thick and vascular, the 
left gastric artery is palpated and the thick portion of the omentum to 
the right of the vessel is divided between clamps. The pro1ene band is 
then wrapped around the neurovascular bundle and the stoma of the pouch 
The band is sutured at the 4.8 centimeter mark. 
RESULTS 

There was no mortality ard the morbidity was low in both series. 
Comparison of complications of VBG and VaG-NV 

Number of cases 
Wound infections 
Leaks or perforations 
Revisions 
Splenectomies 
aezoars or obstruction of stoma 

with food 
Mean operative length in minutes 

VaG V8G-NV 
113 145 

0% 
0.8% 
0.8% 

0% 

1.7% 
63 

0.7% 

0.7% 
47 

There were no complications that were attributable to the difference 
in operative technique. The mean operative time was reduced by 16 
minutes; from 63 minutes with VaG to 47 minutes with VBG-NV. 

The weight loss was significantly increased with VaG-NV as compared 
to the classic VaG. 

Comparison of percentage weight loss of VaG and VBG-NV 
(78% fo110wup at one year) 

VaG 
Months 3M 6M 9M 12~1 

Number of cases 85 71 52 43 
% Excess Loss 30% 41% 48% 52% 

VBG-NV 
Number of cases 67 34 18 8 

% Excess loss 33% 49% 59;~ 68% 
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COMMENT 
The results of this limited study seem to indicate that the VBG with 

neurovascular entrapment has certain advantages over the classical V8G. 
The technique is safer and technically simplified because the section in 
the space between the neurovascular bundle and the stomach, where 
troublesome bleeding may be encountered, is avoided. With the VBG, 
branches of the nerves of Laterjet to that area of the stomach are 
usually sacrificed and trauma to the stomach wall can also result. 

The consequences of dividing those small branches of the Laterjet 
nerves are unknown. It could very well produce a paralysis of the area 
of the stoma with possible delay in emptying of the pouch or increase 
vomiting and the formation of bezoars. The incidence of emesis with the 
two procedures is under investigation. 

The mean operating time for the VBG is 63 minutes versus 47 minutes 
for the VBG-NV; a decrease of 16 minutes. The weight loss in the VBG-NV 
series is significantly increased as compared to the classical VBG. 

The effects of subdiaphragmatic vagotomy on feeding behavior has 
been studied on both animals and humans. It is known that vagotomy 
produces atony and delayed emptying of the stomach. This could explain 
the reduction of appetite and the resulting weight loss. However, other 
mechanisms appear to playa role in altering eating behavior. 

In rats which have become obese as a result of destructive lesions 
of the ventromedial hypothalamus, vagotomy will result in a profound 
weight loss. 

In rats with lateral hypothalamic lesions the effect of vagotomy 
was additive to that of lesioning. 

Vagotomy also appears to playa role in food selection as 
vagotomized animals decreased their consumption of carbohydrates but 
increased the amount of fat ingested. 

In humans, Kral reported on 13 patients who underwent truncal 
vagotomy which resulted in a mean body weight decrease of 18.2 kg. 

Among the numerous gut peptides studied for their satiating effects 
of food intake, Smith and Gibbs have demonstrated that by sectioning the 
vagus the satiating effects of cholecystokinin, somatostatin and glucagon 
are abolished or markedly reduced. The effects of vagotomy were 
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interpreted as the result of the loss of vagal afferent fibers that are 
necessary for carrying information about visceral effects of these 
peptides to the brain. 

Although the role of the vagus nerve in feeding behavior appears to 
be established, all the experiments to date have dealt with sectioning of 
the nerve. Direct stimulation of the subdiaphragmatic portion of the 
vagus has never been studied. In V8G-NV the neurovascular bundle is 
entrapped within the prolene band and is compressed by the passage of the 
bolus of food through the stoma. It is theorized that the passage of 
food intermittently will stimulate the vagus, probably enhancing the 
feeling of satiety, thereby reducing food consumption. If this mechanism 
is proven to be significant an additional physiological component could 
be added to the effects of VBG. Although the above is plausible, other 
factors could explain the differences in weight loss. 

l~h~n the neurovascu1 ar bund1 e is entrapped more ti ssue is ci rcum
scribed by the band, thus reducing the size of the channel. However, i~ 

is possible that most of that tissue mass will disappear when the omental 
fat present in the bundle undergoes lysis after a few weeks or ~onths. 
Only one patient has undergone reoperation after the V8G-NV, but this was 
only on the third postoperative day and the small amount of trapped 
omental fat appeared to be intact. Furthermore, the omental fat and the 
blood vessels of the bundle could act as a collapsible barrier that may 
delay the emptying of the pouch. 
SUMMARY 

With our modification, the operation is safer and technically 
facilitated by not entering the vascular space between the neurovascular 
bundle and the gastric wall. The increased weight loss could be the 
result of pressure applied to the branches of the vagus nerve, 
hypothetically altering the vaga1ly mediated control of appetite, or 
could be due entirely to a variety of mechanical factors. 
QUESTION: Where were the leaks? 
CAPELLA: We had one leak in the regular gastroplasty in the posterior 
wall of the stomach. I believe it occurred at the time of operation, but 
I didn't realize it until the next day. We had to reoperate upon the 
patient. The second case was an unexpected rupture of the stomach with 
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no explanation. The patient had a previous intestinal bypass which was 
taken down. We felt the patient probably developed a closed loop 
syndrome and the stomach ruptured. Ultimately, both patients did well. 
ECKHOUT: (Gifford Eckhout, Denver, CO) I don't think that including the 
neurovascular bundle has anything to do with the weight loss. Dr. 
Willbanks and I inadvertently have already made this study. Dr. 
Willbanks includes the neurovascular bundle when he puts in the si1astic 
ring. He has used that technique on 980 patients on whom we've just 
reported. I don't include the neurovascular bundle because I make a 
window close to the gastric wall, thus excluding it. My weight loss is 
69% of excess weight loss and Dr. Willbanks' is 63% of excess weight 
loss. 

( , 
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TEN YEARS' EXPERIENCE WITH GASTRIC BYPASS IN A COMMUNITY HOSPITAL: A 
STUDY OF 1,250 PATIENTS 
Sheldon M. Solochek, M.D. 

We reviewed 1,250 morbidly obese patients who underwent various 
types of gastric partitioning procedures in a ten-year period from 
January 1976 through January 1986. The procedures were all performed by 
one surgeon at various private hospitals in Milwaukee, Wisconsin. 

The average age of the patients was 34.4 years with a range fran 12 
to 63. The average weight was 268 pounds or 218% of ideal weight. The 
average patient was 145 pounds over ideal weight. The male to female 
ratio was 1:14, and the Black to Caucasian ratio was 2:3. 

The most common procedure initially performed was a horizontal 
bypass with a loop gastrojejunostomy. Of these, 584 were performed ~ntil 
May 1982, when a Roux-en-Y was added. A total of 205 procedures with 
Roux-en-Y \ ... ere performed unt i 1 ~lay 1983 when a newer va ri ant of the 
bypass was instituted. This new procedure consisted of an anterior 
placed gastric pouch not requiring the sacrifice of any gastric vessels 
and an anastomosis made with a 21mm EEA stapler reinforced with an 
externally placed silastic tube sewn together as a ring. 

At first 8F tubing was used, but after 173 patients, a switch was 
made to 7mm wide flat silastic tubing which is softer and exerts less 
pressure on the anastomosis. 

The reasons for changing the procedure throughout the ten years are 
probably obvious to those experienced bypass surgeons. First, if one 
looks at the failures, those patients who either lost weight poorly, 
those who lost but regained a major part of the lost weight or those who 
developed a mec.hanical problem with their bypass, one can see an 
improvement over the years with each new procedure. 

The first change made was the use of a double superimposed staple 
line in early 1980 and as one can see from Table V the restaple rate was 
22.7% through 1979 and 3.6% for early 1980. After the change only eight 
patients out of 100 patients have had a staple line disruption or 0.8%. 

The second change was to include a Roux-en-Y. This alleviated the 
early complication of distention of the bypassed part of the stomach and 
the later complication of reflux gastritis. 
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The third change was to the anterior pouch and reinforced stoma. 
These changes shortened the operative time, decreased injury to the 
spleen and most importantly, decreased the incidence of stomal 
enlargement, the main reason for gastric bypass failure. 

As one can see from Table V, in the earliest group, those operated 
upon prior to 1980, 38.3% have required surgery to decrease the size of 
the stoma. This incidence has decreased to 18.9%, then 12.4% until now 
it is less than 2%. Of course, one would have to wait for a few more 
years to pass to adequately evaluate the effects of stomal reinforcement, 
but I believe that most surgeons now agree that some type of external 
stomal reinforcement is necessary to ensure successful sustained weight 
loss in morbidly obese patients. 

If one looks at results, one can see a steady increase in weight 
loss each time period as the procedure has been refined. At six months 
postoperative in those patients operateQ upon prior to 1980, the average 
excess weight lost was 46.6% or 711 pounds compared to 60% excess weight 
lost or 84 pounds currently. The same difference occurs at one year, 18 
months and incomplete results at two years. 

If one divides the patients, as Dr. Mason suggests, into those less 
than 200% of ideal weight, those 200-225% of ideal weight and those over 
225% of ideal weight, the same changes occur with each improvement of the 
procedure. 

For example, in the super obese group at 18 months, the average 
excess weight lost in the earliest group, those over five years post
operative, is 59% or 111 pounds, compared to 73% or 124 pounds in the 
most recent group. The same changes are noted in the other weight 
groups. 

The other very important question is how the current procedure 
compares to the vertical banded gastrop1asty. From data that I have seen 
over the years and from correspondence with others, I feel there is no 
doubt that, in general, bypass patients lose weight faster than vertical 
banded gastroplasty patients. The main question is what is the 
difference between the procedures for regaining weight. My statistics 
are barely three years old for stomal reinforced bypa?ses and I'm afraid 
that at least two more years will have to pass to compare these figures 
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to those of vertical banded gastroplasty. I feel that the rate of 
regaining of weight should be similar for both groups and the only real 
difference is in rate of weight loss and questionably the total amount of 
weight lost. ~1any vertical banded gastroplasty surgeons feel that their 
patients· weight loss will catch up to that of bypass patients. I have 
not seen any evidence of this so far. In both groups, most of the weight 
loss occurs by 18-24 months. 

Of course, there are advantages to vertical banded gastroplasty. 
One is the ability to visualize the distal stomach, a nice ability but 
one that rarely is important since duodenal ulcers and tumors are so 
extremely rare, and there are other methods available to study the 
bypassed stomach, if necessary. Secondly is the decrease in vitamin 
deficiencies which I believe is real but that usually can be corrected 
with increased vitamin supplements. The third is that vertical banded 
gastroplasties are safer and that, I think, depends on the surgeon. As 
can' be seen from the emergency reoperation table (Table IV), there are, I 
believe, acceptable rates of pouch and stomal leaks, 1.2% and 0.7% 
respectively, and equally acceptable rates for subphrenic abscess, 
effusion, etc. The early mortality for the entire series is three 
patients or 0.2%. Two of those were early perforations prior to 1981 and 
the third was from acute necrotizing pancreatitis in a patient with an 
intact normal bypass without gallbladder disease. Late deaths have 
occurred in two patients postoperatively from pulmonary embolus. One 3t 
weeks postoperatively and one six months postoperatively. One death from 
a perforated stomach three months postoperatively and two from myocardial 
infarction 3-6 months postoperatively. There has also been one death 
from esophageal carcinoma seven years post bypass. 

I believe that all series will have similar causes of death as their 
series progress. 

Just a few more words about revisions. Many are opposed to revls1ng 
any bypass, blaming the patient for failure, but I usually give the 
patient the benefit of the doubt and revise a bypass if there is 
something wrong with it. For example, a large pouch or stoma, or a 
staple line disruption. 
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On Table VI, I compared patients who had no revision with those that 
did. In all cases, the initial procedure did not include a reinforced 
stoma. If one looks at patients who lost over 50% of excess weight in 
three years they equal three times those who had revisions, but as four 
and five years pass, and as more revisions were done, the patients in the 
revision column catch up in the loss of over 50% of excess weight. This, 
I believe, indicates some, at least short term success in further weight 
loss with a revision. As I showed last year in a poster shown on graphs 
VI and VII, unless the revision includes a reinforced stoma, over half of 
the revisions will fail. The other graph, #IX, compares all patients 
over five years postoperative, the revision group starts getting better. 
Again, how sustained this weight loss will be is determined in great part 
by the inclusion of a silastic support at the time of revision. 

And initially, in Table X, a lot is made of the annual revision 
rate. In the early years, the annual rate is 6-7%, now the rate varies 
from 2.6-3.4%. One fact should be noted and that is that now revisions 
are performed mainly for problems related to the silastic rings and not 
for failure of weight loss or weight gain and that most problems with the 
silastic occur early, within 6-12 months postoperative! and therefore I 
feel that this annual rate of 3.4% will continually decrease. Again, 
only time will tell. 

One thing for sure is known. There is no perfect procedure and 
especially and quite obviously no perfect patient and therefore revisions 
will always be required. 
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TABLE r 

PATIE~T GROUPS 

I. JANUARY 1. 1976 THRU DECEMBER ;1. 1979 (141 PAT!::::rrS) 

II. JANUARY 1. 1979 TKRU MAY ;0. 1981 (249 PATIENTS) 

III. JUNE 1. 1981 TKRU JUrlE 15. 1962 (259 PATIENTS) 

IV. JUNE 16. 1962 !KR~ MAY ;0. 196; (177 PATIENTS) 

v. JUNE 1. 198; THRU ~~Y 1;. 1984 (17; PATI:::;~S) 

VI. MAY 16. 1985 THRU PRESEN1' (272 PATIE~~TS) 

5/86 

TABU: II 

PA't'!EtlT STATIST!CS 

AVERAGE AGE 

. AVERAGE WEIGHT 

A VERAGE PER CENT 
OF IDEAL WEIGHT 

A VERAGE POUNDS 
OVER WEIGHT 

34.4 (RANGE 12-63) 

267.5 ~ 47.6 Lbs • 

144.6 ~ 41 Lbs. 

5/66 



~ROUPS 

MAsor' WI"'H LOOP 

.1 'tOEtl WTfl'H LOOP 

ALDEN WIT!! R-N-Y 

~CMEZ GASTROPLASTY I 
T:r~ R-~-Y SF SILASTIC 

LINtIER R-N-! 7mm S!!..ASTIC 

LINNER R-N-Y tOmm SILASTIC I 

JIB TO ALDEN LOOP I 
JIB TO ALDEN R-N-Y 

JIB TO LINNER 8F S!USTIC 

.rIB '1'0 I -"mER ?mm SILASTIC 

JIB 1'0 LINNER 10rr .. "11 S tLAST!C 

GASTROP!.ASTY TO AL:::~' LOOP 

GASTROPI..ASTY TO ALDEN R-N-Y 
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BYPASS PROCEDURES 

TABLE III 

I It III 

, 
12j 214 2jj 

1 12 18 

a 19 

4 , 2 

2 2 

1 La. 

BYPASS REVISION TO LI~;NER R-N-Y 

tv V VI 

168 1 

167 

I 2Lr.8 

8 

1 

1 

1 

l.J. 

,LI. 

2 

4 

Lr. 

., 
, 
6 

S/86 



TABLE -::: 

CASTIlle BYPASS WEICh'T LGST IN P"'..AJNDS 
.PERCENT EXCESS WEICHt' LOST 
P£RCEJfr TOl'AL W£!C::"T LCST 

RaJPJ 

18 

I (141) II (2"9) 

71.S' :. 22 11.211 !. 16.4 

~.ec !. 13 "9.9.C !. 13.7 
2'+.9%!. 6.6 26.,,!. ,.9 

(112) (160) 

91.9If' !. 29.4 9O.11!. 25.6 
59.7f;, !. 16 6,. a.c !. 1B 
)l.9.C!. 8.1 33.7%!. 8.2 

(100) (148) 

97.211 !. 1'/.9 93.Y!. 26 
62.9;1 .:.19 61.C/1J! 17 l'. ~ !. 10.2 J4.9.C!. 8.2 

(61) (111) 

III (2,59) 

77.0# !. 20.:J 

,...0% !. 12.8 

2B.,,!. ,., 
(lSq) 

98.}9' !. 2e.l 

69.0% :. lC.O 

36.~!. 7., 
(210) 

102.1# !. 29.1 
7).;"% !. 16.2 

,8.,c!. 7.1 
(1621 

IV (In) 

73.211 !. 18.S 

,..~ !. 13·5 
28. Zoe:. 5. 5 

(ljB) 

95.211 !. 2B. J 
&1. a !. 16.1 
36.1'!. 7.6 

(lJ7) 

9.5.11 !. 29.La. 
7l.~ !. 16.0 
)6.al. 8.La. 

(1o~) 

96.61 .! )9.2 91.,,!. JO 
62.9.' !. 20 1 65.9.' !. 2l 
)2.~ !. 12.9 ,..1$:. 10., 

98.o.f !. J'+.' l00.WI!. 37.0 
68.9.' !. 19.La. 10 • .g:. 17..0 

36.~!. 9.1 J1.~~ + 10.0 
(2CO) (:2TI (,..) (162) 

&:J.fA !. 42 

sa. (tC !. 22 

)0." !:. 1).) 
(12) 

92.01 .%. j8 

sa.~.:t 22 
Jl,.a.c + u.s 

(82) 

9).lA .! :39.!3 
6l.a.c !. 20.1 
)l.ZC + 1.,.0 

('15) 

6 9).;# !. 41 

lEAU 6O.n! 22.~ 
:JO.~ ! 1".::: 

(68) 

99.911 .:t 45.: 
7 61.9.' :. Zi.7 

lEA3S )1.2;'; + le 
(25) 

S9.)f !. 33.6 97.911!. )6.2 

6).1% !. 21.5 6.5.$! le.a 

)2.9,C !. U J.5.l' • 9.7 
(117) (lgZ~ 

85.54* !. Jl,.9 92.8:.)fe 
6l.ec !. 2l.S 6).0:: 19.~ 

31.~~ 1).0 J).9. 1!~ 
(1~1) ltC4"t 

66.CW !. )2. S 
Gl.~ !. 21.:) 

J1.~ + 12 .. 0 
(111) 

91 :. )11 

6t. :. 11., 

)4.1 • 9.1 
(6~i 

4/20/PJ5 

Y (17) , 'II (11) 

SJ.,v!.24 \:w..}'t+Z1.8 
60.~ :. 12 ,S.;% :: 11. i 
"12"" ,c·": •. ~. La. 6 
J • (l:!'~ ... \" .. ;.!;) , 

llO., • 2~.a ~:<;.;.:r • jJ 
71.J1, ; 1!.117:.~ ; 1La.,2 

4:'.~!. 7 . .s1~1..~ ;6.6 
(:a:) (s:, 

:~~.l..d :. Z;.:l 
=~ ~ ~., & 
.",JA. • ..,'9 ~ .-,."WI -c:., -6.' 

(E:: 

::0 • ...:1 :. 49 
n.9:l't :. 15 
!;.t.~ • 7., 

'::--

~:6.:.II .:. 29 
;c.~ ! 1;.: 
:";.WIC:.. B.:; 

(~';) 



182 . 

:wuy. 

E!l'.EP.~!~T OF-CIA':':',,! 
PlUXCt:?.LS UZ72 PA:~:I-::::) 

GROUPS 

DIA ... ··~~ - ._--- I:: !It-t: I:! (2l:cn I::: '2';9,1 :'/ '1':'1) I V 't1]1 1·1'[ (212) ! tQTAL 

~OC;::H WX: p 

D 
C 
c: 

:S'!'AI:. 
,\S~:!: 
.-.... ~'f' .. .., 

S 
A 
t"!P!o::!!~-:C J 
!l:t-" 

s :::~..A:' 
~.< 

1DI:R..'tKAGE I HEX 
I 

:':'::'1',.\1:. ~ 
'Q~-vr .,,"" • __ •••• "C •• _, 

s 

t!:~..A 

1 
(.~1 

Z 
(1 .... ~) 

, 
U.:~) 

1 
(.~) 

...... 

.. - .. 
1 

,.:;'~) 

,oc:t.r. ':ztI j 1 to 
! l'?' . .'S: ':~I ( , i~) 

"::~A':' 1 ' I~_-."'V , ,., t: _. "':"'.' C" .!l1 
Z:7!~A~:";~ 

! 
;; 

G~:)U:S 

'!C:'At l'''::·.,!S!~~:S 

D!C~!AS! S'Z'~:.!A 

C=:CR!:AS!: ?Ot1CK 

A:1) ~omc-!!{-! 

I~;CP.!.-\S! STC:.tA 

R!S'tAl=I.! POl:"CK 

E:O. :lISA'l'A't'ION 

R!·.~S:: 9"!PASS 

T.'tO ::!!'l!srol't'S 

't~!! REV!S:ONS 

FOtT:\ R!:VISIO:JS 

S:~S7!C !RCSIONS 

Z S 1 .2 I ~ I 1S (.S'I) (1.9.") ( • .f.S) (l.2Sl U.''') (1.25) 

......... 11 1 1 I 2 I 16 C .... ,l'} ( .~~) (.~" ( • 7,,,) (t.",) 

1 Z 

f 
1 I .2 I (.7~"1 11 

( .~~) (.95) (.~S) n.2S) (. "") 

.. .. .. .. ... .. I ) I (1~ilU I ~ 11 
(1.~) ( 1.",) (,~) 

1 I ... .. ... 2 .. -.. I 1 I ... 
(.~) O.2!C) ( .,8'1 ( ,''') 

I 2 I .. .. .. ... .. .. I .. ..... I ...... I 2 (.Kl ( ,!51 
,~.c:-... , .tr~:",:~' r· ..... I·.... I ...... I ...... I .... - I 1 

( . .,,,) 
1 I 1 

1 
1 I ........ I t/. ... .. .. C.:""'l « .:'1&1 C .6~1 (.l:U 

J 1 ~ . I (s? ~::) I (Z~y'c) I e I ~ 
(1.~1 {'.~, (3.05) (~·S~) 

4/:'0:56. 

BY?ASS REVIS:Or:S 

tABLE V 

t(141) I!(2l1.9) :::!Z59) 

lI.a.~ eQ 
j8.;" ,4 
21.6~ 

'9 
21.6-$ 
'9 

I 2;!~ 
122.7~ 

,2 

12.e~ 
18 

1.4", 
2 

t 
.1" 
1 

2".0'$ I i6.6~ 
~.2 ~"; 

18.9.1' 
47 

1 16.~ "2 

/
16.9r. 

lI.2 

I !2.4~ ,2 
6.2~ 

16 

, l;j~~ , 

s.~;; 
• c: 

6.':$ I 
12 

l'r~ I 
~:IA 

12.!~ _ 
'" I 

1j1~ I 
°i6~1 

~/A 

.LI.~ 
1 

N/A 

I 1.2~ I ! I 7.'~ 2.5~ 
) 13 , 

I ,.6" 1.~~ 1
1'r' i I O'i~ 9 

t 
1.6'" ~.6::; I ,.6" I 12.1"1 ,.7~ 
" 12 10 22 10 

.lI." I .~*, I I 1.2~ 
1 2 

1.~ I 2 .~;-; t 1.~" I .' .6" 
·18 1 

2.lI." I I I 6 

I I I 
I I 8.1~ 2.~ 

14 5 

5/86 

11.~ 

1!.~~ 
!49 

7. ?!i 
10C 

~ 
it! 

J • .:~ 
"9 

1l.6~ 
!S 

.:;~ 

" 
) .. 1~ ,,":' 

.6~ 
e 
.1~ 
1 



CROU"PS 

CHOLECYSTECTOMY 

ABDOMINAL LIPECTOMY 

BILATERAL ARM L!F-C"t'C~1Y 

BUTTOCK " THICH LIP!:C"t'OM' 

VENTRAL HERNIA REFA IR 

SMALL B0'1IIEL OBS'l'RUC':'IOrl 

EXCISION MARCINAL uteER 

VACCTOMY 

COMMON BI~ Du~T !XFLOR. 

RE~OVE CAS':'RIC a&:CAR 

F-RFCRAT!lJ DUODENAL ute!. 

ADMISSIor:s FCR EMESIS 

183 

RELATED POST 9YPA~S 

OPERAT!ONS 

I(141) II(249) III(2S9) 11(177) V(17) VI(272) TC':'; 

20.1" 14.4" S·O" )."'~ S·~ ).~" I 1. ,:. 

29 )6 1) 6 9 92 

19.1" 11.2~ 18. S" 11j·6~ 1.5'; l·Z~ I 12. 7'~ 
21 4) 48 21 1) le2 

S·1" 1.6" 1.if. S.l" '·5" I ,.Of: 
8 19 20 10 6 0 6; 

9.2:S ,.~ 2.,,, I 1.1~ .6~ 0 I 2.% 
1) 1) 1 ) 1 )7 

1.1" S.6~ '.0" 2.~ 4. ~$I 1 ~ 5" I 4.c~ 12 14 1) 8 S9 

)·S" 27e~ I .8" I log 1.~" ! 1 j 1" I L':"~ 

S 2 2 22 

.4" 1.1" i~"1 .-~ 
1 ) ! 

I ."'S 1.;" I i"'''1 .6':; 
2 1 i 

.1" .6" I 1 1 

I ."'~ I I I 1 

.i" I 1 1 2 

S/86 



l-:""I~c.11l· c. ••• !.. 

10~ 

80 

70 

60 

30 

20 

10 

POlr.iDS 

150 I ~140 

130 

120 

110 

100 

90 

80 

70 

60 

SO 

40 

)0 

20 

10 

2 

184 

GRAPH I 

EXCESS WEIGHT LOST 

• PA-:-I!:rrs OPERA'l.'ED BEfORE ~/el 

• FA":':Etrrs On:qA~ aETW!.EN 6181 - 6/8) 

.to PATIENTS OPERATED SItIC! 6/8) 

GRAPH II 

• PA'fIEtnS OPERATED BUaU!: 6/81 

• PATIEtnS OPERATED a!'M!Eff 6/81 - 6/8) 

.. PATIEtnS OPEHATED SIrcz 6/8) 

6 7 8 



185 

100 PERCENT PERCENT EXCESS WEIGHT LOST 

90 

80 

70 

60 

50 

80 

70 

60 

50 

40 

GRAPH III 

~ 

'" '" '" 

. . . . . ..... - ... . . 
""--------- ........ 

PAT~ENTS LESS T:!A:I 21JO~ 
OF IDEAL 'NEIGHT 

A . PATIENTS PRIOR TO 6/81 
B _____ .. PATIENTS 6/81 - 6/83 
c .......... PATIENTS 6/83 - NO'N •• " .... . . . ' .... 

•• 

--

-- .. ----~ .... ~-- .... 
~--- --~ 

• . 
~ 

~ 

'" ~ 
~ 

'" 
'" ~ 

~ 
~ 

"" '" "" 

'" ",,'" 

PA~IENTS 200 - 255% 
OF IDEAL 'tIE!~HT 

. ' . . 

r 

. . . .. , ' .. 
_ . .- .......... ----

~ ~'" PAT!ENTS OVER 225% 
.: ."'~ OF IDEAL WEIGHT 
• I 

• I 

6 12 

MONTHS 
18 24 

90 

70 

60 

50 



186 

TABLE VIII 

ALL PATIENTS wlTHOUT PRIMARY 
STOMAL RE!NfORCEMENT 
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TABLE X 

REVISIONS BY THE YEAR 

YEAR II PA TIE NTS tREVISIONS TOTAL ~ "/YEAR 

1916 ) 

1971 4 2 

1916 )9 19 4~ 6.1" 

1979 94 41 Sl~ 7.2" 

1980 17) 44 25" 4.~ 

1981 205 )4 16.6" 2.8" 

1982 219 29 13·~ 2.6" 

198) 189 .... 5 (89) 
15 .... 10(100) 7. CJ1, 2.6" 

1984 185 '9 ..... 9 (72) 
• -10(11:1) 10. '" • ).4" 

1985 1)8 1 .7" .7" 
TOTAL PATIENTS. 1.250 
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SUGERMAN: What percent of patients were lost to follow-up? 
SOLOCHEK: About 25-30% at six to seven years after operation. Follow-up 
at two years is 90%. 
SUGERMAN: Do you have patien~s who have an intact, small pouch and a 
normal stoma who are defeating the operation by nibbling through it and 
if so, what are you going to do for those? 
SOLOCHEK: I have some patients like that. I start them with diet 
counselling, however, in the future I may offer to do a biliopancreatic 
bypass without resecting the stomach on those patients who are psycho
logically stable and understand that this may not be the answer. Up to 
this point I've essentially told patients that if they can't follow 
directions, then they shouldn't have anything else done. 
SUGERMAN: I hear over and over again about the patient being non
compliant. It upsets me because I think we're being noncompliant. The 
patients wouldn't be coming for operation in the first place if they were 
able to control what they did. I don't think we can readily blame our 
patients for being "sweetaholics" or nibblers. I think we have to blame 
the operative procedure; it's a copout to blame the patient. 
SOLOCHEK: I don't entirely agree. There are some patients who are just 
not going to be successful with an operation. 
SUGERMAN: Then we better find a way to weed them out before we operate 
on them. 
SOLOCHEK: I've been trying to do that for ten years and I haven't been 
able to do it. 
QUESrION: Psychology and Psychiatry have not been terribly successful in 
the past, but that doesn't mean they can't be successful in the future. 
I would encourage you to enlist the aid of psychologists, particularly 
behaviorists who are trained specifically in helping to increase 
compliance behavior. The patients don't need psychoanalysis, they need 
training in habits, and learning to eat in new ways. 
COMMENT: All our patients are sent to a psychologist preoperatively and 
those who have problems postoperatively are also seen by a psychologist 
who has specialized in eating disorders. Unfortunately, there are stili 
fa; 1 ures. 
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ABDOMINAL CLOSURE IN THE MORBIDLY OBESE 
Joseph F. Amaral, M.D. and William R. Thompson, M.D. 
ABSTRACT 

Obesity is a major risk factor in the development of venotral herniae 
and wound infections. As a result, morbidly obese patients undergoing a 
gastric exclusion procedure provide an excellent opportunity to study the 
effect that the type of closure has on the incidence of ventral hernia 
formation and the effect that incisional drainage has on the subsequent 
development of a wound infection. 

In the first 87 patients, abdominal closure was perfor~ed with a 
simple, interrupted, #2 nylon, mass closure technique and in the next 92 

patients with an interrupted, #2 nylon, far-near, near-far mass closure. 
These patients were similar with respect to age, gender, initial weight, 
percentage of excess weight lost at one and two years and presence of 
diabetes, chronic obstructive pulmonary disease, prior abdominal surgery, 
a wound infection or a seroma. In addition, the first 151 patier.ts had 
no subcutaneous drainage of their incision whereas the next 92 patients 
did. 

The overall incidence of wound infection was 22.9% with no cases of 
burst abdomen. The incidence of ventral hernia formation was greater in 
patients whose incision was closed with the simple technique (32.9%) than 
with the far-near, near-far method (14%). The overall incidence of wound 
infection in this study was 5.6% and that of seroma formation was 4.9c~. 

The use of a subcutaneous drain did not alter the incidence of post
operative wound infections but it did reduce the incidence of seroma 
formation. In conclusion, it appears that the interrupted far-near, 
near-far, mass closure technique is superior to a simple interrupted 
closure with #2 nylon. Furthermore, this data suggests that this closure 
should be considered not only in obese patients but in other patients who 
are at a similar high risk for the development of ventral hernia. (KEY 

WORDS: obesity, ventral hernia, wound infection, abdominal closure, 
seroma, gastric exclusion) 
INTRODUCTION 

Ventral herniae, which occur in 0.5 to 13.9% of patients after 
abdominal surgery, have numerous risk factors associated with their 
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development. These may be broadly classified into: patient determined 
factors; mechanical factors and technical factors. Patient determined 
factors include: advancing age; male gender; obesity; anemia; diabetes; 
hypoproteinemia; malignancy; malnutrition; wound infection; generalized 
sepsis; azotemia; jaundice and the use of steroids (1,2). r1echanical 
factors include: pulmonary complications; ascites and abdominal 
distention (1,2). 

Foremost among patient determined and mechanical risk factors are 
wound infection and obesity. Incisional hernia occur in 5-20% of 
patients with a postoperative wound infection and 35-40% of incisional 
herniae occur in patients with documented wound infections (1,2). In one 
report, 88% of the patients with a ventral hernia had a postoperative 
wound infection (3). Similarly, obese patients are considerably more 
likely to develop an incisional hernia than non-obese patients. Obney 
(4) noted that 96.3% of the patients in his study were obese and Branch 
(5), reported that 48% of the patients in his study were obese. Among 
morbidly obese patients, the incidence of ventral hernia ranges from 1.4~ 

to 18% (6). 
Technical factors that are involved in the formation of wound 

disruption include: type of operation; type of incision; type of suture 
material used and the method of closure employed. For example, upper 
gastrointestinal surgery is associated with a greater risk of forming a 
ventral hernia than lower gastrointestinal surgery (4,7); a layered 
closure ;s associated with a higher incidence of burst abdomen than mass 
closure (1) and catgut suture is associated with a greater risk of 
dehiscence and herniation than other types of absorbable or 
non-absorbable suture (8). 

The relatively low incidence of ventral hernia formation in elective 
surgical patients makes it difficult to examine the effect that the type 
of wound closure used has on the overall incidence of wound dehiscence 
and ventral hernia formation. Similarly, the overall low incidence of 
wound infection and seroma formation in the elective, general, surgical 
population makes it difficult to assess the efficacy of measures taken to 
reduce the incidence of these complications. In contrast, the relatively 
high incidence of ventral hernia formation, wound infection and seroma 



193 

formation in morbidly obese patients should make them an excellent group 
of patients to study to determine methods by which the incidence of 
wound infection and ventral hernia formation can be reduced. 
Accordingly, the purpose of the present study was to compare the 
"incidence of ventral hernia formation using two types of wound closure 
and the efficacy of incisional drainage on the subsequent development of 
wound infection and seroma formation in morbidly obese patients under
going a standardized gastric exclusion procedure through an upper midline 
incision. 
MATERIALS AND METHODS 

There were 211 women and 35 men who underwent a gastric exclusion 
procedure for the first time during the period from October, 1976 to ~ay, 
1986. The mean age for women was 35.2±0.56 years (18-55) and for men 
37.S±1.4 years (20-54). The entire population was 103.5=1.8% above ideal 
body weight with a me~n initial weight of 137.3±0.9 and a mean excess 
weight of 141.5±2.6 lbs. Although there was no difference in the 
percentage above ideal- body weight between men and women (108.9=5.6% vs. 
102.7±1.9%, respectively), men were heavier than women (336.7=10.2 lbs 
vs 270.S±2.6 lbs, respectively, p<O.OI). 

After meeting selection criteria for a gastric exclusion procedure 
and an initial evaluation and explanation of the procedure by the 
surgeon, patients were referred to the surgical metabolism clinic for an 
extensive outpatient examination (6). All patients then underwent a 
standardized gastric exclusion procedure performed by one of the authors 
(WRT). Details of preoperative and postoperative management have been 
described previously (6). In summary, the abdomen was entered through 
a midline incision extending from the xiphoid to the umbilicus. The 
procedure involved a double staple line completely across the stomach 
resulting in a 30 cc proximal pouch and an antecolic gastrojejunostomy 
at the cardioesophageal junction with a 1 cm stoma. Preoperatively, all 
patients received 1 gram of cefazolin sodium and 5,000 units of 
subcutaneous heparin. Postoperatively the cefazolin was continued for 
four additional doses and the heparin was given every twelve hours until 
the patient was discharged. The mean time to discharge was 8.7±0.2 days. 
Patients were then seen at 3, 6, 9, 12, 18 and 24 months postoperatively 
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and at least at yearly intervals thereafter for fol10wup evaluation. The 
mean length of fo110wup was 43.3 months (1-108 months). 

Two types of abdominal closure were performed in these patients. In 
the first 87 patients~ Group A, the abdomen was closed with interrupted, 
simple, through and through, #2 nylon sutures. One patient in this group 
died in the immediate postoperative period, one six months after surgery 
and three patients were lost to fo110wup prior to two years. As a 
result, only 82 patients were considered in the analysis of data from 
Group A. In the remaining 159 patients, abdominal closure was performed 
with interrupted far-near, near-far, #2 nylon sutures (Smead-Jones 
closure) (9). Of these patients, only those followed for two years or 
more, Group B (n=93), were included in the analysis. 

Two types of wound closure were employed in these patients as well. 
In the first 151 patients, Group C, the skin was closed without a 
subcutaneous drain. Two patients in this group died in the immediate 
postoperative period (6). As a result, only 149 patients were included 
in analysis of Group C data. In the latter 95 patients, Group 0, a 
closed suction drain was place~ in the subcutaneous tissue and brought 
out through a separate stab wound lateral to the midline incision. All 
patients in this group were followed for at least one month. In both 
groups, the wounds were copiously irrigated with normal saline prior to 
closure. 

Seromas were defined as any sterile collection of fluid in the 
incision. Wound infections were defined as any contaminated fluid 
collection with or without gross purulence. Data were analyzed by CHI 
square analysis with Yates correction when the degree of freedom was one 
and by student's t test. 
RESULTS 

The demographics and risk factors of patients in Groups A and Bare 
compared in Table 1. There was no difference between the groups with 
respect to age, gender, initial weight, excess weight, percentage over 
ideal body weight or the percentage of excess weight lost at one year. 
In addition, there was no difference in the prevalence of identified risk 
factors, including diabetes mellitus, chronic obstructive pulmonary 
disease, and previous abdominal surgery, among these groups. However, 
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patients in Group B did lose more excess weight by the end of the second 
year than those in Group A (p<0.05). 

Forty patients in Groups A and B developed a ventral hernia for an 
overall incidence of 22.9% and no patient developed a burst abdomen. As 
noted in Table 2, there was no difference in the age, gender, initial 
weight, or in the percentage of excess weight lost at one and two years 
of patients who developed a hernia versus those that did not. However, 
patients who developed a hernia had more excess weight (p<0.05) and were 
further away from their ideal body weight (p<O.OI) than those who did 
not. There was no association between the presence of diabetes, chronic 
obstructive pulmonary disease, prior abdominal surgery, a wound infection 
or a seroma and the subsequent development of a ventral hernia (Table 2). 
Of note, 10 of the 40 patients who developed a ventral hernia had a 
previous cholecystectomy and in each case the hernia was present at the 
junction of the two incisions. However, despite this association, 
ventral hernias did not form more frequently in patients with a previous 
cholecystectomy (Table 2). 

Twenty-seven patients in Group A (32.9%) developed a ventral hernia 
whereas only 13 patients in Group B (14%) developed a hernia x2 =8.9, 
p<0.005)(Fig. lA). The mean time to development of a ventral hernia was 
15.4±2.4 months in Group A and 11.6±1.8 months in Group 8 (p<0.2S). Two 
patients in Group A developed a hernia from 36 to 48 months after 
surgery_ Since the mean length of followup in Group B was 37.1=0.9 
months, the late formation of ventral hernias by the two patients in 
Group A may have biased the results. However, even with exclusion of 
these two patients in Group A from the analysis, the incidence of ventral 
hernia formation in Group A (simple interrupted closure) was greater than 
in Group B (far-near, near-far closure) (x2=7.5,p<O.01). Furthermore, if 
only patients who developed ventral hernias during the first post
operative year are considered, the incidence in Group A was 20.7% (17 
patients) and in Group B 9.7% (9 patients) (x2=4.1, p<0.05). Overall, 
14.9% of the population (26 patients) developed a hernia during the first 
year. 

The contribution that the experience of the surgeon had on the 
overall incidence of ventral hernias in these two groups was examined by 
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dividing Groups A and a into two equal halves. As shown in Figure 2, 
there was no difference in the incidence of ventral hernia formation 
between the first 40 patients in Group A and the last 41 patients in 
Group A nor between the first 46 patients in Group a and the last 47 
patients in Group B. In addition, the difference in the incidence of 
ventral hernia formation between Groups A and B was maintained when each 
half of Group A was compared to each half of Group a (Fig. 2). 

Analysis of demographics and of risk factors associated with ventral 
hernia formation in Groups A and B are presented in Table 3. There was 
no difference between those individuals who developed a hernia and those 
that did not with respect to age, gender, initial weight, nor in the 
presence of diabetes, chronic obstructive pulmonary disease, prior 
abdominal surgery, a wound infection or a seroma in either of these two 
groups (Table 2). However, when patients with a ventral hernia ;n Group 
B were compared to those in Group A, males in Group B were more likely to 
develop a hernia than those in Group A. In addition, patients in Group A 
that had a ventral hernia had more excess weight (p<C.02) and were 
further away from their ideal body weight (p<0 •. 01) than those who did not 
have a hernia (Table 3). 

Wound infections occurred in 14 patients (4.9%) and seromas in 12 
(5.7%) of the 244 patients included in this study, for an overall 
incidence of 10.65%. The mean time to detection of a wound infection was 
the tenth postoperative day. All but two wound infections were diagnosed 
after discharge and all but two were treated on an outpatient basis. All 
seromas were diagnosed after discharge and managed on an outpatient 
basis. 

Patients whose incisions were drained were less likely to develop a 
seroma than those who were not drained (x2 =5.3,p<0.02), but there was no 
difference in the incidence of wound infections or overall wound compli
cations between these two groups (Fig. 3A). As shown in the histogram 
(Fig. 4), approximately one to two patients per ten consecutive patients 
operated upon developed a seroma or wound infection in Group A. However, 
in Group a, 5 patients or 62.5% of the patients in Group B who had an 
early wound complication were among the fiftieth to sixtieth patients 
operated upon in Group B. Furthermore, four of these five patients were 
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consecutive, had a wound infection, and had beta-hemolytic streptococcus 
as the pathogenic organism which was linked to a single member of the 
operating room team by the nurse epidemiologist. Despite this apparent 
nosocomial contamination, the incidence of wound infection in patients 
who were drained was not less than those who were not, when these four 
patients were removed from the analysis (Fig. 38) (x 2=0.54). 

DISCUSSION 
The presence of obesity in a large proportion of patients who 

develop a ventral hernia is well documented. Obney (4) found that 96.3~ 
of patients with ventral herniae in his study were obese, Branch (5) 
noted obesity in 48% of patients with ventral herniae, Bucknall et al 
(10) found that 35.7% of the patients in their series of 1,129 patients 
undergoing a major laparotomy who developed a ventral hernia were cbese, 
and Trace and colleagues (11) reported that 95.5% of patients with 
ventral hernias had excessive amounts of adipose tissu~. Ho\vever, 
despite these reports, there are studies which suggest an absence of an 
association between obesity and ventral hernia formation (12,13). This 
discrepancy may in part result from varying defini~ions of obesity_ For 
example, Kei11 et a1 (13) defined obesity in their study as anyone whose 
weight was more than ten pounds above their ideal body weight. 

The overall incidence of ventral hernia formation in this study 
(22.9%) is consistent with the report of Bucknall et al (10), who noted a 
15% incidence of ventral hernia formation in 200 obese patients under
going abdominal surgery. However, it is higher than that reported in 
studies of gastric exclusion surgery, in which an incidence of 0.88 (14) 
to 7.0% (15) has been noted and in series of jejunoi1eal bypass surgery 
in which an incidence of 11.9% has been noted (16). The reasons for this 
discrepancy are not entirely apparent. How~ver, the long length of 
fo110wup may have exerted an important role in the higher incidence noted 
in the present study. For ~xample, Akman (17) has noted in his study of 
500 patients with incisional hernias that 21.4% of the cases were 
discovered more than two years after surgery, Ellis et al (18) noted that 
5.8% of patients known to not have a hernia at one year developed one by 
five years and Branch (5) noted that 19.3% of the patients in his series 
had their ventral hernia diagnosed more than one year after surgery. In 
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the present study, 15% of the ventral hernias were detected more than two 
years after surgery. When only the first year of this study is 
considered, the overall incidence was 14.9%, a value closer to that 
reported by Halverson et al (16) following jejunoileal surgery (11.9%). 
Another factor that may have influenced the high rate of incisional 
hernias noted in the present study is the careful examination of the 
incision at each followup visit. In fact, most of the patients in this 
study (75%) were asymptomatic and did not recognize that they had a 
hernia. Both of these reasons, i.e. length of followup and careful 
examination of incisions. have been cited by Bucknall and Ellis (1) as 
important reasons for the large variance in the reported incidence of 
ventral hernias (0 to 14%). 

Although a reduction in the incidence of burst abdomen with a mass 
closure technique rather than a layered closure is well documented (1), a 
finding supported in the present series by the absence of burst abdomen 
among 175 high risk patients, the impact of mass closure on the incidence 
of ventral hernia formation is not resolved. For example, Bucknall ana 
Ellis in their monograph on wound healing noted that despite a ~arked 
reduction in the incidence of burst abdomen with the mass closure 
technique, this closure has not eliminated the risk of subsequent wound 
herniation. The present study does not offer any resolution to this 
issue, since there were no cases of layered closure. However, the 
present study does strongly suggest that when a mass closure technique is 
used, a far-near, near-far closure is superior to a simple interrupted 
closure. 

In the present study, the incidence of ventral hernia formation was' " 
dramatically reduced when a far-near, near-far closure (Smead-Jones) was 
used in contrast to a simple interrupted mass closure. This difference 
cannot be the result of the suture material used, the incision used or 
the type of procedure performed, since in all cases they were the same. 
Furthermore, the experience of the surgeon did not appear to influence 
the outcome, since the incidence of ventral hernia formation was the same 
for each type of closure when the first half and the last half of each 
group of patients was compared and always less for Group B when either 
half of Group B was compared to either half of Group A patients. 
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The mass closure technique also appears to be superior when a non
absorbable rather than an absorbable suture is used. For example, 
Bucknall et al (10) noted a reduction in the incidence of ventral hernia 
formation from 11.9% with polyglycolic acid to 3.8% with nylon suture. 
An unresolved issue with this closure technique is whether an interrupted 
mass closure with nylon sutures is superior to a continuous mass nylon 
closure. Preliminary data from Ellis and colleagues (19) suggest that 
the interrupted closure may not be superior to a continuous technique. 
However, further study of this issue is necessary before a continuous 
mass closure can be advocated. 

There was no association between a postoperative wound infection ard 
the subsequent formation of a ventral hernia in this study. Although 
this appears contrary to previous studies (1), it is not surprising~ 
since most of the wound infections in this series were mild, superficial 
infections that were diagnosed after discharge and treated on an 
outpatient basis. 

The incidences in the present study of wound infection (5.7%), 
seroma formation (4.9%) and early wound complications (10.7%) are 
consistent with those reported in the literature for surgical procedures 
performed on obese patients. Halverson et al (16) noted a 9.9% incidence 
of wound infection and a 6.9% incidence of seroma formation in patients 
undergoing jejunoileal bypass surgery and Scott et al (20) noted a 7.5~; 
incidence of wound infection and a 7% incidence of seroma formation in 
obese patients after similar surgery_ Following gastric exclusion 
surgery, Griffen (21) noted an incidence of wound infection of 33% and 
Mason (22) noted a 13.8% incidence. Indeed, obesity is a well recognized 
risk factor in the development of wound infections and seromas. For 
example, Cruse and Foord (23) in a study of 23,649 patients noted a 13.5% 
incidence of wound infection in obese patients and only a 1.8% incidence 
in non-obese patients. In part, this association with obesity is thought 
to be the result of the excessive amount of adipose tissue in the 
subcutaneous layers which makes hemostasis and obliteration of dead space 
more difficult (1). 

In addition to standard surgical aseptic technique, three methods 
have been used in an attempt to reduce the incidence of these compli
cations. The first is the use of antibiotics in the perioperat;ve 
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period. The efficacy of this method has been documented in the study of 
Pories and colleagues (25) in which the incidence of wound infection was 
reduced from 21% to 4% by the perioperative administration of cefazolin. 
The second method used to reduce the incidence of wound infection in 
morbidly obese patients is by the use of stay sutures. These sutures 
have been proposed to reduce the risk of infection by decreasing the 
amount of subcutaneous dead space present. However, the use of these 
sutures does not decrease the risk of wound infection (26,27) and may, in 
fact, increase it (28). The third method used to reduce the incidence of 
wound infection in morbidly obese patients is by the use of subcutaneous 
incisional closed suction drains. These drains have been advocated for 
the same reason as stay sutures; to decrease the subcutaneous dead space. 
In the present study, there was no reduction in the incidence of \<Iouna 
infection when a subcutaneous drain was used. This was true even if four 
patients who developed an apparent iatrogenic wound infection were 
excluded. This finding is in agreement with the study of Kozol et ai 
(27) in which no reduction in the incidence of wound infection was noted 
when a hemovac drain was used in morbidly obese patients after gastric 
exclusion surgery. However, the use of drains in the present study did 
dramatically reduce the incidence of seromas, suggesting that the 
subcutaneous dead space was decreased. Together, these data suggest that 
although drains may reduce the subcutaneous dead space and the incidence 
of seroma formation, strict attention to technique, irrigation and 
debridement may be considerably more important in reducing the incidence 
of wound infection in morbidly obese, surgical patients than is the use 
of subcutaneous drains. 
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DEMOGRAPHICS 

GRP-A GRP·B X2/T 

MALES 12 8 NS 

FEMALES 70 85 NS 

AGE 35.3±0.8 36.1±1.0 NS 

INITIAL WEIGHT 286±5.7 274±3.8 NS 

EXCESS WEIGHT 147±5.0 139±3.4 NS 

% > IDEALWEIGHT 106±3.5 102±2.5 NS 

% EWL LOST 1 YR. 70.2±1.8 73.6±1.7 NS 

% EWL LOST 2 YR. ·73.6±1.7 78.8±1.7 p<O.05 

MEAN FOLLOW·UP 64.5±1.8 37.1±O.9 p<O.OOl 

RISK FACTORS 

SEROMA 6 6 NS 

INFECTION 3 5 NS 

DIABETES 16 13 NS 

COPD 11 10 NS 

CHOLECYSTECTOMY 23 25 NS 

PEL VIC SURGERY 24 34 NS 

TABLE 1. 

COMPARISON OF THE DEMOGRAPHICS AND RISK FACTORS OF GROUPS A AND B 
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DEMOGRAPHICS 

+HERNIA ·HERNIA X 2 / T 

l\'lALES 4 16 NS 

FEMALES 36 119 NS 

AGE 37.1±1.2 3S.1±O.7 NS 

INITIAL 'VEIGHT 290±9.1 277±3.7 NS 

EXCESS WEIGHT IS6±8.O 140±3.1 p<O.05 

% > IDEALWEIGHT 117±S.7 100±2.0 p<O.Ol 

% EWL LOST 1 YR. 69.0±2.6 7 4.1±1. 7 NS 

% EWL LOST 2 YR. 7S.9±2.2 78.8±1.9 NS 

RISK FACTORS 

SEROMA 4 8 NS 

INFECTION 1 7 NS 

DIABETES 8 21 NS 

COPO 4 17 NS 

CHOLECYSTECTOMY 10 38 NS 

PEL VIC SURGERY 11 47 NS 

TABLE 2. 

COMPARISON OF THE DEMOGRAPHICS AND RISK FACTORS OF PATIENTS 
WITH AND WITHOUT A VENTRAL HERNIA 



I (HlOlll' A I I GUO(JP n I 
J)1~1\10GI{A PIIICS 

+IIEnNIA -HERNIA X 2 /T +HERNIA -HERNIA 

MALES 4 * 8 NS 0 8 

FEMALES 23 * 47 NS 13 72 

AGE 36.3± 1.2 34.9± 1.1 NS 40.0±3.0 35.5±1.0 

INITIAL WEIGHT 303±11.9* 279±5.8 NS 262±8.2 276±4.6 

EXCESS WEIGHT 166±10.7* 138±4.8 p<0.02 138±7.2 140±4.0 

% > IDEALWEIGIIT 122±7.9 99.0±3.1 p<O.O) I t 1 ±5.8 101±2.8 

% EWL LOST I YR. 70.8±2.1 68.8±3.2 NS 69.5±4.6 74.3± 1.6 

% EWL LOST 2 YR. 73.9±2.4 74.5±2.5 NS 78.6±4.3 78.8±1.7 

RISK FACTORS 

SEROMA 2 4 NS 2 4 

INFECTION t 2 NS 0 5 

DIAnETI~S 5 II NS 3 10 

COPD 3 8 NS t 9 

CHOLECYSTECTOMY 5 18 NS 5 20 

PELVIC SURGERY 7 17 NS 4 30 

TABLE 3. 

COMPARISON OF THE DEMOGRAPHICS AND RISK FACTORS OF PATIENTS 
IN GROUPS A AND B WITtI AND WITI/OUT A VENTRAL IIERNIA 
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INCIDENCE OF 

VENTRAL HERNIA 

p<O.005 

SI~IPLE FAR·NEAR 
I~TERRUPTED NEAR·FAR 

(GROUP·A) (GROUP.B) 

o 
SI~IPLE F AR·NEAR 

L~TERRUPTED NEAR·FAR 

(GROUP·A) (GROUP·B) 

FIGURE 1. 

INCIDENCE OF VENTRAL HERNIA FORHATION: FAR-NEAR, NEAR-FAR VS 
SIMPLE INTERRUPTED MASS CLOSURE 

The incidence of ventral hernia was greater after a simple interrupted 
mass closure than after a far-near, near-far, mass closure (lA). This 
difference persisted when only patients whose hernia was detected prior 
to three years were considered (lA). The latter was done to correct for 
unequal followup periods in the two groups. 
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INCIDENCE OF 

VENTRAL HERNIA 

A·l A·2 B·l B·2 
n=40 n=41 n=46 n=47 

SIMPLE FAR-NEAR 

INTERRUPTED NEAR-FAR 

Al vs. A2 X 2 = 0.11; NS 
Bl vs. B2 X2 = 0.16; NS 
Al vs. Bl X2 = 5.48; p<0.025 

Al vs. B2 X2 = 4.49; p<O.OS 

A2 vs. Bl X2 = 4.73; p<O.OS 

A2 vs. B2 X2 = 4.22; p<O.OS 

FIGURE 2. 

INTERGROUP AND INTRAGROUP COMPARISON OF THE INCIDENCE OF 
VENTRAL HERNIA FORMATION IN GROUP A AND B 

The incidence of ventral hernia formation was the same for each type of 
closure when the first half and the last half of each group of patients 
was compared and always less for GRP B when eithe~ half of GRP B was 
compared to either half of GRP A patients. This suggests that the 
experience of the surgeon had little influence on the incidence of 
ventral hernia formation during the course of this study. 
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SEROMA INFECTION INFECTION 
OR 

SEROivlA 

EARLY \VOUND COMPLICATIONS 
f7/2J = NOT DRAINED 1= "'),,';::::)"' 1= DRAmED 

SEROMA 

FIGURE 3. 

INCIDENCE OF EARLY WOUND COMPLICATIONS WITH AND WITHOUT DRAINAGE 

There was no reduction in the incidence of wound infection when a 
subcutaneous drain was used (3A). This was true even if four patients 
who developed an apparent iatrogenic wound infection were excluded (38). 
However, the use of drains did dramatically reduce the incidence of 
seromas, suggesting that the subcutaneous dead space was decreased. 
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DEITEl: Dr. Fob;? 
FOBI: (Mathias Fobi, Compton, CA) I did a similar study comparing the 
use· of absorbable and nonabsorbable material, and found that the 
incidence of hernia is increased with nonabsorbable material. 
AMARAL: Drs. Bucknall and Ellis in England have found just the exact 
opposite. When they used Dexon or polyglycolic acid, the incidence of 
ventral hernias in obese patients was 14.1% and when they used a #2 nylon 
suture they had an incidence of 3.8%. In fact, of their study of 1,000 
patients it·s the only time that they could find a difference in the 
incidence of hernias amongst patients who had a mass closure. They 
studied a variety of variables. 
SUGERMAN: (Harvey Sugerman, Richmond, VA) In the randomized prospective 
trial that we presented here two years ago, which will be published in a 
month or so in Archives of Surgery, comparing interrupted Smead-Jones 
far-near, near-far #32 stainless steel wire versus #2 running Dexon, we 
found that there was no difference in the incidence of incisional hernia 
wound complications, the incisional hernia rate being 8% in both grcups. 
Furthermore, it.is also corroborated by several other studies in the 
literature, both randomized and non-randomized, that a running closure is 
quite effective for these patients and saves you a lot of time. 
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PRESENCE OF INTRAGASTRIC ORGANISMS IN THE BARIATRIC SURGICAL FIELD 
George S.M. Cowan, Jr., M.D., Rodrigo A. Duralde, B.A., and William L. 
Ring, B.S. 

The stomach's contents have been, essentially, regarded as sterile 
during bariatr1c surgical procedures". We hypothesized that the presence 
of transnasally and transorally passed nasogastric tubes and bougies 
could introduce pathogens into the stomach and potentially contaminate 
the operative field. 

Twenty-three morbidly obese patients, 7 males, 16 females, had 
vertical banded gastroplasties performed; each received 1 gram Cefazol;n 
intramuscularly preoperatively. The full-thickness gastric tissue 
"buttons" excised with the EEA-31 instrument during each procedure were 
submitted for routine culture and sensitivity studies. Fifteen of the 
specimens (60.9%) grew at least one organism within 72 hours, all gram 
positive, most commonly streptococcus. Ten of these cultures grew 
multiple organisms (43.4% of all patients). Bolus injection of 
Bacitracin and Neomycin solution via the nasogastric tube prior to 
gastric stapling in some patients did not significantly reduce the 
incidence of positive cultures (p<0.05, x2 test). 
CONCLUSIONS 

The gastric contents of the majority of morbidly obese patients 
studied at the time of gastric stapling were not sterile. The antibiotic 
regime used did not effectively sterilize the gastric contents. 

Evaluation of other agents and additional bacteriological studies 
are needed, are underway, and will be reported. 
GRAVES: (Herschel Graves, Nashville, TN) I have for many years prepared 
all lower bowel surgery patients with neomycin and Emycin base, and 
gastric surgery patients with neomycin and erythromycin. Although 
scientists have told me there are no organisms in the stomach, I prepared 
them nevertheless for 24 hours before surgery. Laboratory tests confirm 
that 14 out of the last 15 patients have had no pathogenic organisms. 
One patient had E. coli. Perhaps it is worthwhile to thus prepare 
patients for 24 hours prior to operation. 
DEITEL: George Cowan asked us recently to repeat this study to see if it 
holds true for our patients. Our patients do not get betadine before 
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operation. We held off the Ancef until after we cut out our rings. We 
cut a piece of each ring off immediately, dropped it into a sterile tube 
and sent it straigh4 to the laboratory. Specimens in 12 of 30 patients 
grew organisms. Six grew one organism, four grew two organisms, two 
grew three organisms. There were no wound infections. The organisms 
grown were as follows: 11 streptococci in 10 patients, 2 diphtheroids, 2 
streptococcus salivarius, 1 strep sanguis, 5 staph epi, 2 strep viridens, 
1 beta hemolytic strep, 2 nonhemolytic strep, 3 alpha hemolytic strep, 1 
staph aureus, and 1 E. coli. 
COWAN: I should have mentioned that my wound infection rate since 
initiating the study has been zero. We will try to randomize another 
series using some of these techniques. I would certainly recommend that 
those here consider it. 
DAYTON: (Merrill Dayton, Iowa City, IA) Dr. Mason has expressed to me 
on a couple of occasions concern that cimetidine may indeed change the 
acidic milieu and that that may alter the flora. Did you have some 
patients who had not received cimetidine and, if so, what were the 
culture results on those patients? Were the culture results different? 
COWAN: We have too small a number to get statistical significance. Dr. 
Deitel has shown that, with no cimetidine whatsoever, only one-third of 
his patients develop organisms. This is impressive. Incidentally, when 
I measure or calibrate mY vertical banded pouch, I use the antibiotic 
solution as well. If there is any spillage from a small staple line leak 
as we're testing for it up to 70 cm water pressure, antibiotic solution 
will come into the peritoneal cavity. 



213 

PREVENTION OF FATAL ASPIRATION AND ITS CONSEQUENCES IN BAR IATRIC SURGERY 
J. W. Bryant, M.D., A. S. Wheeler, M.D., M. D. Palmer, M.D., A. M. 
Boudreaux, M.D. and H. l. Laws, M.D. 

Intrabronchial aspiration of gastric contents occurs in 5-16% of 
anesthetics and is a major cause of peri operative death. Aspiration of 
more than 25 ml with a pH below 2.5 is frequently lethal. Preanesthetic 
drugs are often employed to prevent fatal aspiration, but may change 
gastric flora. We have done two prospective, randomized, blinded trials 
on morbidly obese individuals undergoing ring gastroplasty. Study I 
randomized patients into four groups: (A) no preoperative cimetidine or 
cefazolin, (b) preoperative cimetidine but no cefazolin, (C) no 
cimetidine but with preoperative cefazolin, (D) preoperative cimetidine 
and preoperative cefazolin. Patients not receiving preoperative 
cefazolin received this drug after the gastric sample was taken. Study 
II randomized patients to receive (A) ranitidine, (B) metoclopramide and 
(C) ranitidine and metoclopramide. All received transoperative 
cefazolin. No nasogastric tube was passed, and samples were taken via a 
small gastrotomy. Specimens w~re submitted for volume, pH, bacterial 
culture, and fungal culture. 

Conclusions: (1) Many morbidly obese patients have the potential 
for serious aspiration and should receive protection. (2) Intragastric 
pH is increased and volume is reduced by an H2 blocker but not by 
metoclopramide, (3) the likelihood of viable intragastric organisms i$ 
directly related to pH, (4) patients receiving pretreatment to prevent 
fatal aspiration should be considered to have viable intragastric 
organisms always, (5) transoperative cefazolin does not sterilize the 
stomach, (6) gastroplasty on stomachs containing viable organisms does 
not necessarily result in clinical infection, and (7) cefazolin may be 
protective. 
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ADDENDUM: PAPER PRESENTED AT 1985 MEETING 
THE STANDARD DEVIATION CHALLENGE 
George S.M. Cowan, Jr., M.D. 

The Standard Deviation (S.D.) is a true "parameter," a type of 
measure, or IImeter," of how data points are distributed around, or IIpara ll 

to, their average. It provides a way to describe how certain groups of 
numeric values are each distributed around their arithmetic average, or 
mean, whose usual symbol is X. It usually follows the mean and a ± sign, 
signifying its use as a parameter which describes the distribution of 
data above and below the mean. The wider the range of the numbers, the 
wider the distribution and, hence, the greater the standard deviation. 

The S.D. can be used as a unit of measurement where, for example, a 
number can be described as being so many standard deviations from the 
mean. The Figure illustrates the division of a bell-shaped freque~cy 
curve into S.D. Since it si~ulates a large, well-distributed population, 
it forms a smooth, ideal, bell-shaped frequency curve (1). 

The total population 1 S.D. on both sides of this, or any mean, ;s 
34% + 34%, or 68%. Ninety-five percent of thi~ population is 2 S.D. on 
either side of the mean. This 95%, or 2 S.D. value, is often accepted as 
the IInormal" range for a given population, separate from the outlier, or 
"abnormal," two and one-half percent which falls at either end of the 
curve (1). The S.D. "ruler" measures 2 S.D. (actually 1.96 S.D. rounded 
off) above and below the mean. It could be applied to a large population 
of patients whose weights we wish to study. The weights plus or minus 
2 S.D. on either side of the mean include 95% of all the patients whether 
it is a series from Minnesota, Iowa, Italy or elsewhere. The actual 
patient weights and numbers of each weight from such representative 
centers will probably be different but the means and S.D.s of each 
population can be c~lculated and then statistically compared with each 
other to determine if they represent statistically similar weight groups. 
By doubling any S.D., then adding and subtractiD9 it from its mean, one 
can determine the "normal" 95% range of any of these figures. Three S.D. 
from the mean include >99% of the population as shown in the Figure. 

Part of the problem many seem to experience with understanding S.D. 
is accepting the need to do the complex calculations to derive this 
number. It;s natural to feel that there must be a more straight-forward 
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way to characterize the "spread" of a group of raw data points than by 
adding, squaring, subtracting, dividing them and then taking the square 
root of the result. The "5.0. Challenge" is a respo~se to such 
reservations, to see if there is a better way to analyze and describe 
parametric data than by using a S.D. To do so, we will take some 
fabricated, tongue-in-cheek data, attempt to analyze it more simply than 
an S.D. to try to produce at least equally useful numbers. 

Dr. Mason stated, in a recent paper concerning abdominoplasties (2), 
that the umbilicus is, on average, 16 cm below the sternum. His overly
dedicated associate, Dr. Pat U. Navel, measured students on the Iowa 
Union elevator and confirmed this with the data points listed below. Dr. 
Scopinaro's summer associate, Dr. Belli Buttoni, performed similar 
measurements on the Genoa Lido but found the mean umbilico-sternal 
distance (UMB. DIST.) was only 14.0 cm in this population. 

The International Abdominoplastists' Convention will shortly convene 
in Antarctica. Since environmental conditions will preclude measurements 
at the meeting, they need to have existing data analyzed to determine 
whether there is, or is not, a significant difference between these two 
populations: 

IOWA DATA GENOA DATA 

UMB. DIST. (cml Freguencl UMB. DIST. (cm) Freguency 

14 1 12 1 
15 2 13 2 
16 3 14 3 
17 2 15 2 
18 1 16 1 

N = 9 N = 9 
X = 16.0 cm X = 14.0 

ihere are some possible ways to try to analyze this data without using 
the S.D. Although 2 S.D. equal 95% of the population, we can calculate 

cm 
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95% of the range or of the entire population more easily than the S.D. 
These are the ranges for 95% of each groups' data: 

IOWA Range is 18 cm - 14 cm = 4 cm 

IOWA I I I I 
14 15 16 17 18 

95% of Range 

< > 

14.1 17.9 

95% 

GENOA Range is 16 cm - 12 cm = 4 cm 

GENOA I I I I 
12 13 14 15 16 

95% of Range 

< > 
~~-----------------'15~.~9 12.1 

95% 

95% of 4 cm is 3.8 cm or 
1.9 cm on either side of the 
mean 

95% of 4 is the same as 
Iowa, 3.8, or 1.9 on either 
side of the mean 

The ratio of these 95% ranges is 1.0. It tells us nothing more. It has 
no further applicability. Also, the ranges do not take the frequency of 
each UMB. DIST. into account. We cannot meaningfully take these 95% 
ranges any further to statistically analyze them to determine whether 
they are statistically similar populations. 

Since 2 S.D. can determine 95% of each population, and statistically 
compare them, it is superior to calculating percentages of each 
population or range as above. 

Another way to analyze the data would be to subtract each number 
from its group's average or mean, and then add all these "distances from 
the mean" together. 
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For the Iowa data, this comes to: 
-2, -1, -1, 0, 0, 0, 1, 1, 2 

Adding these together gives zero, which, when we think of it, we could 
have expected since Iowa's symmetrical data is equally distributed above 
(plus) and below (minus) the mean. The Genoa data gives the same result. 

In order to prevent the differences from the means from cancelling 
themselves out, we could try using absolute numbers and sum all the 
values. However, absolute numbers are extremely difficult to manipulate 
mathematically and are essentially useless for our purposes. 

Historically, students of the subject tried these and other ways to 
achieve a measure of variation about a mean which would be universally 
applicable and usable to compare data like ours. 

If we take the distance of each number from its mean and square it, 
all of the numbers are positive thereby solving the problem encountered 
earlier of the minuses cancelling out the pluses. For the Iowa data, 
this comes to: 

X minus DIST. {~ 

-2 
-1 
-1 
o 
o 
o 
1 
1 
2 

0" 

Differences Squared (~2) 

4 
1 
1 
o 
o 
a 
1 
1 
4 

1'2" 

Twelve is the sum total of differences of each data point from the mean 
squared and added together. To phrase it more concisely, 12 is the sum 
of the squared deviations from the mean. Since we treated nine values 
this way, we need to divide by nine to obtain their variance about the 
mean, a number used in 'more advanced calculations. Actually, it ;s 
better to divide by the Number of subjects, N, minus 1, since it has been 
found to produce numbers which can more closely approximate the true 
parameters we're seeking, especially for smaller populations. Division 
of 12, the sum of the squared deviations from the mean, by N-1, or 9-8=8, 
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produces 12/8 or 1.5, the variance, for the Iowa data. Since we squared 
each deviation from the mean earlier, we must unsquare this number. The 
square root of 1.5 = 1.22 which is our S.D.!! 

The way we arrived at the S.D. is simple but would be very tedious 
for a large group of numbers. We would have to store each number until 
all the numbers were entered in order to obtain the mean and subtract it 
from each number. There is an algebraic transform of the formula which 
is used in many calculators and computers. 

N - 1 

There are only 3 unknown values in this formula, N, EX and EX2. As each 
number is entered, the programs calculate each of these values by 
counting (N) of the numbers (X) entered, summing all these entries by 

simple addition (EX), squaring each number as it is entered (X2) and 
summing all of these squared numbers by simple addition (EX2). These 
operations take up very little memory space and, wher all the entries are 
completed, the N and the two sums are entered into this equation and 
solved. The only effort required was to "tell" the computer to perform a 
S.D. of data to be entered and enter the data. 

We have taken the "S.D." Challenge and S.D. won. There doesn't seem 
to be a better way for our purposes but one needn't be too concerned 
about doing the mathematics for literature review since journal articles 
usually have the S.D.s of their data calculated. Inexpensive calculators 
are readily available when needed to determine mean and S.D. From these, 
we can calculate the 95% ranges of data as described earlier. Although 
the calculator frees us from the tedium of the arithmetic, the ease of 
calculation has inherent dangers. We can take data that is inappropriate 
and effortlessly compute out meaningless S.D.s and other statistics. To 
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perform an S.D., there are certain requirements that the data ought to 
fulfill: 

1. It is best to have a well-distributed or corrected, similar to 
the bell-shaped, or Gaussian, curve: 

2. It must consist of ratio (continuous) numbers. These are 
numbers which have the same distances between each progressive 
whole number and equal fractions thereof. 

The UMB. OIST. numbers are ratio numbers since the distance between 
each of these progressive numbers from 12 to 18 is 1 cm. However, if we 
had measured the visual intensity of a skin color and graded it as "Oil, 

"+", "++11, "+++", or "++++11, the distance between each of these values is 
unlikely to be exact and, therefore, they are non-ratio values. They 
should not be analyzed by parametric methods like S.D. Non-parametric 
statistical tests, such as Chi-square, are available to analyze such 
data (3). When the data is poorly distributed, other statistical tests, 
usually non-parametric ones, should normally be used even with ratio 
numbers. Another option is to collect additional data points to allow 
the distribution curve to become more bell-shaped. If it does, then 
using a S.D. may become appropriate. 

As the N or a population increases in size, the 2 S.D. algebraically 
becomes nearer to 95% of the population. In our very small Iowa and 
Genoa series, you may have noticed this was not the case. The 
populations and their S.O.s are each statistically valid, however, as 
they are evenly distributed, continuous ratio number data. 

The S.D. is more powerful than the other mathematical methods we 
tried to use. We can compare the two groups by using the t-test (4) 

which uses the S.D., N and mean of each group to test for a significant 
difference between them. This is beyond the scope of this presentation. 
However, for your information, the data was found not to be comparabl~ 
since the Iowa measurements were made with the subjects standing in an 
elevator and the Genoa subjects were very supine. The International UMB. 
OIST. Standard is being delayed until more data is obtained. 
SUMMARY: 

Many are unable to interpret, or to accept, the value of performing 
the multiple arithmetic steps to derive a Standard Deviation (S.D.). The 
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S.D. challenge is presented to the reader to devise a simpler, equally 
effective way to do the S.D. tasks. Use of percentages of ranges, 
addition of deviations from a mean and absolute numbers were found to be 
less satisfactory than S.D. and S.D. "won ll the challenge. The 
appropriate use of S.D. and its application to calculators and computers 

was discussed. 
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