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Reporting Surgical Pathology 
Results in a Molecular Age 

• Review current state of surgical 
pathology reporting 

• High level overview of challenges 
in reporting molecular results that 
support personalized medicine 



Reporting Surgical Pathology 
Results in a Molecular Age 

• Review current state of surgical 
pathology reporting 



Reporting Surgical Pathology Results 
Assumptions 

Accurate and timely 
diagnoses are essential 

to high quality care.  

Pathology reports are an 
effective vehicle for 

communicating results.  



Customer Satisfaction in AP 
Zarbo et al. Arch Pathol Lab Med 2003; 127: 23-9 

CAP Q-Probes program (1st QTR 2001) 

• 10 aspects of AP lab services (5-point scale) 

• customers = physicians who used AP services 

≠ trainees 

• 4 weeks or 50 respondents 

• 94 institutions 

• 3,065 physician customers 



Median for Excellent/Good Ratings for 
Each Service Category 

50th 
percentile 
(median) 

Quality of professional interaction 96.3 

Diagnostic accuracy 96.1 

Pathologist responsiveness to problems 93.6 

Pathologists’ accessibility for frozen section 93.3 

Tumor board presentations 93.1 

Courtesy of secretarial and technical staff 93.0 

Communication of relevant information 88.5 

Teaching conferences and courses 88.2 

Notification of significant abnormal results 86.3 

Timeliness of reporting 79.8 

Customer Satisfaction in AP 
Zarbo et al. Arch Pathol Lab Med 2003; 127: 23-9 



Surgical Pathology Reports 
Patient Care Focus 

• accuracy 

• content 

• timeliness 

• effectiveness 



Surgical Pathology Reports 
Patient Care Focus 

• accuracy 



Surgical Pathology Reports 
Patient Care Focus 

• content 

2007; 7:144 



Surgical Pathology Reports 
Patient Care Focus 

2007; 7:144 



Standardization of the 
Surgical Pathology Report 

ADASP. Am J Surg Pathol 1992; 16: 84-6. 

“The recommendations 

concern not only the format of 

the report but also provide 

suggestions for information to 

be included in the report.” 



Standardization of the 
Surgical Pathology Report 

ADASP. Am J Surg Pathol 1992; 16: 84-6. 

“Widespread adoption of these 
recommendations should 

• make information transfer from surgical 
pathology laboratories to clinicians 
more efficient and complete, and also 



Standardization of the 
Surgical Pathology Report 

ADASP. Am J Surg Pathol 1992; 16: 84-6. 

“Widespread adoption of these 
recommendations should 

• make information transfer from surgical 
pathology laboratories to clinicians 
more efficient and complete, and also 

• improve communication among 
surgical pathology laboratories when 
histologic sections are sent from one 
institution to another.” 



Surgical Pathology Reports 
Patient Care Focus 

• accuracy 

• content 

• timeliness 

• effectiveness 



ef▪fec▪tive [ih-fek-tiv] 
adjective 

1. adequate to accomplish a 
purpose; producing the 
intended or expected result 

http://dictionary.reference.com 



“The transmission of information from 
pathologist to clinician is often via a written 

report. It is assumed, either correctly or 
incorrectly, that both understand . . . 

This, however, may be a flawed 
assumption.” 

Clinician Interpretation of Pathology Reports 
Ruby S. Arch Pathol Lab Med 2000; 124: 943 



“Pathologists have paid 
much attention to report 
completeness but have 

ignored the 
corresponding issues of 
report comprehension.” 

Clinicians Are From Mars & 
Pathologists Are From Venus 

Powsner et al. Arch Pathol Lab Med 2000; 124: 1040 



Pathology Reports as Communication Tools 
 Powsner et al. Arch Pathol Lab Med 2000: 124: 1040 

Fig 1. Original report format. 

Fig 2. New report format. 

Fig 3. Modernized report format. 

6 reports/3 formats 
questionnaire (each case) 

(yes, no, not stated) 



Pathology Reports as Communication Tools 
 Powsner et al. Arch Pathol Lab Med 2000: 124: 1040 

6 reports/3 formats 
questionnaire (each case) 

(yes, no, not stated) 

• pathologists (2) = 100% 
agreement 

• “open-book” exam style 

Fig 1. Original report format. 



Original Modernized New All 

Attending 

(n=15) 
18 24 34 25 

Housestaff 

(n=11) 
26 32 34 31 

Student 

(n=8) 
33 28 48 37 

All (n=34) 24 28 37 30 

Discordance Rates (%) by Report Format 
and Clinical Experience 

Pathology Reports as Communication Tools 
 Powsner et al. Arch Pathol Lab Med 2000: 124: 1040 



“Unfortunately, we 
found no reliable 

correlation between 
discordance and 

uncertainty.” 

Pathology Reports as Communication Tools 
 Powsner et al. Arch Pathol Lab Med 2000: 124: 1040 



“Contrary to our original hypothesis, our 
modified anatomic pathology report formats 
reduced comprehension when compared to 
our hospital system’s standard report. 

 
 . . . The problem of report comprehension 
warrants exploration.” 

Clinicians Are From Mars & 
Pathologists Are From Venus 

Powsner et al. Arch Pathol Lab Med 2000; 124: 1040 



Pathology Report Design 
Valenstein. Arch Pathol Lab Med 2008; 132: 84-94 

Applying 4 Design Principles to Improve 
Communication and Patient Safety 

1. use of diagnostic headlines to emphasize 
key points 



“The top half of the front 
page of the New York 
Times from September 
12, 2001 (Figure 1) 
illustrates a basic 
formatting technique that 
is so common as to be 
taken for granted – a 
headline. 

headline 
• conveys key message 

• large bold typeface 

• set off from body by visual “white space” 



headline 
• conveys key message 

• large bold typeface 

• set off from body by visual “white space” 

“both contained all 
elements required by the 
CAP cancer protocols” 

“Both reports are 
adequate for billing 
purposes . . .” 

“Both are adequate for 
cancer staging 
purposes.” 



headline followed by cascade of 

progressively smaller subheadings 

inverted 
pyramid style 



HER2 gene amplification 

 positive 
 negative 



Pathology Report Design 
Valenstein. Arch Pathol Lab Med 2008; 132: 84-94 

Applying 4 Design Principles to Improve 
Communication and Patient Safety 

1. use of diagnostic headlines to emphasize 
key points, 

2. maintenance of layout continuity with other 
reports and over time 



Pathology Report Design 
Valenstein. Arch Pathol Lab Med 2008; 132: 84-94 

Fig 4 
The white square outlines 
6 essential gauges that 
are identically positioned 
in the cockpit of almost all 
aircraft. 



Pathology Report Design 
Valenstein. Arch Pathol Lab Med 2008; 132: 84-94 

Pathology reports 
generated by a single 
department usually position 
fields consistently. 
• less report-to-report 

consistency in formatting 
text within an individual 
field 

• little continuity with reports 
produced by other 
departments 

• pathology departments in 
other institutions 

Fig 5 



Pathology Report Design 
Valenstein. Arch Pathol Lab Med 2008; 132: 84-94 

Fig 12 

A. Well-formatted report 
as displayed in LIS. 



Pathology Report Design 
Valenstein. Arch Pathol Lab Med 2008; 132: 84-94 

Fig 12 

A. Well-formatted report 
as displayed in LIS. 

B. After transmission to 
hospital IS. 

• blank lines & leading 
spaces eliminated 

• addition of carriage 
return codes causes 
lines to wrap when 
printed in larger font 



Pathology Report Design 
Valenstein. Arch Pathol Lab Med 2008; 132: 84-94 

Applying 4 Design Principles to Improve 
Communication and Patient Safety 

1. use of diagnostic headlines to emphasize 
key points, 

2. maintenance of layout continuity with other 
reports and over time, 

3. optimization of information density, 

4. reduction of extraneous information or 
“clutter.” 



Headline 

inverted 
pyramid 

style 

optimization of 
information 

density 
(≈ 3,000 words?) 



Communication Countermeasures 
Multidisciplinary Review Conferences 

(“Tumor Boards”) 

Newman et al. Cancer 2006; 107: 2346 

“Review of the pathology resulted in changes in 
the interpretation for 43 of the 149 patients 
(29%).  Thirteen patients (9%) had surgical 

management changes made solely as a result 
of pathology reinterpretation.” 



Reporting Surgical Pathology 
Results in a Molecular Age 

• Review current state of surgical 
pathology reporting 

• High level overview of challenges 
in reporting molecular results that 
support personalized medicine 



 "If it were not for the great variability 
among individuals, medicine might as well 

be a science, not an art.“ 

Personalized Medicine 



Surgical Pathology Reports 
in a Molecular Age 

• molecularly-targeted therapies are making 
a difference for patients 

• high projected growth rate in new drugs 
– ELM4-ALK - lung cancer (ALK inhibitors) 
– EGFR – lung cancer (gefitinib) 
– BRAF – melanoma (BRAF/MEK inhibitors) 
– HER2/neu – breast cancer (trastuzamab) 
– c-KIT – GIST (imatinib) 
– BCR-ABL- CML (imatinib, nilotinib) 

• reduce costs through more selective 
treatment 



ETS inhibitors/PARP inhibitors 
Brenner et al. Cancer Cell 2011 

SPINK1 mAb/ EGFR inhibitors 
Ateeq et al, Sci Translat Med 2011 

RAF/MEK inhibitors 
Palanisamy et al Nat Med 2010 

Molecular Subtypes of  
Prostate Cancer: 
Implications for  

Personalized Oncology 



Surgical Pathology Reports 
in a Molecular Age 

“if molecular analysis is performed, the 
Association recommends that this 
information be discussed in the context 
of the histological findings, . . . 



Surgical Pathology Reports 
in a Molecular Age 

“if molecular analysis is performed, the 
Association recommends that this 
information be discussed in the context 
of the histological findings, if possible.” 



“. . . this information be 
discussed in the context of 
the histological findings, if 

possible.” 



Reporting Molecular Results 
CAP Molecular Pathology Resource Committee, APLM 2007 

Recommendations for Reporting Molecular Tests 

Follow CAP reporting guidelines/checklists 

Limit abbreviations 

Data interpretation to facilitate clinical decision making 

Acknowledge test limitations 

Concise and effective 

Report only validated assays and sample types 

Do not report controls (except if relevant to interpretation) 

Encourage clinical research 

Use proper gene nomenclature 

Encourage development of “RefSeqGene” 



Reporting 
Molecular 
Results 

CAP Molecular Pathology 
Resource Committee, 

APLM 2007 

“There are 2 kinds of 
interpretations, analytic 

interpretation and clinical 
interpretation.” 



Surgical Pathology Reports 
in a Molecular Age 

Arch Pathol Lab Med 2007; 131: 852 

Regardless of whether the molecular result is 
reported separately or not, it is important that a 

physician review the overall findings. In general, it 
seems to be the primary responsibility of the 

physician who selects and orders an ancillary test, 
whether it be the consulting anatomic pathologist or 
the clinician, to synthesize the test results with other 

pertinent clinicopathologic information.  



Reporting 
Molecular 
Results 

CAP Molecular Pathology 
Resource Committee, 

APLM 2007 

“Interpretations are 
especially welcome by 
busy clinicians who are 
expected to synthesize 

an overwhelming 
amount of information 
to practice evidence-

based medicine.” 



Reporting 
Molecular 
Results 

CAP Molecular Pathology 
Resource Committee, 

APLM 2007 

“Interpretations are 
especially welcome by 
busy clinicians who are 
expected to synthesize 

an overwhelming 
amount of information 
to practice evidence-

based medicine.” 



“The quality of these reports is often a 
key determinant of the effectiveness of 
genetic medicine. High-quality reports 

• concisely explain the state of 
knowledge surrounding the variants 
identified in a patient and 

• their clinical relevance” 

Surgical Pathology Reports in a Molecular Age 
Aronson et al. Hum Mut 2011; 32(5): 532. 



Reporting Molecular Results 
Assumptions 

Accurate and timely 
diagnoses are essential 

to high quality care.  

Pathology reports are an 
effective vehicle for 

communicating results.  

Actionable laboratory results will 
remain the purview of providers.  



Reporting Molecular Results 
Personal Health Records 

“MedCommons’ Gropper believes that over 
time there will be three types of clinical 

laboratory information systems in terms of 

personal health records.  Most laboratories 
will provide test results first to the 
patient, and the patient will decide 

what is done with the results.” 

Guide to Integrated Diagnostics. Washington G-2 Reports. 2009 



Reporting Molecular Results 
Personal Health Records 

“Surprisingly, everyone interviewed for this article 
spoke positively about the overall results of 

Microsoft’s and Google’s presence in the market . . .” 

Guide to Integrated Diagnostics. Washington G-2 Reports. 2009 

“LifeOnKey’s Halperin agrees, ‘The fact 
Google and Microsoft are in the market is 

really indicative of how important personal 
records are going to become.’” 



www.mycancergenome.org 

Genetically informed 
cancer medicine – the 
next standard of care 

Personalized 
Medicine Gets 

Personal 

http://www.mycancergenome.org/


www.mycancergenome.org 

Genetically informed 
cancer medicine – the 
next standard of care 

Personalized 
Medicine Gets 

Personal 

http://www.mycancergenome.org/


Personalized 
Medicine Gets 

Personal 



Most importantly, the Target 
Now report reflects a Literature 
Level of Evidence and ranking 
for each identified biomarker in 

the methodology performed. 



Reporting Surgical Pathology 
Results in a Molecular Age 

“Clinical laboratories that offer sequencing-
based tests face unique and rapidly growing 
challenges. These laboratories must not only 

identify variants present in the regions of 
patient DNA targeted by their tests but must 

also write reports explaining what is known 
about the clinical significance of any 

variants that are found.”† 

†Aronson et al. Hum Mut 2011; 32(5): 532. 



Sequencing 
Buccal swab  

or 
Blood 

Sequencing 
Tumor Board 

Disclosure of 
Results 

Genetic 
Counselor 

Analysis 1) Actionable 
Results? 

2) Incidental 
Results? 

Informed 
Consent 

Tumor 
Biopsy 

Genetic 
Counseling 

MI-ONCOSEQ 
(Michigan Oncology Sequencing Project) 

Integrative high-throughput sequencing of 
patients with advanced cancer generates a 

comprehensive mutational landscape to facilitate 
biomarker-driven clinical trials in oncology. 

*courtesy of Dr. Arul Chinnaiyan 



NGS 
Processing 

Reference 
Patient 

Genomes 

Therapy 
Prediction 

Clinical 
Reporting 

Product 
Development 

MI-ONCOSEQ 
Clinical Sequencing Informatics 



MI-ONCOSEQ 
Chinnaiyan et al. 

Personalized oncology 
through integrative high-
throughput sequencing: 

A pilot study. 



The GeneInsight Suite: A Platform to Support Laboratory 
and Provider Use of DNA-Based Genetic Testing 

Aronson et al. Hum Mut 2011; 32(5): 532. 

An example template. Dynamic 
variables within the text block appear 

as $VariableName. These are 
replaced with case specific 

information when a report is drafted. 
Colored text is only included if an 

associated rule is met.  

Examples of conditional 
rules associated with 

template text. These rules 
are applied to specific text 

within a template. 



Reporting Surgical Pathology 
Results in a Molecular Age 

High level overview of 
challenges in reporting 

molecular results that support 
personalized medicine 



As patients learn more about their options 

and researchers learn more about the 

molecular specifics of their patients' 

diseases, personalized medicine may still 

be a bitter pill for many to swallow, but it 

will be one well worth taking as an 

antidote to the ravages of disease. 

Stephen S. Hall, Technology Review, February 2003 



To computer technology, known for its arcane 

complexity, he brought simplicity. To an 

industry known for its geeky/ugly functionality, 

he brought beauty. To a new generation of 

work-at-home-work-at-Starbucks creators and 

entrepreneurs, he brought a new kind of 

creative grace. 

James Pinkerton, www.foxnews.com 

October 6, 2011 

Steve Jobs 
February 24, 1955 – October 5, 2011 

http://www.foxnews.com/



