WHAT'S YOUR DIAGNOSIS?

What Caused a Geriatric Gait in a
Homebound Adolescent?
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Figure 1. Perifollicular hyperkeratosis and ecchymosis was seen on the medial aspect of the right foot (A), left foot (B), and right shin (C).

An 11-year-old boy with a medical history
significant for autism spectrum disorder

and attention-deficit/hyperactivity disor-
der (ADHD) presented to the emergency

department (ED) with a 1-month history
of progressive pain and swelling of the
right lower extremity. He discloses a
history of right foot trauma at an indoor
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gymnasium around the time of symptom
onset with predominance of pain and
swelling over the right calf, ankle, and
midfoot. He denied fever, chills, nau-
sea, vomiting, chest pain, shortness of
breath, abdominal pain, and problems
with bowel or bladder continence. His
immunizations were up to date, and he
had no history of travel or sick contacts
before development of symptoms. He
was taking methylphenidate and dex-
methylphenidate for ADHD.

His most recent visit with his primary
care provider was 2 weeks before pre-
senting to the ED. At that visit, his parents
had discussed their concerns that he may
have lost muscle mass from spending
too much time in his room playing video
games during the summer. They had also
reported that he “"walked like an 80-year-
old man" and had described feeling weak.
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Figure 2. Bilateral lower extremities demon-
strating right knee and lower leg swelling
with distinct differences in size.

On further discussion, the patient had
revealed that his diet was consistently
limited to eating only pancakes and

eggs for breakfast, skipping lunch, and
sometimes eating popcorn as an evening
meal/snack, without any dietary or vita-
min supplementation.

Physical examination

The patient was thin with vital signs in
the normal limits. His examination was
notable for pale skin with perifollicular hy-
perkeratotic papules noted over bilateral
feet and shins. He had ecchymosis over
the dorsal aspect of his right foot (Figure
1). A musculoskeletal examination was
notable for right knee prepatellar effusion
without warmth, erythema, or tenderness
to palpation. Right lower leg swelling was
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noted with multiple areas of ecchymosis,
tense but compressible muscle tissue,
and tenderness to palpation. There was
associated right ankle swelling with
edema and ecchymosis of the right mid-
foot as well (Figures 1 and 2). Decreased
active and passive range of motion of the
right ankle was also present.

Diagnostic testing

Initial laboratory findings were notable
for anemia with a hemoglobin level of
9.9 g/dL, mild leukopenia with a white
blood cell count of 3.9 x 109/L, and mild
hypocalcemia with a serum calcium con-
centration level of 8.3 mg/dL. Laboratory
findings of iron deficiency anemia were
noted, with a total iron level of 20 ug/dL,
iron binding capacity of 340 ug/dL, and a
low iron saturation index of 6%. Total cre-
atine kinase, uric acid, ferritin, and lactate
dehydrogenase levels were within normal
limits. Magnetic resonance imaging (MRI)
studies of the bilateral lower extremities
revealed long bone metaphyseal marrow
signal abnormalities, bilateral proximal
tibial periostitis (right greater than left),
right-sided myositis, and bilateral subcu-
taneous edema (right greater than left)
(Figures 3-5).

At this point, how would you diagnose
this boy’s condition?

A. Immune thrombocytopenic purpura
Vitamin D deficiency
Hypersensitivity vasculitis
Inflammatory bone disease
Vitamin C deficiency

moow

Answer: E. Vitamin C deficiency

A preliminary diagnosis of nutritional
deficiency of vitamin C (scurvy) was
made through the patient’s dietary
history and characteristic dermatological
and imaging findings (Figures 3-5). A
conclusive diagnosis was made after a
serum vitamin C level was obtained after
imaging and was noted to be low, at less
than 0.09 mg/dL (reference range, 0.4-2.0
mg/dL) with laboratory evidence of iron
deficiency anemia.
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Discussion

Scurvy, as a nutritional deficiency, is a
rare phenomenon in developed countries!
According to the National Health and
Nutrition Examination Survey (NHANES)
I, between 1988 and 1994, approximate-
ly 13% to 23% of the population of the
United States was deficient in vitamin C.2
This statistic improved in the most recent
NHANES survey between 2003 and
2004, where the prevalence of vitamin C
deficiency was noted to be 8.4%, com-
prising 10% of men and 6.9% of women.>*
However, vitamin C, or ascorbic acid,
deficiency is noted to be common among
elderly patients and those lacking access
to fresh fruits and vegetables.®

Although scurvy is rare, the most
classical presentation of scurvy is gingival
hyperplasia and bleeding from the gums.®
Pathognomonic dermatological findings
include perifollicular hemorrhages, follic-
ular hyperkeratosis, corkscrew hair, and
xerosis.”® In our case, the patient present-
ed with progressive leg swelling and pain
for over a month without the classical
findings or history of bleeding gums while
brushing his teeth or gingival hyperplasia
on physical examination. He did have
follicular hyperkeratosis, however.

In the pediatric population, bone
disease is often noted as a radiographic
finding. Osteological MRI findings of
scurvy as described in the literature
reveal areas of subperiosteal hem-
orrhage within the bones, periosteal
changes, low marrow signal intensity on
T1-weighted images, and correspond-
ing, high marrow signal intensity on
T2-weighted images.®'? With the excep-
tion of subperiosteal hemorrhage, our
patient had all of these findings.

Vitamin C is a water-soluble vitamin
that is absorbed from the gastrointestinal
tract. The recommended dietary allow-
ance for vitamin C in the pediatric popu-
lation ranges from 15 mg to 90 mg daily
depending on the age group of children
from 0 to 18 years of age.*"* About 70% to
90% of consumed vitamin C is absorbed
when the intake is moderate and in the
range of 30 to 180 mg daily Vitamin C is
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Figure 3. T1-weighted coronal MRI scans of both knees demonstrated abnormal dark metaphyseal
bone marrow signal, isointense to skeletal muscle in the proximal tibia and distal femur bilaterally.

Figure 4. Coronal STIR sequence scans demonstrated abnormal high metaphyseal marrow
signal and high signal periostitis in the tibial metaphysis, greater on the right.

important for the synthesis of collagen,
which is a crucial component of connec-
tive tissue development.15,16 It also plays
an integral role in wound healing. Defi-
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ciency of dietary vitamin C decreases the
absorption of nonheme iron and folic acid,
resulting in iron deficiency anemia.® In
our case, the patient’s dietary history and

iron deficiency anemia indicated vitamin
C deficiency. The diagnosis of scurvy was
made clinically and then confirmed by
measuring his level of serum vitamin C.

Treatment of scurvy is directed at
initiation of daily vitamin C supplemen-
tation in addition to vitamin C-rich foods,
including citrus fruits (ie, lemons, limes,
oranges) and vegetables.” Treatment
doses of vitamin C in infants and children
range from 100 to 300 mg daily for a du-
ration of 4 weeks.'®"® Considering that iron
deficiency anemia secondary to scurvy
and folate deficiency is refractory to iron
treatment, 22! our patient was started on
iron, folate, and vitamin C supplements.
In multiple cases, MRI findings of scurvy
have been noted to resolve completely on
repeat imaging studies obtained several
weeks later. 892224

Patient outcome

Our patient presented with the muscu-
loskeletal findings of vitamin C deficiency
as opposed to the classical presentation
of bleeding gums and delayed wound
healing.® A detailed discussion regard-
ing nutrition and the importance of a
balanced diet was conducted with the
patient and his family. As our patient was
hemodynamically stable, he was dis-
charged home from the ED with prescrip-
tions for multivitamins, cholecalciferol,
and iron and vitamin C supplements. We
recommended outpatient follow-up with
a pediatrician within 1 week of ED dis-
charge for repeat serum vitamin C level
testing, as well as ongoing nutritional
counseling and monitoring.

At the follow-up visit with his pediatri-
cian, an improvement of his right lower leg
swelling was noted, along with resolution
of his generalized weakness and rash.
Repeat laboratory testing was notable
for a normal vitamin C level of 1.46 mg/
dL after 12 days of treatment. Iron studies
showed improvement, with increases in
his hemoglobin level to 11.8 g/dL, total
iron level to 48 ug/dL, and iron saturation
index to 13%. The patient has adhered to
the treatment recommendations and has
made extensive dietary changes.
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Figure 5. Lower right leg axial T2-weighted scan with fat saturation demonstrated high signal
in the subcutaneous tissues and calf musculature (gastrocnemius and soleus muscles) consis-
tent with subcutaneous edema and myositis.
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