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A virilized patient with congenital hemihypertrophy

S. Mark, O.H. Clark' and R.A. Kaplan

Departments ofInternal Medicine (Endocrinology), University ofCalifornia at San Francisco, 'Surgery,
University of California at San Francisco/Mount Zion, and University ofCalifornia at Davis, Sacramento,
California, USA

Summary: An 18 year old woman with congenital hemihypertrophy ofher left side, presented with the
rapid onset of virilism, hypertension and a cushingoid appearance. A computed tomographic examination
revealed adrenal and hepatic masses. Adrenocortical carcinoma was confirmed by surgical pathology.
Hemihypertrophy is linked to a variety of benign and malignant disorders that usually appear during
childhood. These disorders include adrenocortical carcinoma and hepatoblastoma. We bring this case to
clinical attention to increase awareness that adult patients with congenital hemihypertrophy are still at a
significant risk of developing neoplasms.

Introduction

Congenital hemihypertrophy is characterized by
enlargement of part of the body in the absence of
vascular or neurological disease.' This entity is
distinct from the asymmetry found in neurocu-
taneous disorders and in the Beckwith-Weide-
mann syndrome, which is associated with exom-
phalos, macroglossia and gigantism.2

Congenital hemihypertrophy was first noted in
1822 by Meckel and in 1839, Wagner recorded the
first case.3 Since that time, over 230 cases have been
reported.4 Approximately 4% of cases are asso-
ciated with abdominal tumours and urogenital
malformations that generally present during child-
hood.3'4 Among these are Wilm's tumours, adrenal
malignancies and medullary sponge kidney. To
date, 16 cases of adrenocortical carcinoma have
been identified with congenital hemihypertrophy.5
Herein we report on the seventeenth patient and the
oldest with this disorder.

Case report

The patient is an 18 year old Hispanic female who
presented with a 6 month history of hirsutism, a
deepened voice and amenorrhea. During an eval-
uation for atypical chest pain, she was found to be
hypertensive and was noted to have a cushingoid
appearance. The patient complained of myalgias,
polydipsia and odynophagia. On physical examin-

ation, her blood pressure was 160/110 mmHg and
her weight was 105 kg. She had moon facies, acne
and facial hair. Her physical examination was
significant for generalized obesity, hypermus-
cularity, a few purple abdominal and axillary
striae, male pattern escutcheon, clitoromegaly,
right axillary fat pad, bilateral supraclavicular fat
pads and hemihypertrophy of her left breast, and
left upper and lower extremities.

Findings on laboratory studies included basal
morning cortisol 36,000 nmol/l (normal 138 - 552
nmol/l), testosterone 17 nmol/l (normal 1.04-2.43
nmol/l), 17-hydroxyprogesterone 1.97 nmol/l (nor-
mal < 6.4 nmol/l), adrenocorticotrophic hormone
(4 pg/ml) (normal 20-100 pg/ml), urinary 17-keto-
steroids 227.1 ggmol/day (normal 17-52 gLgmol/
day), deoxycorticosterone 1,600 pmol/l (normal
130-372 pmol/1), oestradiol 245 pmol/I (normal
73.4-1,835 pmol/l), luteinizing hormone < 0.2 IU/I
(normal 5-25 IU/l), follicle-stimulating hormone
< 0.2 IU/I (normal 4-20 IU/l), thyrotrophin 1.2
MIU/I (normal 0.3-5.0 MIU/1), lactate dehyd-
rogenase 1,194 U/l (normal 105-2 10 U/l). A com-
puted tomographic (CT) scan of the abdomen
revealed an 8 cm left adrenal mass and a 3 cm
inhomogenous structure in the anterior left lobe of
the liver (Figure 1).
The patient underwent an exploratory laparo-

tomy and a left adrenalectomy with partial left
hepatectomy without complication. Tumour was
present in her left adrenal vein. An intraoperative
ultrasound failed to reveal any other liver abnor-
malities or metastases. Pathological specimens
revealed adrenocortical carcinoma with vascular
invasion and a solitary metastasis in her liver.
Postoperatively, the patient had a transient diuresis
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Figure I An abdominal CT scan shows an 8 cm left adrenal mass (closed arrows) and a 3 cm inhomogenous mass
(open arrow) in the anterior left lobe of the liver.

and hyponatraemia. Within several days, she
experienced an improvement in her acneiform rash,
deepened voice, hypokalaemia and hypertension.
The patient was placed on o,p'-DDD (mitotane).
One month after her operation, she had a basal
morning cortisol of 2,800 nmol/l and a 24-hour
urinary cortisol of 6,500 nmol/day (normal
27-276 nmol/D). Therapy with o,p'-DDD was
discontinued 2 months after surgery because she
experienced severe nausea and vomiting after tak-
ing this medication. Six months later, the patient
developed malignant pleural effusions and died.

Discussion

Congenital hemihypertrophy has been thought to
be an uncommon disorder. The true incidence of
hypertrophy is difficult to determine since minor
degrees of asymmetry are considered normal.
Gross asymmetry was found in one of every 86,000
hospital records over a 34-year period in the USA.4
Hemihypertrophy has been associated with a

variety of benign and malignant disorders that
usually appear during childhood.3'4 It is estimated
that 3.8% ofWilms' tumours, adrenocortical carci-
nomas and hepatoblastomas have been associated
with this disorder.6 The mean age of presentation
for adrenocortical tumours with hemihypertrophy
is 4.6 years.7 Wilms' tumour is the most common

neoplasm with approximately 56 reported cases.4
Sixteen adrenocortical neoplasms and five hepato-
blastomas have also been reported previously.2
Medullary sponge kidney, benign nephromegaly,
hamartomas and hypospadias are some of the
benign lesions described with congenital hemi-
hypertrophy.8"0

There have been reports of intra-abdominal
neoplasms developing in children with medullary
sponge kidney and congenital hemihypertrophy.8
Beetz reported that two children, ranging in age
from six to nine, had congenital hemihypertrophy,
medullary sponge kidney and Wilms' tumours.8
Tomooka et al.'0 reviewed a case in which one child
with medullary sponge kidney and hemihyper-
trophy had developed an adrenal adenoma at the
age of 10.
As this case demonstrates, there does not appear

to be a relationship between the degree of asym-
metry and the occurrence of abdominal disease."
Furthermore, there does not appear to be a rela-
tionship between the side of the hypertrophy and
the side of the tumour.' Adrenal tumours assoc-
iated with congenital hemihypertrophy usually
arise in the cortex." Functioning adrenocortical
tumours were more common in female patients
with a female to male ratio of 3:1."

Sexual precocity, Cushing's syndrome or virilism
as determined by elevated urinary 17-ketosteroids
is usually the presenting feature.4 Haiken per-
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formed an intravenous pyelogram in an asymp-
tomatic patient with hemihypertrophy at the age of
10 months and found localized adrenocortical
carcinoma. 2 The patient had no evidence ofdisease
for at least one year after surgical resection.
Unfortunately, by the time a patient presents with
signs or symptoms, the malignancy may have
metastasized. Therefore, close surveillance with
ultrasound or computed tomography is advo-
cated.'5'8'2 Since five cases of adrenocortical car-
cinoma with congenital hemihypertrophy were
reported before one year of age, and the earliest
reported presentation for adrenocortical car-
cinoma was in a 8 month old infant,5 baseline
screening may be necessary before one year of age.

For many years, researchers postulated that
mutational defects may be responsible for this
entity. Knudson and Strong have postulated that
two randomly occurring events are necessary in
tumour formation.2 This concept has been further
explored and it now appears that an aberration
within the p53 tumour suppressor gene, which is
the most frequently identified genetic error in
human cancer, may be involved.'3 Regulatory
functions proposed for the p53 protein include
modulation of the cell cycle, cellular differen-
tiation, signal transduction, gene expression and
protection against incorporation of damaged
DNA. '134

Germline p53 mutations appear to be inherited
among the members of families with the rare
autosomal dominant susceptibility to cancer, the
Li-Fraumeni syndrome.'5 Patients generally pres-
ent with malignancy under the age of 40. Hartley
presented the epidemiological data on 14 cases of
adrenal cortical tumours that were registered with
the Manchester Children's Tumour Registry from
1954 to 1985.16 He found that four of the children
could be members of families with the SBLA
(sarcoma, breast and brain tumours, leukaemia,
laryngeal and lung cancer and adrenocortical car-
cinoma) cancer family syndrome or otherwise
known as the Li-Fraumeni syndrome. Of the four,

one child had congenital hemihypertrophy and a
left adrenal adenoma. The mother of this child had
anomalies of the renal tract and two grandparents
had died from urogenital malignancies. No other
family members had congenital hemihypertrophy.
Although conclusions were not established about
the possible patterns of inheritance for this syn-
drome, which may include congenital hemihyper-
trophy, an association with a wide range of germ-
line p53 mutations should be considered.

Despite the recent progress that has been made
towards determining the genetic defect linked to
tumorigenesis, the results oftherapy for adrenocor-
tical carcinoma are poor. Adrenocortical car-
cinoma is a rare malignant tumour that accounts
for 0.2% of cancer deaths.'7 Schteingart reviewed
several series ofpatients who received treatment for
adrenocortical carcinoma. He found that o,p'-
DDD therapy that was started shortly after the
surgical excision and before local extension of the
development of distant metastases increased mean
survival from 10.3 months to 74 months.'7 There
have not been any reports suggesting an associa-
tion between the aggressiveness of adrenal cancer
and congenital hemihypertrophy."

Since there is an increased frequency of poten-
tially lethal diseases such as adrenocortical
carcinoma and hepatoblastoma, it now appears
essential that patients with congenital hemihyper-
trophy be closely followed even throughout adult-
hood. Frequent physical examinations are an
important part of patient management. Based on
our experiences and reported cases, we recommend
that annual ultrasound or abdominal computed
tomography be included in these evaluations for an
indefinite period of time. Perhaps in the future,
genetic screening for germline mutations in the
affected patient may be a part of the evaluation. It
is important for the general practitioner to be
aware of the association between malignancy and
hemihypertrophy since early diagnosis and treat-
ment may enhance survival.
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