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A 4-year-old boy with progressive penile enlargement and accelerated growth
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Abstract

A 4-year-old boy presented with progressive penile enlargement, pubic hair, acne, and aggressive
behaviour for two years. Physical examination revealed that height was greater than the 95t
percentile. Tanner stages showed advanced pubertal signs. His bone age was also advanced compared
to chronological age. Laboratory findings were suggestive of peripheral precocious puberty.
Abdominal imaging showed a mass at the right adrenal gland. The patient underwent a right open
adrenalectomy. There was a well-circumscribed mass with no invasion of surroundings. The
histopathology study was consistent with an adrenocortical tumor which was confirmed to be an
adenoma by Immunohistochemistry. Postoperatively his cortisol and testosterone levels were normal.
Follow-up at 6 months showed that there was secondary activation of the
hypothalamic-pituitary-gonadal axis, a complication of prolonged exposure to androgens. [J Assoc

Clin Endocrinol Diabetol Bangladesh, January 2024, 3 (1): 34-37]
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Introduction

Precocious puberty is the onset of pubertal development
before the age of 8 years in girls and before 9 years in
boys.' The causes of precocious puberty may vary from
a variant of normal pubertal development to more
sinister causes like brain tumors or gonadal tumors. The
causes can be classified into central (due to premature
activation of the hypothalamic-pituitary-gonadal axis) or
peripheral (due to excess production of gonadal sex
steroids due to any tumor or congenital adrenal
hyperplasia).” The evaluation of these patients requires
careful history to ascertain whether the child has
developed abnormal pubertal features compared to age
and anthropometry, Tanner staging, and other relevant
examinations to confirm the suspicion. Investigations
require routine tests along with hormone tests like
gonadal steroids, FSH and LH, GnRH stimulation test,
bone age, and other imaging like an MRI of the brain or
CT scan of the abdomen to look for the etiology of
precocious puberty. Here we report a very rare case of
adrenal tumor in a child who presented with peripheral
precocity.
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Case Summary

A 4-year-old boy presented with complaints of penile
enlargement, the appearance of pubic hair, and acne for
the last 2 years which was gradually progressive. His
parents had also noticed that his behavior was
aggressive toward his peers for the last few months.
Physical examination revealed; a height of 120 cm
(>95th percentile), weight of 23 kg, tanner stages for
pubic hair was IV, stretched penile length was 14 cm,
and testicular volume was 3.5 ml (Figure-1). His bone
age was advanced (10-12 years) (Figure-2). Laboratory
findings revealed low gonadotropins, and high
testosterone (Table-I). So precocious puberty was
gonadotropins independent (peripheral), either adrenal
or testicular. Abdominal ultrasonography showed a
hypoechoic mass in the right adrenal gland (22x17) mm,
and an abdominal CT scan demonstrated a low-density
mass at the right adrenal gland region measuring
(2.2x1.8x1.7) cm (Figure-3). Based on the above data
the interpretation was adrenal androgen-secreting tumor
either adenoma or carcinoma.

The patient underwent right open adrenalectomy: tumor
size was (1.5%1.5) cm, and there was no invasion to
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Figure 1 (a and b): Penile enlargement and pubic hair in the 4-year-old boy. In comparison, testicular volume was normal

Table-1: Hormonal and Radiological profiles of the patient

Investigation Before After Follow up after  Age-specific reference
surgery Surgery 6 months range

TSH (mIU/mL) 5.21 - - 0.73-4.77

FSH (IU/L) 0.18 1.02 - <3

LH (IU/L) 0.13 0.6 1.99 0.2-4.9

Testosterone (ng/dL) 545 7.2 401.5 <19

DHEAS (pg/dL) 39.7 1.5 - <5

Cortisol (nmol/L) - 215 - 55-469

LH- 1 hr after GnRH (IU/L) - - 30.4 >5 indicates pubertal

USG of testes Right testes 16.9%9 mm, - - response

left testes 17x9.6 mm

Figure 2: X-ray of left wrist and elbow showing advanced

bone age in the 4-year-old boy
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surroundings. His surgery and recovery period was
uneventful. The histopathology study showed an
encapsulated tumor composed of sheets of cells having
pleomorphic nuclei with abundant clear to eosinophilic
cytoplasm, mitoses were infrequent and no necrosis was
seen (Figure-4). Immunohistochemistry showed tumor
cells were positive for synaptophysin and inhibin A and
negative for chromogranin A and GATA 3. Ki67 index
was about 3% and it was confirmed to be an adrenal
adenoma. Postoperative follow-up showed his
testosterone and DHEAS levels were in the prepubertal
range and his cortisol level was normal (Table-I).
Subsequent follow-up after 6 months showed that his
height was 126 cm, stretched penile length 15 c¢cm, and
testicular volume 5 ml on both sides. GnRH stimulation
showed a pubertal response (Table-I). A diagnosis of
secondary central precocious puberty was made. Due to
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Figure 4 (a and b): The histopathology study showed an encapsulated tumor composed of sheets of cells having pleomorphic nuclei
with abundant clear to eosinophilic cytoplasm, mitoses were infrequent and no necrosis.

prolonged exposure to androgens, there is premature etiology. The clinical presentations of the two types of
activation of the hypothalamic-pituitary-gonadal axis. precocious puberty are markedly different, as central
The diagnosis was explained to the patient and it was precocious puberty (CPP) usually presents with
decided to start him on GnRH analog (leuprolide) once a  sequential enlargement of the testes, penis, and pubic

month. hair in males and sequential maturation of breasts and
pubic hair in females. CPP is usually isosexual
Discussion (appropriate for the child’s sex). It is usually idiopathic
Precocious puberty can be classified into central and in females but organic in males (brain tumor, trauma,
peripheral precocious puberty, based on underlying hydrocephalus). Peripheral precocity presents mainly
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with the early development of pubic and/or axillary
hair.> It can be isosexual or contrasexual. There are
several causes of peripheral precocity, including adrenal
tumors, non-classical congenital adrenal hyperplasia,
testicular tumors, germ cell tumors, McCune-Albright
syndrome, familial male-limited precocious puberty
(testotoxicosis), or exogenous sex steroid hormone
usage. Central precocious puberty is usually treated with
GnRH analog to delay pubertal development and
prevent bone maturation which may lead to short stature.
The decision to treat with GnRH analog is made on the
factors of the child’s age, height velocity, rapidity of
sexual maturation, bone age advancement, etc. During
treatment, the patient should be warned about the initial
flare. The monitoring schedule varies according to the
individual. Height velocity, pubertal features, bone age,
LH, and sex steroids are to be checked every 6-12
months.* Peripheral precocious puberty due to
underlying tumor needs surgical excision.

Adrenal tumor in children is rare accounting for only
0.2% of all pediatric neoplasm.’ Tt is relatively more
common in Brazil.> Compared to adults, the adrenal
tumor in children usually presents with virilization or
Cushing’s syndrome. In an adrenal tumor, the question
we should answer is if the tumor is functioning and
whether is it benign or malignant. In adults, we can use
the Weiss criteria in histopathology to define
malignancy. However, in children, it is very difficult to
distinguish adenoma from carcinoma as there are no
definite histopathological criteria.® Immunohisto-
chemistry is done to identify adrenal carcinoma.
Treatment is surgical excision of the tumor. Regular
follow-up should be done with an examination to look
for regression of pubertal features. Hormonal tests
should be done to confirm a surgical cure and also to
look  for  secondary  maturation of  the
hypothalamic-pituitary-gonadal axis leading to central
precocious puberty.’

Conclusions

Even after successful treatment of precocious puberty
due to a virilizing adrenal tumor, the patient should be
followed up to detect the appearance of secondary
central precocious puberty.
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