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 Abstract

Precocious puberty is the appearance of pubertal signs 
before the age of 8 years in females and 9 years in males. It 
is due of over production of sex steroidal hormones can be 
Central in origin which is Gonadotropin Dependent Preco-
cious Puberty (GDPP) due to activation of HPG (hypothala-
mus -pituitary - gonadal axis) that results in elevated levels 
of GnRH, LH,FSH , testosterone (in males) & estradiol (in 
females) or can be Peripheral in origin which is Gonadotro-
pin Independent Precocious Puberty (GIDPP), source of pro-
duction is adrenal gland, gonadal neoplasm or any ectopic 
tumor, in this type GnRH, LH,FSH levels are in prepubertal 
range due to negative feedback.

We report case of a 10 years old male child, considered 
an adult male at the pediatrics hospital door if not regarded 
with age number. His pubertal signs appeared from 3 years 
of age with increase in penile length followed by pubarche, 
adrenarche and cushingoid features. His lab values showed 
pancytopenia, AKI, hepatic failure, low LH, FSH & ACTH, high 
testosterone & cortisol levels. Imaging revealed left adrenal 
mass with hepatic and pulmonary metastasis. The manifesta-
tions of patient were consistent with diagnosis of peripheral 
precocious puberty 2⁰ to metastatic adrenocortical tumor.

Keywords: GIDPP; Adrenocortical tumors (ACTs); Metastasis.

Introduction

Precocious Puberty (PP) refers to the early onset of second-
ary sexual characteristics before the age of 8 in females and 9 in 
males. It can be categorized into two types: central PP or GDPP 
which involves early activation of the hypothalamic-pituitary-
gonadal axis, and Peripheral PP (PPP) or GIDPP which is inde-
pendent of gonadotropin release and axis development. Pe-
ripheral PP results from excessive sex hormone secretion from 
the gonads or adrenal glands. Diagnosis of PP in children is chal-

lenging and malignant conditions are rare, they are often not 
considered initially in the evaluation [1].

Distinguishing between CPP and PPP in males is generally 
straightforward, based on clinical and hormonal findings. In 
CPP, boys exhibit testicular enlargement and elevated gonado-
tropin levels, while in PPP, gonadotropin levels are suppressed. 
Identifying the cause of PPP can be more complex, as it can re-
sult from neoplasms such as Leydig cell tumors, hCG-producing 
germ cell tumors, and androgen-secreting Adrenocortical Tu-
mors (ACT) [2].
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The tumors described are suspected initially on clinical 
ground with examination findings. Testicular tumors will have 
enlarged testes with no cushingoid manifestations. Although 
ACTs are rare in children, can either be benign or malignant, 
with an annual incidence of about 0.2–0.3 new cases per mil-
lion children [3]. Unlike in adults, where ACTs are typically non-
functional, pediatric ACTs are usually functional, secreting cor-
tisol and androgens, causing Cushing syndrome and precocious 
puberty [2]. Imaging alone cannot reliably distinguish between 
benign and malignant tumors, confirmation needs and biopsy. 
Genetic testing for TP53 mutations may be important some-
times, as ACTs in children may be associated with Li-Fraumeni 
syndrome, if family history is significantly present for Sarcoma, 
Breast, adrenal tumors, lymphoma or leukemia [2]. Here we re-
port a case of 10 -year-old boy who presented to us with PPP 
due to Adrenocortical tumor. 

Case Presentation

We report a case of 10 years old male child [weight= 50kg, 
Height= 144 cm > 75th centile], presented with complain of in-
crease in penile length from 3 years of age, increase in body 
hair, Mustaches, beard, Increased height compared to peers 
and increase in body odour for last 2 years. He also had his-
tory of significant weight gain, increased appetite, and eating 
frequent meals (1.5x of total required calories) and developed 
edema for last 1 year that started from feet gradually became 
generalized and was associated with headache, abdominal dis-
tension and abdominal pain.

Apart from these symptoms, he had never history of vom-
iting, blurred vision, constipation, vertigo, dizziness, recurrent 
loose stools, behavioral changes or any altered state of mind. 

He was born of consanguineous parents with 6 other healthy 
siblings and Family history was unremarkable for precocious pu-
berty or any malignancy in any gender. 

He had mustaches, beard, cushingoid features, buffalo 
hump, Abdominal striae (Figure1a &1b), obesity more central, 
he was acidotic, oliguric, hypertensive [BP 140/90 > 95+12 cen-
tile], icteric, anemic, edematous, with Tanner stage P5P5T2, Bi-
lateral testes were palpable of 4cm size. On systemic examina-
tion there was hepatomegaly and shifting dullness was positive, 
other systems were intact.

His labs are summarized in table 01 and 02. That shows Pan-
cytopenia, Aki, Hypokalemia, hypocalcemia, deranged LFts. 
Imaging revealed left adrenal mass with altered echotexture of 
liver and multiple hypoechoic areas, which were confirmed on 
CT imaging are possibly metastatic lesions involving lungs also 
(Figure 2b,2c) and x-ray wrist revealed advanced bone age of 14 
years > Chronological age of 10 years (Figure 2a)

Extended hormonal investigations revealed low FSH, Low LH, 
low ACTH, High testosterone and cortisol levels as summarized 
in table 02. These reports with onset of pubertal signs were con-
cordant with peripheral precocious puberty 2⁰ to Adrenal tu-
mor that was slow growing from 3 years of age, presented with 
metastasis in liver and lungs. Furthermore, Low Hypothalamus 
- pituitary axis hormones were also 2⁰ to negative feedback by 
high cortisol and high testosterone secreted by adrenal tumor. 

Prepubertal testicular size excluded Testicular carcinoma 
and congenital adrenal hyperplasia was ruled out clinically 

with evidence of metastasis clinically. Unfortunately, Patient 
kept on palliative therapy due to extended multiple systemic 
involvement, Family counselled by oncology team that cure is 
not possible with any treatment modality due to dissemination. 
Regrettably, Patient’s condition worsened within 48 hours of 
hospitalization, he became anuric, developed severe respirato-
ry compromise and expired. He did not give time to proceed for 
biopsy to look for histopathology and discuss further possible 
treatment modalities.  

Figure 1: (a) Obese Male Child with secondary sexual charac-
ters (beard, mustaches) and Chubby Cheeks.
(1b) Abdominal distension with striae and androgenic hair pattern 
on abdomen. 

Figure 2: (a) All carpals and pisiform are ossified, growth plates 
of phalanges are fused, growth plates of distal radius and ulna are 
visualized. Bone age at 14 years > Chronological Age (10 years).
(2b) Left Adrenal (supra renal) Mass.
(2c) Left Adrenal mass and liver Mets.
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Table 1: Hematology & Biochemistry Reports.

Test Result  Follow up Unit Reference Range

Hemoglobin 4.7    10.2 gm/dL
Male: 13-18;  

Female: 11.5-16

WBC Count 7.6    6.7 10³/μL Adult: 4.0 - 11.0

Platelet Count 76    90 10³/μL 150 – 400

Bilirubin Total 0.7    1.1 mg/dL < 1

Bilirubin Direct 0.6    0.8 mg/dL N/A

Bilirubin Indirect 0.1    0.3 mg/dL N/A

SGPT (ALT) 733    655 U/L
Male: <45;  

Female: <35

Sodium 148    139 mEq/L 136-146

Potassium 1.4    2.9 mEq/L 3.5-5.1

Chloride 103   101 mEq/L 98-106

Blood Urea Nitrogen 33    40 mg/dL N/A

S. Creatinine 2.1    2.9 mg/dL 6-20

Alkaline Phosphatase 228    256 mg/dL
Female: 0.6-1.1;  

Male: 0.9-1.3

Table 2: Endocrine Work Up Reports.

Test Result Unit Normal Range

Serum T3 1.44 nmol/l 1.26 – 3.2

Serum T4 7.62 ug/dl 6.4- 13.3 

TSH 1.96 Iu /l 0.7 – 6.4 

Serum testosterone >1500 ng/dl 2-25 

Serum FSH <0.3 Miu /l 0.0 -5.0 

Serum LH <0.3 Miu /l 1.0 -3.5 

Serum Cortisol (early morning) 53.20 ug/dl 4.82 – 19.5 (6-10 am) 

Plasma ACTH 7.06 Pg /ml 1-46

17-OH Progesterone 73.36 nmol/l 0.27-1.99 

Serum B-HCG <0.2 Miu /ml 2-2.5

Discussion

Adrenocortical Tumors (ACTs) are extremely uncommon in 
children, comprising only about 0.2% of all pediatric tumors and 
approximately 6% of adrenal tumors [5]. Nearly 65% of these 
cases manifest in children younger than five years [3]. In our 
patient, clinical and biochemical evaluations pointed to excess 
cortisol production, androgen secretion and 17-hydroxyproges-
terone (17[OH]P) raising suspicion for Adrenocortical Carcino-
ma (ACC). The involvement of multiple steroidogenic pathways, 
as seen in this case, strongly suggests ACC.

Our patient also demonstrated significantly elevated cortisol 
and testosterone levels, with low Follicle-Stimulating Hormone 
(FSH), Luteinizing Hormone (LH), and Adrenocorticotropic Hor-
mone (ACTH). Imaging revealed a left adrenal mass, altered liver 
echotexture, and multiple hypoechoic areas, which were later 
confirmed on CT to be metastatic lesions. Additional pulmonary 
involvement further reinforced the likelihood of an aggressive 
malignancy. Although adrenocortical adenomas can have simi-
lar imaging findings, the extent of metastatic spread in this case 
strongly suggested ACC.

For localized ACC, surgical resection remains the gold stan-
dard for curative treatment, with complete tumor removal of-

fering the best prognosis. However, in this case, the extensive 
metastatic spread rendered curative treatment impossible. 
Advanced-stage ACC is associated with a poor prognosis, with 
survival rates as low as 10%. Chemotherapy is recommended 
for metastatic or recurrent disease. Further research and col-
laboration are required to develop standardized therapeutic 
protocols [1].

Given the rarity and complexity of pediatric ACTs, a multidis-
ciplinary approach is essential. Effective management requires 
coordination among radiologists, surgeons, oncologists, endo-
crinologists, pathologists, and geneticists to ensure comprehen-
sive care. Early diagnosis, genetic assessment, and individual-
ized treatment strategies remain critical in improving outcomes 
for children with ACTs. Future research should focus on refining 
treatment modalities and identifying novel therapeutic targets 
to enhance survival rates in this challenging malignancy.

Conclusion

Adrenocortical Carcinoma (ACC) should be considered in 
pediatric patients presenting with any of pubertal sign in-con-
cordant with normal pubertal signs onset that is testicular en-
largement, pubarche, adrenarche followed by increase in penile 
length (at last). 

A definitive diagnosis requires a combination of hormonal 
assessments, imaging studies, biopsy and genetic testing if re-
quired. Surgical resection could have been done in this patient 
if had presented before metastatic evidence as it remains the 
cornerstone of treatment and offers the best chance for cure in 
localized disease. 

A multidisciplinary approach involving endocrinologists, on-
cologists, geneticists, and surgeons is essential for optimizing 
patient outcomes.

Key Message: Family remained unaware that isolated in-
crease in penile length could be due cancerous condition, it 
was slow growing tumor that took 7 years to get metastasized 
in other organs. Family came very late for medical treatment; 
prognosis could not be made in favor of patient’s life. Aware-
ness of such medical disorders need to be addressed in Popula-
tion so early detection can save the life of children.
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