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ABSTRACT

املصابني  األطفال  عند   )TART( اخلصية ورم  انتشار  مدى  لتحديد  األهداف: 
بتضخم الغدة الكظرية اخللقي )CAH( وتقييم دور الهرمونات كعامل مساهم 
مضاعفات  أحد  وهو  حميد  ورم  )TART(هو  اخلصية  ورم  الورم،  هذا  لظهور 
املصابني  البالغني  الذكور  عادة  يظهر   ،)CAH( اخللقي  الكظرية  الغدة  تضخم 
)CAH( حيث بلغ انتشاره %40 في املتوسط، وقد يصل الى %94 كما أثبتت 
الدراسات، املعلومات املثبتة عن مدى انتشاره عند اليافعني واألطفال البالغني من 

العمر أكثر من أربعة أعوام غير كافية.  

املنهجية: تضمنت هذه الدراسة الوصفية 21 طفال ويافعا مصابني بتضخم الغدة 
الكظرية اخللقي )CAH( )17 من النوع املهدر لألمالح، 4 من النوع الغير مهدر 
لألمالح(، وتتراوح أعمارهم بني 20-4 عاما، خضعوا للفحص املبدئي باستخدام 
 ،)TART( جهاز املوجات فوق الصوتية للخصية ليكشف عن وجود ورم اخلصية
جامعة  مستشفى  في   2020 ديسمبر  إلى   2012 أكتوبر  بني  املتراوحة  الفترة  في 
امللك عبد العزيز، جدة، اململكة العربية السعودية، ومت قياس مستوى الهرمونات 
لديهم  الدم  في   ACTH، Testosterone، DHEA-S ،17-OHP، LH

أيضًا. 

النتائج: مت العثور على ورم اخلصية )TART( لدى 6 أشخاص مصابني بتضخم 
أصغر  بلغ  عاما.   12.5 أعمارهم  متوسط  بلغ   ،)CAH( اخللقي الكظرية  الغدة 
املصابني بهذا الورم من العمر 8 أعوام. لم يوجد بني كل األطفال واليافعني املصابني 
بهذا الورم أية أعراض ظاهرة أو كتل محسوسة وقت تشخيص الورم، وجد الورم 
في كلتا اخلصيتني في خمسة أشخاص ووجد في خصية واحدة في شخص واحد، 
وجدت نسبة الهرمونات في غير حدها الطبيعي لديهم جميعا باإلضافة إلى تقدم 

العمر العظمي لدى 4 من املصابني. 

الهرمونات،  انتظام  بعدم  مرتبط   )TART( اخلصية  ورم  أن  تبني  قد  اخلالصة: 
لألطفال  للخصية  الصوتية  فوق  املوجات  باستخدام  السنوي  املبدئي  الفحص 
املصابني بتضخم الغدة الكظرية اخللقي )CAH(، ذو أهمية للكشف عن وجود 

الورم حتى عند انعدام وجود كتلة أو ظهور أية أعراض.

Objectives: To identify testicular adrenal rest tumors 
(TARTs) prevalence among children with congenital 
adrenal hyperplasia (CAH) and to assess hormonal 
control role as a contributing factor for TART 
development. Testicular adrenal rest tumors are benign 
tumors complicating CAH. It affects adult males with 
CAH commonly, with a reported prevalence of 40% 
on average, and up to 94%. There is insufficient data 
regarding their prevalence in children aged above 4 
years and adolescents.

Original Article

Methods: This descriptive study included 21 
children and adolescents with CAH (17 salt wasting 
type, 4 non salt wasting type) aged 4-20 years who 
were screened for TARTs by routine testicular 
ultrasonography from October 2012 to December 
2020 at King Abdulaziz University Hospital, Jeddah, 
Kingdom of Saudi Arabia. Serum adrenocorticotropic 
hormone, 17-hydroxy progesterone, testosterone, 
dehydroepiandrosterone, and luteinizing hormone 
levels were measured.

Results: Testicular adrenal rest tumors were detected 
in 6 (28%) patients (median age: 12.5 years). The 
youngest affected child was 8 years old. All patients 
with TARTs were asymptomatic with impalpable 
testicular masses at the time of detection. Bilateral 
involvement was observed in 5 patients, while one 
patient had unilateral involvement. All patients with 
TARTs had poor hormonal control, and 4 patients 
had advanced bone age.

Conclusion: Testicular adrenal rest tumors 
development has been shown to correlate with 
poor hormonal control. Annual screening of young 
children with CAH for TART development is crucial, 
even for asymptomatic or with impalpable testicular 
masses. 

Keywords: testicular adrenal rest tumors, congenital 
adrenal hyperplasia, children, prevalence, hormonal 
control.
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Congenital adrenal hyperplasia (CAH) is a group of 
autosomal recessive disorders affecting the adrenal 

gland, characterized by a genetic mutation involved in 
steroidogenic enzyme production. Congenital adrenal 
hyperplasia is observed in early childhood with an 
incidence ranging from 5000 to 15,000, its prevalence 
in the Kingdom of Saudi Arabia (KSA) is not known so 
far; however, an estimated incidence between 4000 and 
3500 has been reported.1,2

Patients with CAH including young children are at 
risk of developing testicular adrenal rest tumor (TART) 
as a common complication. Where many reports 
diagnosed TARTs in children with CAH as young as 
4-7.5 years.3-7 Testicular adrenal rest tumor was not 
detected in infants and toddlers; however, a single study 
reported the youngest affected patient at the age of 1.8 
years.8,9 The prevalence of TART in adult patients with 
CAH is up to 94%.10

Testicular adrenal rest tumor is a benign tumor 
originating from adrenal cells within the testicles; 
at 8 weeks of gestation, these cells migrate from the 
urogenital ridge along with the gonadal cells to the 
testicle. The exact mechanism underlying tumor growth 
and development is still not well understood.

Testicular adrenal rest tumor affects the testes 
bilaterally in more than 80% of cases. Most children 
are asymptomatic with no palpable mass, and the 
mass is considered palpable when it reaches ≥2cm 
in size due to its presence in the rete testes near 
the mediastinum.11 Subsequently, early ultrasound 
screening is recommended every 1-2 years.3,6

This study aimed to identify the prevalence of 
TARTs in children with CAH who were living in KSA, 
and to assess poor hormonal control and medication 
adherence as contributing factors for TART occurrence.

Methods. This retrospective study included 21 male 
children and adolescents with all types of CAH (17 
salt wasting type, 4 non salt wasting type) aged from 
4-20 years. They were followed in the endocrinology 
outpatient clinic from October 2012 to December 
2020 at King Abdulaziz University Hospital (KAUH), 
Jeddah, KSA. Exclusion criteria included male patients 
with CAH below the age of 4 years or older than 20 
years, and those who were lost to follow-up or with 
insufficient data in their medical records.

All patients with CAH were diagnosed based 
on clinical and laboratory manifestations. Clinical 
examinations were performed on all patients with 
TARTs to detect the presence of any palpable testicular 
masses by an experienced endocrinologist. Moreover, 
assessment of hyperandrogenism, characterized by 
excessive hair growth on the body or face, scalp 
baldness, inflamed skin with acne, and increased body 
pigmentation, was performed.

Anthropometric measurements. The height and 
weight of all patients were measured in centimeters and 
kilograms, in the outpatient clinic screening unit. Body 
mass index (BMI) was calculated using the quetelet’s 
index: body weight in kilograms divided by height in 
meters squared.12

Evaluation of testicular volume and Tanner staging. 
Patients with TART were evaluated for testicular 
volume using an orchidometer, and penile lengths 
were measured in centimeters and plotted on a penile 
growth chart, while pubertal assessments using Tanner 
staging were conducted to evaluate the presence of 
external sexual characteristics, including genital size and 
distribution of pubic hair, in the following 5 stages:

Stage I: testes size <4 ml in volume and <2.5cm 
in longest diameter, thinning of the scrotum, and no 
pubic hair. Stage II: testes size of 4-8mL in volume 
and 2.5-3.3cm in longest diameter, scrotal skin redness 
and change in texture, and few straight, light in color 
and without curls pubic hairs, around the penis. Stage 
III: enlargement of the penis with further growth of 
the testes (9-12mL in volume and 3.4-4cm in longest 
diameter), and darker and curlier pubic hair mostly 
located at the penis root. Stage IV: an increase in penis 
size, further growth of the testes (15-20mL in volume 
and 4.1-4.5cm in longest diameter), increase in shoulder 
breadth, darkening of the scrotal skin, and darker, 
curlier, and denser pubic hair reaching the inner thighs. 
Stage V: adult genitalia, testes size >20mL in volume 
and >4.5cm in longest diameter, pubic hair extending 
to the umbilicus.13-15

Radiological evidence. All patients with CAH above 
the age of 4 years underwent testicular ultrasound 
screening by a pediatric radiologist using the L12-5 
linear transducer (Philip Epiq 7G Ultrasound machine 
with Doppler). Electronic reports of the sonographic 
data described the tumor size, site, borders, echogenicity, 
and vascularity. Annual sonographic follow-up 
examinations were performed on all children with CAH 
to diagnose new patients for the presence of TARTs and 
monitor those with an existing tumor for the mass size 
in correspondence to treatment.

Bone age was assessed using a radiograph of the 
non-dominant hand and wrist for patients with CAH, 
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TARTs, and subsequently correlated with age using the 
Greulich and Pyle atlas.16

Staging of TART. Very small lesions consisting 
of adrenal rest cells within rete testis found in stage 
one cannot be detected by scrotal ultrasound, while 
in stage 2, the proliferation of these cells occurs with 
possible detection by ultrasound. In stage 3, they 
infiltrate and compress the parenchyma, obstructing the 
seminephrous tubules along with a hormonal disturbance 
affecting the gonads. In stage 4, they increased in 
number and size with lymphocytic infiltration and 
fibrosis, eventually resulting in progressive obstruction 
and chronic destruction to the testicular tissue leading 
to irreversible damage in stage 5.11

Hormonal assays. Data of all patients with TARTs 
was collected retrospectively. Hormonal assays were 
conducted every 3-6 months during follow up. 
Adrenocorticotropic hormone (ACTH) levels were 
analyzed with electrochemiluminescence immunoassay 
(ECLIA) using a Cobas Elecsys 2010 (Cobas Elecsys 
2010, Roche, Mannheim, Germany), 17-hydroxy 
progesterone (17-OHP) level was determined 
using an enzyme immunoassay, while testosterone, 
dehydroepiandrosterone (DHEA-S), and luteinizing 
hormone (LH) levels were measured with a Metallica 
IM analyzer using direct chemiluminescent (SIEMENS 
Healthineers). Data was collected from the electronic 
medical records, and hormone levels were interpreted 
according to the patient’s age as follows: age dependent 
normal reference ranges of hormones in males based on 
local center reference in KAUH, Jeddah, KSA, laboratory: 
ACTH in pmol/L: 1 week to 9 years: 1.1-10.12; 10 
to 18 years; 1.32-12.1, 19 years or older; 1.54-15.18. 
17-OHP in ng/mL: 5-9 years: ≤0.9; 10 to 13 years: 
≤1.69; 14-17 years: 0.16-2.83. Dehydroepiandrosterone 
sulfate (DHEAS) in umol/L: 4-6 years: ≤0.729; 7-9 
years: ≤2.457; 10-13 years: ≤3.726; 14-17 years: 
1.026-9.218. Total serum testosterone in nmol/L: 1-5.9 
years: ≤0.17; 6-7.9 years: ≤0.85; 8-10.9 years: ≤1.43; 
11-11.9 years: ≤8.84; 12-13.9 years: ≤14.28; 14-17.9 
years: ≤34.67; 18 years or more: 8.5-37.4. LH in IU/L: 
3-7 years: <0.26; 8-9 years: <0.46; 10-11 years: <3.13; 
12-14 years: 0.23-4.41; 15-17 years: 0.29-4.77.

Management of children with CAH. In this study, 
all patients with CAH were prescribed hydrocortisone 
(12-18.7 mg/m²/day divided into 3 doses), while 
fludrocortisone (0.05-0.2mg/day) was added for 
patients with CAH salt losing type.

Routine follow-up of patients with CAH was 
carried out every 3-months with clinical, laboratory, 
and radiological evaluations with hydrocortisone dose 
adjustment according to their evaluations.

In patients who developed TARTs (stages 1, 2 and 
3) due to poor hormonal control, hydrocortisone doses 
were increased up to 20 mg/m²/day or substituted 
with the equivalent dexamethasone doses to shrink or 
suppresses further tumor growth. In contrast, those 
who developed stages 4 and 5 TARTs were referred for 
surgical evaluations.

Ethical consideration. The institutional review board 
of King Abdulaziz University Hospital provided ethical 
approval prior to study implementation. Informed 
consent was obtained from all participants (from either 
the patients or their parents). The confidentiality of 
patient data was maintained according to the Declaration 
of Helsinki. Reviewing related articles was conducted 
using Google Scholar and PubMed databases.

Statistical analysis. Data was entered and statistically 
analyzed using the Statistical Package for  Social Sciences 
(SPSS) software version 20.0 (IBM Corp, Armonk, NY, 
USA).17 Regression analysis was performed to assess 
any correlation between hormonal control and TART 
development in patients with CAH, and confidence 
intervals (CIs) and p-values were calculated. A p-value 
of <0.05 was considered significant.

Shapiro wilk test was used to evaluate the normal 
distribution of continuous data, which were presented 
as mean and standard deviation or median and 
interquartile range according to data distribution. In 
contrast, qualitative variables are expressed as frequency 
and percentage. Student t-test and Mann-Whitney test 
were used to compare continuous variables between the 
2 study groups according to data distribution. Multiple 
logistic regression was performed to study independent 
factors affecting TART development.

Results. Twenty-one male children diagnosed 
with CAH between the age of 4-20 years, (median 
age: 11 years) were screened routinely with scrotal 
ultrasonography. 

Testicular adrenal rest tumors were detected in 6 
patients (28%) at the age of 8-20 years either at the 
initial screening or during the annual follow-up. The 
median age of TART detection was 12.5 years. The 
youngest patient diagnosed with TARTs was 8 years old. 
Four patients with TARTs were ≤15 years at the time of 
diagnosis (67%), while only 2 patients were above the 
age of 15 years.

Only one patient was found to have a palpable 
nodular testicular mass during clinical examinations. 
The BMI of patients with TARTs ranged from 
20-32 kg/m2 (median: 25 kg/m2). Further details of 
the patient’s clinical characteristics are summarized in 
Table 1.
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Tanner staging and testicular volume. Three patients 
with TARTs had Tanner staging between IV-V. Five 
males had penile length measurements higher than 
the upper limits for their age when plotted on penile 
growth charts, and the measurement was within the 
normal limit in one male, indicating poor control of 
hyperandrogenic hormones. Tanner staging, testicular 
volume, and penile length measurements of patients 
with TARTs are summarized in Table 1.

Radiological investigations. All children with CAH 
above the age of 4 years were screened with testicular 
ultrasonography to detect the presence of TARTs.

Features of TARTs in ultrasonography consisted 
mostly of multiple ill-defined bilateral masses and 
hypoechoic and highly vascular lesions near the 
mediastinum with sizes ranging from 0.2-3 cm in its 
largest diameter (mean: 0.718 cm; median: 0.4 cm; and 
mode: 0.4 cm).

Testicular adrenal rest tumor lesions were found to 
be bilateral in 5/6 patients (83%), highly vascular in 4/6 
patients (66%), hypoechoic in 5/6 patients (83%), near 

the mediastinum in 3/6 patients (50%), nodular and 
hyperechoic in 1/6 patient (16%), and have ill-defined 
borders in 2/6 patients (33%) (Figures 1 & 2).

The tumor size remained unchanged with no further 
growth in 3/6 (50%) patients with TARTs at the annual 
follow-up. Three patients required another ultrasound 
in the following year. No patients showed a regression 
in tumor size, and sonographic details of patients with 
TART summarized in Table 2.

Additional findings were detected accidentally 
on the ultrasound in the form of unilateral bright 
echogenic foci representing microlithiasis in 2 patients, 
one of whom was diagnosed with TARTs. Another 2 
patients with CAH had a unilateral or bilateral cyst at 
the head of the epididymis.

Four (80%) patients diagnosed with TARTs had 
advanced bone age with maximum bone advancement 
by 4.8 years. The other 2 (20%) patients had bone age 
corresponding to their chronological age.

Hormonal assays. All patients with CAH with 
TARTs were found to have high ACTH levels before 

Table 1 - Characteristic features of patients with testicular adrenal rest tumors (TARTs) including tanner staging, testicular volume, and penile length.

Patient 
number

Age at TART 
detection (years)

*Presence of signs 
and symptoms

Hyperpigmentation Palpable 
testicular mass

Tanner stage 
“testes”

Tanner stage 
“pubic hair”

Testicular 
volume (mm)

Penile length  
(cm)

1 16.6 yes Yes No IV V R:15 L:15 17
2 20 no No Yes, nodular V V R:20 L:25 17
3 10.8 no No No I I R:3 L:2.5 6
4 15.6 no Yes No IV IV R:20 L:20 9
5 9.4 no Yes No I II R:3 L:3 6
6 8.9 yes Yes No II/III III R: 8 L: 10 9

*presence of scalp alopecia, acne, or obesity

Figure 1 - Bilateral testicular involvement with hypoechoic TART in 
patient number one. 

Figure 2 - Hyperechoic testicular adrenal rest tumor (TART) on the 
right testes of patient number 2.  
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tumor detection (3 pubertal and 3 pre-pubertal), most 
likely due to poor adherence. After TART detection, 
greater adherence to medication was noticeable as all 
patients were more educated about the importance 
of adherence. Adrenocorticotropic hormone levels 
normalized in 5 affected patients, with only one patient 
at a pubertal age having a high ACTH level due to 
incomplete medication adherence. Other hormonal 
values are presented in Table 3.

Luteinizing hormone levels in patients with CAH 
with TART found to be high in 3 patients (50%); 2 of 
them were at pubertal age and one at pre-pubertal age.

Management. All patients with CAH with TARTs 
were on a glucocorticoid regimen of hydrocortisone 
(12-18.7 mg/m2/day divided into 3 doses) and for 
salt losing type fludrocortisone (0.1mg/day as a single 
dose) was added. In patient number 2, this regimen was 
substituted with an equivalent dose of dexamethasone 
to suppress tumor growth.

Statistical analysis. Backward multiple regression 
analysis to study factors affecting TART showed that 
ACTH was an independent factor affecting TART 
occurrence among patients with CAH (Adjusted 

OR=1.07, CI: [1.005-1.142], p<0.05). Further details 
regarding the comparison of age, BMI, hormonal levels 
including 17-OHP and DHEA between TART-positive 
and TART-negative are illustrated in Table 4. 

Discussion. In this study, the prevalence of TART 
in 21 CAH male patients between the age of 4-20 years 
was 28% and the youngest child was 8 years old. While 
TART is a known complication among adolescents and 
adults with CAH, with a reported prevalence 40% on 
average, and up to 94%.6,18 The prevalence in children 
has been described in various studies, with recent reports 
of a prevalence of 24%, with 2 cases under the age of 10 
years and no cases having a palpable testicular mass.19 
While a study reported a prevalence of 21% in male 
children with CAH and found that TART was detected 
more in the older boys, there was a similar prevalence of 
23.7% reported with a mean age of 15 years.5,20

Testicular adrenal rest tumors were diagnosed in 
children with CAH as young as 4-7.5 years, in this study 
the youngest affected patient was 8 years.3-7 Although, 
TART was not detected in neonates or toddlers, a single 
study reported the presence of TART in young children 

Table 3 - Hormonal assays of patients with congenital adrenal hyperplasia (CAH) with testicular adrenal rest tumor (TARTs).

Patient number ACTH (Pmol/L) 17-OHP
(ng/mL) 

DHEA-S
(umol/L)

Testosterone
(nmol/L)

LH
(mIU/L)

Prior After
1 170 96 1.8 0.84 34 5.68
2 28 1.11 2.7 0.889 10.5 17.4
3 117 9.79 0.43 0.19 0.87 0.2
4 80 1.96 5.9 14 20.51 4.5
5 77 1.43 3.4 0.12 0.3 1.2
6 105 10 21.7 0.31 0.91 2.01

ACTH: adrenocorticotropic hormone, 7-OHP: 17-hydroxy progesterone, DHEA-S: dehydroepiandrosterone, 
LH: luteinizing hormone

Table 2 - Radiological investigation including sonographic features of testicular ultrasound in patients with congenital adrenal hyperplasia with testicular 
adrenal rest tumors (TARTs), including bone age advancement.

Patient 
number

TART largest diameter on 
ultrasonography (cm) Bilateral Echogenicity Vascular Ill-defined 

border Site Bone age advancement 

R L
1 Largest: 0.4x0.4 yes Hypoechoic increased yes - -
2 3x1 1.5x1.3 yes Eccentric hyperechoic increased - - -
3 0.2x0.4 0.3x0.3 yes Hypoechoic Non-vascular yes - by 1.3 years
4 0.4x0.3 no (right) Hypoechoic increased - mediastinum by 4. 8 years
5 0.7x0.6 0.3x0.4 yes Hypoechoic increased - mediastinum by 3.4 years
6 Multiple small yes Hypoechoic increased - mediastinum by 2.10 years 

R: right, L: left
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Table 4 - Comparison between TART negative and positive cases as regard all parameter.

Parameters TART P-value** Sig
Negative Positive

Mean±SD Median IQR Mean±SD Median IQR*
Age 12.20±5.16 11.00 8.00 15.00 12.83±4.62 12.50 9.00 15.00 0.797 NS
BMI 19.78±6.14 18.10 15.20 23.20 25.55±4.55 25.40 21.30 27.70 0.054 NS
ACTH 18.73±26.00 9.00 2.20 21.10 96.17±47.41 92.50 77.00 117.00 0.001 HS
Testosterone 5.07±7.27 0.35 0.09 11.00 11.18±13.70 5.71 0.87 20.50 0.161 NS
DHEA-S 1.75±3.81 0.15 0.00 1.41 2.72±5.53 0.58 0.19 0.88 0.274 NS
17-OHP 6.72±9.01 2.80 0.44 14.80 5.99±7.91 3.05 1.80 5.90 0.697 NS
LH 4.36±10.37 0.20 0.00 4.50 5.17±6.34 3.26 1.20 5.68 0.114 NS
FSH 12.91±37.86 0.20 0.00 3.67 5.72±7.46 3.09 0.70 6.73 0.069 NS

TART: testicular adrenal rest tumor,  Sig: significance level, IQR: Interquartile range, BMI: body mass index, ACTH: adrenocorticotropic hormone, 
DHEA-S: dehydroepiandrosterone, 17-OHP: 17-hydroxy progesterone, LH: luteinizing hormone, 

FSH: follicle stimulating hormone

with CAH as the youngest affected patient was 1.8 year 
old.9,21

It was suggested that TART prevalence increases 
with age, as the nature of the disease would require time 
to develop.22 In a 6-year follow-up study of patients 
with CAH aged 3-23 years, the prevalence of TARTs 
increased from 41% to 66% in those patients during 
the follow up, with 16 times greater chance of TART 
development due to poor control mostly at pubertal 
age.23 Diagnosing TART more frequently at pubertal age 
in patients with CAH could be attributed to the rising 
LH levels at puberty. Additionally, the presence of LH 
receptors in the testicular tumor tissue suggested that 
LH may have additional stimulating effects on tumor 
growth.24 This study detected TART in 3 pubertal and 
3 pre-pubertal patients with CAH.

Congenital adrenal hyperplasia is a disease inherited 
in autosomal recessive fashion caused by a genetic 
mutation, commonly in the CYP21A2 gene, leading 
to deficiency in enzymes particularly 21-hydroxylase 
enzyme where it was involved in more than 90%.25 The 
deficiency or complete absence of those enzyme lead 
to inadequate cortisol secretion, where the negative 
feedback to the hypothalamus-pituitary axis is lost. 
Subsequently, the pituitary gland secretes a high level 
of ACTH, resulting in hyperplasia of the adrenal 
gland and increased secretion of adrenal androgens. 
Chronically high levels of ACTH have been shown to 
effect on patients with CAH and may play a role in 
TART development. Additionally, excess androgens 
cause bone age advancement. In previous reports, 
advanced bone age was detected in 66-100% of patients 
with TARTs.8,26 This study demonstrated the presence 
of advanced bone age in 4 patients with TARTs.

Adrenocorticotropic hormone may play an 
important role in tumor growth as ACTH receptors 
were observed in testicular tumor tissues, and ACTH 
suppression has been shown to maintain or even reduce 
the tumor size.27-29 On the contrary, patients with 
TARTs with good hormonal control showed unchanged 
or even increased tumor size, indicating possible roles 
of other factors in TART development.30 Three patients 
with TART in this study had unchanged in the tumor 
size during ultrasonography follow up.

Children diagnosed with TARTs commonly had 
impalpable mass during the physical examination as the 
lesions were located in the rete testes and only palpable 
when >2 cm in size. This is likely due to the smaller 
tumor size in children, which has been reported to 
range between 2-8mm.19 This study found a palpable 
nodular testicular mass in only one patient, with the 
largest diameter measuring 3 cm on ultrasonography. 
The other 5 patients had no palpable masses, and they 
were only detected by ultrasound (range: 0.2-0.7 cm in 
diameter; median size: 0.4 cm).

Ultrasonography is a safe, inexpensive, and fast 
modality for TART detection. It detects lesions as 
small as 2 mm. However, very small lesions observed 
in stage one cannot be detected by ultrasound, and 
in stage 2 they appear as hypoechoic lesions. Hyper-
echogenic lesions represent fibrosis of the mass starting 
in stage 3.11 Testicular adrenal rest tumor sonographic 
features mostly consisted of bilateral lesions near the 
mediastinum that are hypoechoic with copious blood 
supply.26

In this study, ultrasonographic screening was 
conducted for all patients with CAH above the age of 
4 years, as recommended in previous studies, to screen 
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children with CAH for TARTs.8 Testicular adrenal 
rest tumor was detected in 6 patients with findings 
of ill-defined borders in 2 patients, high vascularity 
in 4 patients, hypo-echoic lesions in 5 patients, and a 
hyperechoic mass in one patient. The TART was located 
near the mediastinum in 3 patients.

The presence of bilateral testicular involvement is 
indicative of TARTs in patients with CAH, as TART 
has been reported as a bilateral disease in most studies 
(80%).8 Although, some studies reported bilateral 
involvement in only 14% of patients with CAH.31 
Testicular adrenal rest tumor was observed to have 
bilateral involvement in 5 patients (83%) in this 
study. Interestingly, additional findings were detected 
during testicular ultrasonography screening. In 
patients with CAH with TARTs, ultrasound detected 
the presence of microlithiasis in 28% of patients.32 
Similarly, microlithiasis was observed in patients with 
CAH without TARTs.33 In this study, microlithiasis 
was observed in 2 patients with CAH, one of whom 
was diagnosed with TART. Moreover, 2 patients with 
CAH were found to have epididymal head cysts. The 
chronic tumor had an unwanted effect on the testicular 
parenchyma, with inflammation, fibrosis, and a large 
tumor obstructing the seminiferous tubules adversely 
affecting gonadal function and fertility.11 Treatment of 
TARTs consists mainly of incremental glucocorticoid 
dosage adjustments to shrink or maintain tumor size, 
while others reported an increase in tumor size while 
on treatment.28-30 Prescribing an equivalent dose of 
dexamethasone has shown some benefits, TARTs 
are known to have benign features; however, surgical 
resection may be required to preserve testicular 
function or fertility and for Stage 4 or 5 lesions or 
large painful discomforting lesions that are refractory 
to medical therapy.33 In this study, glucocorticoid were 
administered to all patients with CAH. Patients with 
TARTs that did not respond to the usual dose were 
prescribed a higher dose or had the dose substituted 
with an equivalent dexamethasone dose.

Study limitations. It was difficult to compensate 
for the missing data of some non-eligible patients with 
CAH, whom travelled abroad permanently as they were 
not reachable.

In conclusion, the importance of TART screening 
in children with CAH has been increasing worldwide. 
Most detected cases were found to have impalpable 
masses with poor hormonal control. Annual screening 
of children with CAH using testicular ultrasonography 
for early detection and management is highly 
recommended.
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