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Abstract
Cases:	Testicular	adrenal	rest	tumor	(TART)	is	one	of	the	possible	causes	of	male	infer-
tility,	accompanied	by	congenital	adrenal	hyperplasia	 (CAH).	Here	are	reported	two	
cases	of	TARTs	that	were	referred	to	Kobe	City	Medical	Center	West	Hospital	for	the	
treatment	of	infertility	and	testicular	tumors.
Outcome:	In	one	case,	the	semen	analysis	was	improved	from	oligoasthenozoospermia	
to	normozoospermia	after	taking	oral	glucocorticoid	supplementation.	The	other	case	
of	original	azoospermia	showed	that	sperm	had	ejaculated	into	the	semen	after	taking	
oral	glucocorticoid	supplementation.
Conclusion:	Although	the	prevalence	of	TARTs	in	male	infertility	is	very	rare,	it	is	im-
portant	to	know	how	to	approach	this	disease,	considering	the	curable	pathology	of	
spermatogenesis	and	tumors	resembling	an	appearance	to	germ	cell	tumors.
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1  | INTRODUCTION

Congenital	 adrenal	hyperplasia	 (CAH)	 is	one	of	 the	most	 commonly	
found	autosomal	recessive	diseases	(~1:16	000	births).1	The	defective	
conversion	of	17-	hydroxyprogesterone	(17-	OHP)	to	11-	deoxycortisol,	
which	is	mediated	by	21-	hydroxylase,	accounts	for	>90%	of	the	cases	
of	CAH,2-4	 (Figure	1),	 resulting	 in	 increased	adrenocorticotropic	hor-
mone	(ACTH)	production	and	an	associated	hyperplasia	of	the	adrenal	
glands,	with	 the	 subsequent	 overproduction	 of	 adrenal	 androgens.5 
Recently,	CAH	has	been	included	in	newborn	screening	in	many	coun-
tries.	Therefore,	 the	number	of	patients	with	CAH,	but	without	any	
medication	history,	has	notably	decreased.	In	general,	the	chief	goal	of	
CAH	treatment	tends	to	be	the	adjustment	of	adrenal	disorders.

Here	are	reported	two	cases	of	testicular	adrenal	rest	tumor	(TART)	
in	patients	with	oligozoospermia	and	azoospermia.	 It	 is	quite	rare	to	
highlight	both	the	appearance	of	 testicular	 tumors	and	the	result	of	

a	semen	analysis	before	and	after	the	first	glucocorticoid	induction	at	
middle	age.

2  | CASE REPORTS

2.1 | Case 1

A	 41	year	 old	 man	 was	 referred	 to	 Kobe	 City	 Medical	 Center	
West	Hospital,	Kobe	City,	Japan,	because	of	2	years	of	infertility.	
At	 the	 physical	 examination,	 the	 patient’s	 physical	 constitution	
was	as	 follows	 (height:	1.58	m;	weight:	65	kg;	body	mass	 index:	
23.9	kg/m²).	Both	testes	had	become	atrophied	(9	mL)	(performed	
with	 a	 Prader	 orchidmeter)	 and	 pea-	sized	 indurations	were	 felt	
around	the	epididymal	head	 in	both	 testes.	A	scrotal	 	ultrasound	
examination	 confirmed	 the	 presence	 of	 bilateral	 heteroecho-
genic,	 hypovascularized	 masses	 near	 the	 testes	 (Figure	2A).	
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The	 semen	 analysis	 revealed	 oligoasthenozoospermia	 (volume:	
2.6	mL;	concentration:	7	×	106/mL;	motility:	14%).	The	hormonal	
examination	revealed	a	normal	hormonal	status	of	serum	follicle-	
stimulating	 hormone	 (FSH)	 of	 2.7	mIU/mL,	 luteinizing	 hormone	
(LH)	of	1.3	mIU/mL,	 testosterone	of	4.3	ng/mL,	and	estradiol	of	
13	pg/mL.	All	the	serum	markers	for	testicular	tumors,	 including	
human	 chorionic	 gonadotropin,	 alpha-	fetoprotein,	 and	 lactate	
dehydrogenase,	were	within	 the	 normal	 range.	 The	 pelvic	mag-
netic	 resonance	 imaging	 (MRI)	 scan	 showed	 irregular,	 margin,	
heterogeneous	low-	signal-	intensity	tumors	that	were	surrounded	
by	high-	signal	normal	testicular	tissue	 in	the	T2-	weighted	 image	
(Figure	3).	 An	 enhanced	 computed	 tomography	 (CT)	 scan	 re-
vealed	diffuse,	irregular	enlargement	of	both	adrenal	glands,	with	
no	finding	in	the	testes	(Figure	4A,B).	Bilateral	testicular	atrophy	
and	bilateral	enlargement	of	the	adrenal	glands	without	any	other	
metastases	 did	 not	 seem	 to	 be	 typical	 for	 malignant	 testicular	
tumors.	 At	 this	 point,	 adrenal	 gland	 disease	was	 suspected	 and	
an	endocrinologist	was	consulted	for	further	examination.	In	the	
endocrinological	examination,	both	the	serum	ACTH	and	17-	OHP	
levels	were	extremely	high	 (69.3	pg/mL	and	112	ng/mL,	respec-
tively).	 Genetic	 diagnosis	 by	 polymerase	 chain	 reaction	 (PCR)-	
direct	 sequencing	 confirmed	 the	 21-	hydroxylase	 deficiency	 due	
to	 CYP21A2	 gene	 mutation	 (I-	172N	mutation)	 and	 a	 low-	dose,	
oral	 glucocorticoid	of	0.5	mg/d	was	 started	under	 the	diagnosis	
of	CAH.

After	1	month	of	glucocorticoid	therapy	of	0.5	mg/d,	the	semen	
analysis	 revealed	 a	 significant	 change	 (concentration:	 34	×	106/mL;	

motility:	59%),	along	with	normalization	of	the	testicular	size	 (right:	
14	mL;	 left:	 16	mL).	The	 size	 reduction	 of	 the	TART	was	 identified	
by	 ultrasound	 (Figure	2B).	 The	 hormonal	 status	 had	 not	 changed	
significantly	from	the	pretreatment	status	(serum	FSH:	2.8	mIU/mL;	
LH:	1.6	mIU/mL;	testosterone:	3.2	ng/mL;	estradiol:	18	pg/mL).	After	
2	years	of	glucocorticoid	administration,	the	clinical	pregnancy	of	his	
wife	was	established	by	using	 in	vitro	fertilization	 (IVF),	 resulting	 in	
the	delivery	of	a	female	offspring	(3650	g)	who	was	confirmed	as	neg-
ative	for	CAH	by	serum	17-	OHP	and	21-	deoxycortisol	measurement.

2.2 | Case 2

A	41	year	old	man	was	followed	at	the	 local	clinic	for	polycythemia	
(hemoglobin	[Hb]:	18.0	g/dL;	red	blood	count:	627	×	104;	hematocrit:	
53.1%)	and	hypertension.	An	abdominal	CT	scan	for	the	examination	
of	these	conditions	revealed	the	enlargement	of	the	bilateral	adrenal	
glands	(Figure	5).	The	patient	was	referred	to	endocrinologists	in	the	
hospital	for	further	investigation.

The	 patient	 was	 seen	 to	 have	 obesity	 (height:	 165	cm;	 weight:	
79	kg;	Body	Mass	Index:	29.0	kg/m²).	The	laboratory	tests	revealed	an	
extremely	high	level	of	ACTH	(316.4	pg/mL)	and	a	relatively	low	level	
of	cortisol	(6.8	μg/dL).	Although	the	patient	did	not	have	any	family	his-
tory	of	CAH,	the	CT	findings	regarding	the	adrenal	glands,	unbalanced	
pituitary–adrenal	hormones,	and	high	level	of	serum	17-	OHP	(62.7	ng/
mL)	indicated	the	possibility	of	CAH.	The	difference	from	case	1	is	that	
the	first	examination	was	made	by	endocrinologists,	not	urologists.	The	
differential	diagnosis	was	made	before	a	 testicular	 	examination.	The	
abnormality	 in	 the	pituitary–gonadal	hormonal	status	 (FSH:	<0.1	IU/
mL;	 LH:	 <0.1	IU/mL;	 testosterone:	 10.9	ng/mL;	 estradiol:	 29	pg/mL)	
indicated	the	excessive	secretion	of	adrenal	androgens.	Bilateral	tes-
ticular	 tumors	were	 identified	 in	 a	 scrotal	ultrasound	echo	 scan	and	
then	 a	 urological	 consultation	 and	 several	 additional	 examinations	
were	offered	 in	order	 to	 rule	out	a	germ	cell	 tumor.	At	 the	physical	
examination,	both	testes	had	become	slightly	atrophied	(right:	14	mL;	
left:	12	mL)	(performed	with	a	Prader	orchidmeter)	and	no	induration	
was	palpated.	All	the	serum	markers	for	testicular	tumors	were	within	
the	normal	range	and	the	testicular	MRI	showed	the	same	sign	as	case	
1	(Figure	6A).	The	semen	analysis	showed	azoospermia.	A	genetic	di-
agnosis	by	PCR-	direct	sequencing	proved	CAH	due	to	21-	hydroxylase	
deficiency	due	to	CYP21A2	gene	mutation.

After	 6	months	 of	 low-	dose,	 daily	 oral	 glucocorticoid	 ther-
apy	 (0.5	mg/d),	 the	 serum	 FSH,	 LH,	 testosterone,	 and	 estradiol	

F IGURE  1 Simplified	scheme	of	adrenal	steroidogenesis.	In	most	
patients	with	congenital	adrenal	hyperplasia,	the	defective	conversion	
of	17α-	hydroxy(OH)progesterone	to	11-	deoxycortisol	leads	to	
impaired	cortisol	production.	DHEA,	dehydroepiandrosterone

F IGURE  2 A,	Testicular	ultrasound	
examination	on	the	patient’s	first	
visit	confirmed	the	presence	of	a	
heteroechogenic,	hypervascularized	mosaic	
area	of	1.5	cm×1.5	cm	at	the	projection	of	
the	testis	network.	B,	The	testicular	tumor	
had	become	almost	undetectable	after	
1	month	of	glucocorticoid	therapy

(A) (B)
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levels	 returned	 to	 normal	 levels	 (9.2	IU/mL,	 1.8	IU/mL,	 0.8	ng/mL,	
and	 <10	pg/mL,	 respectively).	The	 polycythemia	 also	 improved	 to	 a	
Hb	level	of	15.2	g/dL.	Sperm	emerged	(concentration:	3.4	×	106/mL;	
motility:	26%),	along	with	a	size	reduction	in	the	adrenal	hyperplasia	
and	TART	(Figure	6B).

3  | DISCUSSION

The	 testicular	 adrenal	 rest	 tumor	 is	 characterized	 by	 a	 serpiginous	
tumor	 in	 a	 focal	 area.	Adrenals	 and	 gonads	 derive	 from	 a	 common	
adrenogonadal	 primordium	 during	 development.	 It	 is	 believed	 that	
remnants	of	the	adrenogonadal	primordium	can	persist	and	proliferate	
to	TARTs,	with	the	preservation	of	adrenal-	like,	hormone-	producing	
properties.5	The	reported	prevalence	of	TARTs	in	patients	with	CAH	
ranges	from	27%	to	47%.1

In	cases	in	which	bilateral	mosaic	enlarged	serpiginous	lesions	in	
the	testicular	parenchyma	are	found	in	the	scrotal	ultrasound	exam-
ination,	an	additional	abdominal	echo	scan	around	the	adrenal	glands	

and	serum	markers	for	testicular	tumors	would	be	helpful	to	rule	out	a	
germ	cell	tumor	in	the	clinic.

It	 is	 also	 reasonable	 to	 add	 a	 testicular	 MRI	 scan	 in	 the	 uro-
logic	 department	 in	 general	 hospitals.	 On	 the	 T1-	weighted	 images,	
TARTs	 are	usually	 isointense,	while	 they	 are	usually	hypointense	on	
the	 	T2-	weighted	 images.6	 Contrast-	enhanced,	 T1-	weighted	 images	
demonstrate	testicular	nodules	in	a	focal	area	with	diffuse	enhance-
ment.7	Other	previous	reports	also	showed	the	same	ultrasound	and	
MRI	features	of	TARTs	as	in	cases	1	and	2.8,9

The	prevalence	of	oligospermia	in	patients	with	a	TART	was	66%,	
reported	in	the	largest	series	with	219	male	participants.10	Congenital	
adrenal	hyperplasia	causes	male	infertility	by	several	different	mech-
anisms,	 regardless	 of	 the	 presence	 or	 absence	 of	 a	 TART.	 The	 first	
mechanism	 is	 due	 to	 the	 abnormal	 hormonal	 status	 due	 to	 CAH.	
Hypogonadotropism	is	caused	by	both	elevated	adrenal	androgens	and	
estrogens	 aromatized	 from	 androgens	 and	 leads	 to	 impaired	 Leydig	
cell	functions.11	The	second	mechanism	is	mechanical	obstruction	that	
is	caused	by	a	TART,	which	often	appears	in	the	testes	and	therefore	
it	can	cause	mechanical	obstruction	of	the	seminiferous	tubules	in	the	
testes	or	epididymis.	The	third	mechanism	is	due	to	the	disturbance	

F IGURE  3 Magnetic	resonance	imaging-	realized	T2-	weighted,	
low-	sign,	bilateral,	solid	enlarged	serpiginous	lesions	in	the	testicular	
parenchyma

F IGURE  4 Enhanced	computed	
tomography	scan	revealed	diffuse,	irregular	
enlargement	of	both	adrenal	glands	(A),	
with	no	findings	in	the	testes	(B)

(A) (B)

F IGURE  5 Computed	tomography	scan	revealed	diffuse,	irregular	
enlargement	of	both	adrenal	glands	(red	circles)	and	a	myelolipoma	
close	to	the	left	adrenal	gland	(yellow	arrow),	which	was	removed	by	
laparoscopic	operation	afterwards
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of	the	local	hormonal	status.	Thus,	TARTs	can	inhibit	spermatogenesis	
by	local	steroid	production,	resulting	in	impaired	function	of	testicular	
androgen.5,11

When	applying	these	mechanisms	to	the	current	cases,	in	case	1,	
normal	 levels	of	 LH,	FSH,	 and	 testosterone	and	partially	disordered	
spermatogenesis	 support	 the	 hypothesis	 that	 local	 steroid	 produc-
tion	by	the	TART	was	the	main	cause	of	oligozoospermia.	 In	case	2,	
hypogonadotropic–hypergonadism	 and	 completely	 disordered	 sper-
matogenesis	 indicate	 that	 hypothalamus–pituitary	 gonadal	 (HPG)	
	dysfunction	was	the	main	cause	of	azoospermia.

The	 main	 difference	 in	 the	 treatment	 strategy	 of	 patients	 with	
CAH	to	the	other	male	patients	with	infertility	 is	the	use	of	cortico-
steroids.	Corticosteroid	therapy,	used	to	adjust	the	HPG	axis	and	con-
sequent	shrinkage	of	the	TART,	should	be	tried	first	in	order	to	avoid	
irreversible	damage	to	the	testes.	In	the	literature,	~40%	of	patients	
with	CAH	had	spontaneous	fertility	after	corticosteroid	therapy,	hav-
ing	required	no	alteration	in	their	routine	treatment	and	experiencing	
no	delay	in	conception.12	If	hypogonadotropism	still	persists	after	the	
normalization	of	the	ACTH	and	17-	OHP	levels,	treatment	with	human	
chorionic	 gonadotropin	 and	 FSH	 should	 be	 considered	 in	 order	 to	
	recover	spermatogenesis.

The	goal	of	corticosteroid	therapy	is	not	only	in	reducing	the	size	
of	the	TART,	but	also	in	optimizing	the	control	of	excess	hormones,	
replacing	 deficient	 hormones,	 and	 avoiding	 potential	 Cushingoid	
side-	effects.13	 It	seems	that	corticosteroid	therapy	should	be	kept	
going	for	as	long	as	possible,	regardless	of	the	change	in	the	size	of	
the	TART.	The	suppression	of	excess	ACTH	secretion	by	corticoste-
roid	treatment	 is	not	always	successful	 in	reducing	the	size	of	the	
TART.	Usually,	75%	of	these	lesions	regress	after	sufficient	steroid	
therapy.14	 In	 the	 case	 of	 no	 possible	 reason	 for	 infertility,	 except	
for	seminiferous	tubal	obstruction,	an	operation	for	the	removal	of	
the	TART	is	a	reasonable	option.15	Corticosteroid	therapy	itself	can	
induce	 HPG	 dysfunction,	 especially	 if	 patients	 are	 overdosed.1,11 
When	 all	 the	 treatments	 fail	 to	 recover	 spermatogenesis,	 testicu-
lar	 sperm	 retrieval	 for	 IVF/intracytoplasmic	 sperm	 injection	 (ICSI)	
may	be	proposed	for	the	goal	of	conception.	One	study	reported	a	
new	treatment	approach	for	sperm	retrieval.	Two	azoospermic	men	
with	CAH,	orchialgia,	and	bilateral	TARTs,	who	failed	to	respond	to	

corticosteroid	 therapy,	had	adequate	sperm	retrieved	 for	 IVF/ICSI	
simultaneously	with	a	TART	resection.	One	man	proceeded	with	the	
use	 of	 his	 sperm	 for	 IVF/ICSI	 and	 his	wife	 achieved	 a	 successful	
pregnancy,	 resulting	 in	 a	 live	 birth.	The	 other	man	 had	 his	 sperm	
cryopreserved	for	future	use.	Both	men	had	a	complete	resolution	
of	orchialgia	from	the	TART.1

In	conclusion,	 the	pathophysiology	and	background	vary	 in	each	
patient	with	CAH.	The	best	treatment	option	for	each	patient	should	
be	adopted.
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