Supplementary tables
Supplementary table 1. Clinical characteristics of patients with Klinefelter syndrome combined with intracranial tumors by literature review
	Author
	Age
	Tumor Location
	Clinical manifestations

	Ellis[18]
	12
	Hypothalamus， frontal lobe
	Bilateral papilledema

	Arens 1998[16]
	15
	pineal region
	Epilepsy, diplopia, Parinud syndrome

	Hashimoto[15]
	19
	medulla oblongata 
	Sleep apnea, dysphagia

	Prall[14]
	12
	pineal region
	Papilledema, diplopia, Parinud syndrome

	Kaido[13]
	19
	left temporal lobe and hypothalamus
	 right hemiparesis

	Queipo[12]
	11
	diencephalon
	-

	Queipo[12]
	16
	Sellar region
	-

	Beisti[11]
	17
	hypothalamus
	headache and loss of left eye vision

	Oki[17]
	17
	pineal body, suprasellar region
	thirst, polyuria, muscle weakness, right hemiparesis and unconsciousness

	Patient 1
	19
	pineal body
	thirst, polyuria, drowsiness



Supplementary table 2. Clinical characteristics of patients with Klinefelter syndrome combined with hypogonadotropic hypogonadism.
	Author
	Age (years)
	Karyotype
	Anosmia 
	Cryptorchidism
	Other clinical manifestations
	Family history 
	Physical examination 
	MRI
	Genetic variants

	Hazard 1986[19] 
	25
	47, XXY 
	Y
	Y
	Cleft palate 
	N
	Testes 1.5/0ml, micropenis, B1P2
	NA
	NA

	Cherian 2015[20] 
	31
	47, XXY 
	N
	N
	N
	NA
	firm testes 2/2ml, gynaecomastia
	N (sella region)
	NA

	Carter 1977[24]
	70
	47, XXY 
	NA
	NA
	NA
	N
	Soft testes 1/1ml, gynaecomastia
	NA
	NA

	Advani 1991[22]: Patient 1
	28 
	47, XXY 
	NA
	NA
	NA
	NA
	Soft testes 3/4mL
	NA 
	NA 

	Advani 1991[22]: Patient 2
	45
	47, XXY 
	N
	NA 
	NA 
	NA
	NA 
	NA 
	NA 

	Wittenberg 1988 [23]
	16
	47, XXY
	N
	N
	High arched palate, large ears; psychomotor delay, behaviour problems, emotional lability, subnormal intelligence
	NA
	Firm testes 2/2ml, penile 4.5 cm, bilateral gynecomastia
	NA 
	NA 

	Smals 1977 [24]
	38
	47, XXY
	NA
	NA
	NA
	NA
	Firm testes 1/1ml, penile 3 cm, bilateral gynecomastia
	NA
	NA

	Sabbaghian 2011 [25]
	33
	47, X,i(Xq),Y 
	N
	NA
	N
	N
	Testes 3/4mL, no gynecomastia
	N (sella region)
	NA

	Shirai 1974 [26]
	74
	46, XY/ 47, XXY
	NA
	NA
	NA
	N
	Testes 1/1 mL, penile length 4.3 cm, no gynecomastia
	NA
	NA

	Rodríguez de Ledesma 1994[27]: Patient 1
	31
	47, XXY
	NA
	Y
	Intelligence quotient 70 
	NA
	One testis in scrotum,1ml, bilateral gynecomastia
	NA
	NA

	Rodríguez de Ledesma 1994[27]: Patient 2
	53
	47, XXY
	NA
	NA
	Intelligence quotient 64 
	NA
	Testes 1.5/1.5ml, bilateral gynecomastia
	NA
	NA

	Cangiano 2021[4]: Patient 1
	57
	47, XXY
	Y
	NA
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]hyposideremia, osteoporosis
	Y
	Testes smaller than 1 ml, incompletely developed penis, bilateral gynaecomastia
	N (sella region)
	N

	Cangiano 2021[4]: Patient 2
	17
	47, XXY/46，XY
	N
	N
	learning difficulty
	N
	Firm testes 8/6ml, no gynecomastia
	N (sella region)
	N

	Patient 1
	19
	47, XXY
	Y
	Y
	germinoma
	N
	Testes 3/3ml, gynecomastia
	Germinoma, bilateral olfactory dysplasia
	IGSF10

	Patient 2
	28
	46, XY/47, XXY
	Y
	N
	acute promyelocytic leukemia
	N
	Testes Nonpalpable, gynecomastia
	bilateral olfactory dysplasia
	NA

	Patient 3
	19
	46, XY/47, XXY
	Y
	N
	Low BMD
	N
	Testes 1/1ml, gynecomastia
	bilateral olfactory dysplasia
	N


Y yes, N no, NA not assessed

