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CLINICAL VIGNETTE

Hypogonadism in an Adult Male Lacking Secondary Sex Characteristics:
A Tale of Two “K Syndromes”

Laura Y. Sue, MD

Case

A 29-year-old man without significant medical history pre-
sented with concerns about Klinefelter Syndrome based on his
online research. Since birth, he had lacked a sense of smell,
which had always been attributed to allergies and his genitalia
had never grown. He felt that his chest and extremities were
bigger than normal, a problem that started around age 12. He
has no facial or leg hair, and minimal hair in the axillary, arm,
and groin areas. The patient recalled a growth spurt around age
18-20, and reported his height and weight had been increasing
over the last 2 years. He also reported newer symptoms of
fatigue, lack of muscles, and no sexual desire. He did not have
spontaneous morning erections. He had no children and had
never tried to conceive. He denied headaches, vision changes,
nipple discharge, bowel changes, snoring, head trauma, or groin
trauma. He had no kidney/liver/thyroid disease; use of opiates,
marijuana, anabolic steroids, hormone-blocking therapies, or
herbal supplements. No radiation or surgery; sleep apnea; or
mood disorders. There was no family history of infertility or
hormone issues.

On exam, the patient’s vital signs were 36.3 C (97.4 F), HR 53,
BP 122/76, height 72 inches, 207 pounds, BMI 28.07 kg/m2,
with arm span of 77.5 inches. He had minimal muscle bulk in
his extremities. Other than fine, light-colored hair above his
upper lip, he had no facial hair or stubble. He had fine, light-
colored hair on his arms and legs. He had excess bilateral fatty
breast tissue in addition to mild bilateral gynecomastia. His
right testicle was firm and 2-3 mL (Tanner stage I) and his left
testicle could not be located. Penis and pubic hair growth were
Tanner stage I. The remainder of his exam was normal.

Based on his history and exam findings, testosterone deficiency
(hypogonadism) was suspected. The patient did not have medi-
cal insurance at his first visit, so initial testing was limited
judiciously. Morning testosterone was low, 10 ng/dL (250-
1,100), luteinizing hormone (LH) <0.1 mlU/mL (1.5-9.3), and
follicle stimulating hormone (FSH) 1.0 mIU/mL (1.6-8.0). His
karyotype was normal male 46,XY. He returned for lab review
after obtaining medical insurance. Additional morning testing
included normal basic metabolic panel, normal thyroid stimu-
lating hormone (TSH), free thyroxine (T4), adrenocorticotropic
hormone (ACTH), cortisol, prolactin, insulin-like growth
factor-1 (IGF-1), ferritin, and iron. Estradiol levels were low,

within the standard male reference range. Pituitary MRI showed
a tiny Rathke’s cleft cyst without suprasellar extension without
other pituitary pathology.

The patient started testosterone replacement therapy for hypo-
gonadism with weekly 100 mg intramuscular injections. He
returned after 2 months of testosterone replacement therapy
(TRT). He reported new spontaneous morning erections, hair
growth on his stomach and legs, with light hair growth above
his upper lip and on his chin, larger facial skin pores, acne on
his back, deepening of his voice, and mild bilateral nipple
sensitivity. He was pleased with the changes. Repeat laboratory
testing included increased testosterone levels to 616 ng/dL
(300-1,080), with free testosterone 159 pg/mL (47-244) and
bioavailable testosterone 421 ng/dL (131-682). Hemoglobin,
hematocrit, and PSA levels were within normal limits and he
continued on the same testosterone replacement therapy.

Discussion

The patient had presented with concerns about hypogonadism,
which was confirmed, due to Klinefelter Syndrome, which was
not confirmed. Klinefelter Syndrome is a consequence of
aneuploidy, with 80-90% of affected males having a 47,XXY
karyotype. The other 10-20% have 48, XXXY or 48,XXYY
karyotypes, abnormal X chromosomes, or mosaicisms.> This
patient had a normal male karyotype of 46,XY. The prevalence
of Klinefelter Syndrome is 0.1-0.2% in newborn males, 3-4%
in infertile men, and 5-12% in patients with azoospermia, with
overall male prevalence of 1:500 to 1:1000.1* The additional
X chromosome(s) and testosterone deficiency are responsible
for symptoms and signs that include small firm testes, gyneco-
mastia, decreased facial and body hair, tall stature, broad hips,
fatigue, infertility/azoospermia, erectile dysfunction, absent/
reduced libido, osteoporosis, metabolic syndrome, type 2
diabetes, insulin resistance, increased cardiovascular disease
risk, venous thromboembolism, and cognitive, mood, and
behavioral difficulties.® Klinefelter Syndrome is a cause of
primary hypogonadism,* consistent with dysfunction at the
level of the gonads. In contrast, dysfunction at the level of the
hypothalamus or pituitary gland is termed hypogonadotropic or
secondary hypogonadism.



Diagnosis of Klinefelter Syndrome is made by karyotype analy-
sis, confirming the extra X chromosome(s), in addition to low
testosterone levels and high LH and FSH levels.! The median
age of diagnosis is 27 years old.?2 Treatment includes TRT to
improve hypogonadal symptoms and facilitate the development
of secondary sex characteristics, as well as advanced reproduc-
tive technology in those desiring to conceive.?3

Another “K syndrome,” Kallman Syndrome, may be more
consistent with this patient’s presentation, with his minimal
secondary sex characteristics, anosmia, and normal male
karyotype 46,XY. Kallman Syndrome is a type of secondary
hypogonadism with anosmia. A less severe form called nor-
mosmic idiopathic hypogonadotropic hypogonadism (nIHH) is
also reported.® This is seen in both males and females, char-
acterized by delayed or absent puberty, anosmia or severe
hyposmia, infertility, and in a smaller number of cases, cleft
lip/palate, hearing issues, unilateral renal agenesis, dental
agenesis, and syndactyly, polydactyly, or camptodactyly.®
Genetic mutations alter gonadotropin release hormone (GnRH)
neuronal development or their functioning during embryo-
genesis, thereby affecting GnRH and gonadotropin and sex
hormone production.® Kallman Syndrome has autosomal domi-
nant, autosomal recessive, or X-linked inheritance,® and is
responsible for two-thirds of congenital secondary hypogo-
nadism cases.’

Diagnosis of Kallman Syndrome is clinical, based on history,
examination, labs, and imaging. GnRH stimulation testing and
genetic counseling and testing can also be helpful, as Kallman
Syndrome is associated with mutations in multiple genes,
including CHD7, DUSP6, FEZF1, FGF17, FGF8, FGFR1,
FLRT3, GLCE, HS6ST1, KAL1, IL17RD, NSMF, PROK?2,
PROKR2, SEMA3A, SEMA3E, SOX10, SPRY4, TUBB3, and
WDR11.5889 Treatment of Kallman Syndrome includes
appropriate  hormone replacement therapy (estradiol and
progesterone in females, testosterone in males), GnRH, and/or
gonadotropins (LH, FSH, human chorionic gonadotropin
(hCG)) to help with testicular function, secondary sex char-
acteristic development, sperm production, and fertility.®

Klinefelter Syndrome and Kallman Syndrome are both causes
of hypogonadism with overlapping treatment modalities to
improve hypogonadal symptoms, fertility, and quality of life.
However, they have different underlying etiologies - Klinefelter
Syndrome is a cause of primary hypogonadism most commonly
due to a 47,XXY genotype, whereas Kallman Syndrome is a
cause of secondary hypogonadism due to genetic mutations
affecting GnRH neuronal development. Diagnosis, treatment,
and management of hypogonadism may benefit from a multi-
disciplinary team approach.

REFERENCES

1. Bonomi M, Rochira V, Pasquali D, Balercia G, Jannini
EA, Ferlin A; Klinefelter ItaliaN Group (KING).
Klinefelter syndrome (KS): genetics, clinical phenotype
and hypogonadism. J Endocrinol Invest. 2017 Feb;40(2):

123-134. doi: 10.1007/s40618-016-0541-6. Epub 2016 Sep
19. PMID: 27644703; PMCID: PMC5269463.

Chang S, Skakkebaek A, Davis SM, Gravholt CH.
Morbidity in Klinefelter syndrome and the effect of
testosterone treatment. Am J Med Genet C Semin Med
Genet. 2020 Jun;184(2):344-355. doi: 10.1002/ajmg.c.
31798. Epub 2020 Jun 4. PMID: 32496001; PMCID:
PMC7413637.

Wattendorf DJ, Muenke M. Klinefelter syndrome. Am
Fam Physician. 2005 Dec 1;72(11):2259-62. PMID:
16342850.

Bhasin S, Brito JP, Cunningham GR, Hayes FJ, Hodis
HN, Matsumoto AM, Snyder PJ, Swerdloff RS, Wu FC,
Yialamas MA. Testosterone Therapy in Men With
Hypogonadism: An Endocrine Society Clinical Practice
Guideline. J Clin Endocrinol Metab. 2018 May 1;103(5):
1715-1744.  doi:  10.1210/jc.2018-00229. @ PMID:
29562364.

Stamou MI, Georgopoulos NA. Kallmann syndrome:
phenotype and genotype of hypogonadotropic
hypogonadism. Metabolism. 2018 Sep;86:124-134. doi:
10.1016/j.metabol.2017.10.012. Epub 2017 Nov 3. PMID:
29108899; PMCID: PMC5934335.

Young J, Xu C, Papadakis GE, Acierno JS, Maione L,
Hietamaki J, Raivio T, Pitteloud N. Clinical
Management  of  Congenital Hypogonadotropic
Hypogonadism. Endocr Rev. 2019 Apr 1;40(2):669-710.
doi: 10.1210/er.2018-00116. PMID: 30698671.

Saleem M, Khan SA, Khan MMM, Suchal ZA, Ram N.
Clinical and Biochemical Characteristics of Male
Idiopathic Hypogonadotropic Hypogonadism Patients: A
Retrospective Cross Sectional Study. Int J Fertil Steril.
2023 Jan 1;17(1):57-60. doi: 10.22074/ijfs.2022.
540499.1201. PMID: 36617204; PMCID: PMC9807897.
AKkkus G, Kotan LD, Durmaz E, Mengen E, Turan i,
Ulubay A, Giirbiiz F, Yiiksel B, Tetiker T, Topaloglu
AK. Hypogonadotropic Hypogonadism due to Novel
FGFR1 Mutations. J Clin Res Pediatr Endocrinol. 2017
Jun 1;9(2):95-100. doi: 10.4274/jcrpe.3908. Epub 2016
Dec 23. PMID: 28008864; PMCID: PMC5463295.

Wang Y, Gong C, Qin M, Liu Y, Tian Y. Clinical and
genetic features of 64 young male paediatric patients with
congenital  hypogonadotropic  hypogonadism.  Clin
Endocrinol (Oxf). 2017 Dec;87(6):757-766. doi: 10.1111/
cen.13451. Epub 2017 Sep 13. PMID: 28833369.





