
Open Journal of Endocrine and Metabolic Diseases, 2019, 9, 1-7 
http://www.scirp.org/journal/ojemd 

ISSN Online: 2165-7432 
ISSN Print: 2165-7424 

 

DOI: 10.4236/ojemd.2019.91001  Jan. 29, 2019 1 Open Journal of Endocrine and Metabolic Diseases 
 

 
 
 

Hyperhidrosis of Central Hypogonadism 
Leading to Diagnosis of Shapiro Syndrome: 
Temperature Dysregulation, Hypothermia  
and Agenesis of the Corpus Callosum 

Megan A. Traxinger1, Emily A. Beckett1,2, Dana Danley1, Udaya M. Kabadi1,2* 

1Broadlawns Medical Center, Des Moines, USA 
2University of Iowa, Iowa City, USA 

 
 
 
 

Abstract 
Background: Central or hypothalamic hypogonadism as an initial manifesta-
tion of Shapiro Syndrome has not been described in the literature. Herein, we 
report first case in which initial presentation of central hypogonadism led to a 
confirmed diagnosis of Shapiro Syndrome during a casual evaluation of hy-
pothalamic pituitary anatomy with MRI of brain. Case presentation: 53 year 
old Caucasian man was documented to manifest Central or hypogonadotrop-
ic hypogonadism following evaluation of excessive sweating episodes, lack of 
libido and erectile dysfunction for a duration of several years. Brain MRI 
performed for assessment of the etiology documented no pituitary abnormal-
ity. Instead agenesis of Corpus Callosum was noted. The subject had been 
hospitalized on many occasions at this and several other medical centers with 
hypothermia or hyperthermia without a documentation of a definite cause. 
Therefore, the diagnosis of Shapiro Syndrome was made. Conclusion: This 
report is the first documentation of subject manifesting central, more likely to 
be hypothalamic rather than hypogonadotropic hypogonadism in conjunc-
tion with Shapiro Syndrome. 
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1. Introduction 
Shapiro syndrome is a rare disorder characterized by the clinical triad of recur-
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rent episodes of hypothermia or fever due to temperature dysregulation, hyper-
hidrosis, and developmental agenesis of the corpus callosum [1] [2] [3]. Al-
though, corpus callosal agenesis is congenital, the manifestations are not fre-
quently recognized for several years [1]-[10]. Herein we report an adult subject 
who presented with hypothermia and hyperhidrosis. On further inquiry, the 
subject reported progressive decline in libido and erectile function as well as fa-
tigue and muscle weakness for the duration of over 20 years. Appropriate evalu-
ation confirmed the diagnosis of central hypogonadism, either of hypothalamic 
or hypogonadotropic etiology and therefore, hyperhidrosis was initially attri-
buted to hypogonadism as well. MRI of brain was performed to evaluate anato-
my of hypothalamus and pituitary gland because of presence of central hypogo-
nadism to define etiology and recommend appropriately therapeutic measures. 
MRI documented agenesis of corpus callosum and thus established the diagnosis 
of Shapiro Syndrome. We believe that all these manifestations including hypo-
gonadism may be induced by hypothalamic dysfunction implicated in patho-
physiology of Shapiro Syndrome. Therefore, our intent to report this subject is 
to add central hypogonadism of hypothalamic etiology as one of the manifesta-
tions of Shapiro syndrome and may be partially responsible for hyperhidrosis. 

2. Case Presentation 

53 year old Caucasian male presented to the emergency department (ED) with 
complaints of generalized weakness, vague abdominal discomfort, nausea, 
hyperhidrosis and shaking chills. On further inquiry, subject reported several 
hospitalizations for similar symptoms, occasionally with fever of unknown ori-
gin during past 25 years. The episodes had occurred prominently during sum-
mers following exposure to hot humid sunny days while working outdoors. 
During some of these events, subject reported experiencing headache, vomiting 
and disorientation though without any other neurological symptoms including 
seizure, visual problems or imbalance. Treatments with hydroxyzine, diazepam, 
and carbamazepine were unsuccessful at alleviating symptoms. Subject denied 
smoking, alcohol ingestion or use of illicit drugs including marijuana and over 
the counter supplements. Past medical history included hypertension, 
depression and anxiety treated with daily administration of lisinopril, 10 mg. 
and bupropion, 150 mg. and lorazepam, 1 mg. as needed respectively as well as 
nephrolithiasis. Surgical history revealed 2 exploratory leparotomies during in-
fancy to relieve small bowel obstruction caused by mesenteric bands and adhe-
sions. Prophylactic appendectomy was performed during one of the procedures. 
Family history was non contributory. 

Physical examination showed alert, oriented man looking appropriate for his 
stated age and in no acute distress. Vital signs revealed hypothermia with a rectal 
temperature, 94.7 degree F, pulse 94/min, respiratory rate 16/min and blood 
pressure, 124/72 mm Hg. without orthostasis. HEENT examination was unre-
markable including intact visual fields bilaterally. Examination of neck showed a 
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multinodular goiter with a freely mobile prominent firm nodule about 1.2 CM in 
diameter without a bruit in the right lobe. No cervical lymphadenopathy was 
appreciated. Heart sounds were normal and without a murmur. Lungs were 
clear to auscultation with normal breath sounds devoid of adventitious sounds. 
Abdomen was soft, non tender and without organomegaly, ascites or bruits. 
Bowel sounds appeared hypoactive. Neurological examination was intact with 
no focal deficit. Diffuse, blanching erythema was evident on upper extremities. 
However, peripheral pulses in both upper and lower extremities were well pal-
pated and there was no edema. No clubbing or cyanosis of fingers or toes was 
present. Testicular examination was normal and gynecomastia was absent. 

Extensive laboratory testing showed normal complete blood count, erythro-
cyte sedimentation rate, C-reactive protein, INR and partial thromboplastin 
time. Serum chemistries including creatinine, urea nitrogen, liver enzymes, lipid 
panel as well as free T4 and TSH were normal. Urinalysis was normal as well. 
Other ancillary evaluation including tilt table testing, thermoregulatory sweat 
testing, autonomic reflex screening was unremarkable. Subject was discharged 
after 2 days of observation following resolution of symptoms without establishing 
the definitive etiology of symptomatology. Outpatient endocrinology consultation 
was also sought for assessment of symptoms prior to discharge and subject was 
requested to return to Outpatient clinic in 4 weeks for further evaluation. 

As per endocrinology consultation, serum concentrations of serotonin, corti-
sol and fractionated metanephrines were determined to be within normal 
ranges. However, both serum Free (2.2 ng/dl, normal range; 4.5 - 17.2) and total 
testosterone (155 ng/dl, normal range; 300 - 1000) were markedly decreased 
while LH was subnormal but with normal FSH and prolactin levels. 24 hour 
urinary excretions of 5 HIAA, catecholamines and free cortisol were normal. 
Thyroid ultrasound examination confirmed the presence of hypoechoic nodule 
in the right lobe and the biopsy showed a benign colloid nature. Diagnosis of 
central hypogonadism was confirmed by repeated testing at about 2 weeks after 
discharge. Evaluation for etiology of central hypogonadism revealed markedly 
elevated serum ferritin concentration > 1000 ng/dl on more than one occasion. 
MRI of the brain to assess the cause of central hypogonadism showed no ab-
normality of the pituitary gland and agenesis of corpus callosum (Figure 1). 
Bone mineral density assessed because of presence of hypogonadism showed os-
teopenia. At this juncture, therapy with topical testosterone gel 5 gm daily, oral 
alendronate 70 mg weekly and phlebotomy were initiated for management of 
central hypogonadism, osteopenia and hemochromatosis respectively. L thyrox-
ine was also prescribed to suppress further enlargement of the documented no-
dules and prevent formation of new ones. During follow up visits at 3 and 6 
months, subject reported improvement in fatigue, lethargy, libido and erectile 
function as well as remission of hyperhydrosis and without requirement for 
hospitalization but also without a total resolution of hypothermia. Oral ad-
ministration of clonidine, 0.1 mg at bedtime initiated because of its previously  
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Figure 1. MRI of Brain: lateral and anteroposterior views showing Absent Corpus Callo-
sum. 

 
documented efficacy in remission of symptoms resulted in further improvement 
in all manifestations [3] [4] [5]. 

3. Discussion 

Shapiro syndrome is a rare disorder characterized by the clinical triad of recur-
rent episodic hypothermia, hyperhidrosis, and developmental agenesis of the 
corpus callosum [1] [2] [3]. It was first described in 1969 by Shapiro and Plum 
(1) To date, less than 60 cases have been reported in the literature [1]-[15]. Age 
of onset has ranged from six months to 80 years (14, 15). However, the diagnosis 
is delayed for several years in majority of subjects because of nonspecific ma-
nifestations [1]-[6] [14] [15]. 

Agenesis of the corpus callosum is a hallmark of Shapiro syndrome. However, 
all the manifestations can not be attributed to this congenital anomaly alone 
since it is a relatively common asymptomatic isolated developmental defect with-
out specific clinical manifestations in majority of subjects [1] [14] [15]. Moreo-
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ver, Shapiro syndrome has not been documented to ensue following elective 
surgical callosotomy. Finally, abnormalities of the corpus callosum may occur as 
isolated defects or may be associated with other brain malformations. Therefore, 
clinical manifestations are varied in terms of the degree of severity and multip-
licity depending on accompanying structural anomalies [1] [16] [17]. Alterna-
tively, many familial cases with a Shapiro phenotype with presence of normal 
callosal structure have been described [14]. Therefore, other causative factors are 
likely to contribute to these clinical manifestations. 

Several other possible causal mechanisms have been proposed. Thermal dy-
sregulation, especially hypothermia is postulated to result from changes in the 
set point of the hypothalamic thermostat, a distinct hypothalamic dysfunction 
attributed to probable structural abnormalities, e.g. degenerative changes, neu-
rochemical dysfunction, inflammatory processes, other irritative mechanisms 
such as autoimmune disease or immunologic processes, and seizure activity etc 
[3] [8] [11] [15] [16]..We believe that hyperhydrosis was primarily induced by 
central hypogonadism in our subject since almost total remission ensued fol-
lowing topical testosterone therapy. This manifestation is similar to hypotha-
lamic hypothyroidism documented in a case report [11]. It is apparent that cen-
tral hypogonadism is not included as a manifestation of Shapiro Syndrome most 
likely because of lack of appropriate complete evaluation of hypogonadism, a 
well established contributor to hyperhydrosis. Finally, multinodular goiter noted 
in our subject appears to be an innocent association as it is a frequent finding in 
a general population. 

Therapies with administration of numerous drugs to alleviate manifestations 
of Shapiro syndrome have been attempted, although with varying degrees of 
success. Efficacy of such treatments is difficult to assess due to a multiple factors 
including limited data in the literature other than a few case reports because of 
the rare occurrence of the disorder, lack of recognition due to absence of classic-
al clinical manifestations, periodic nature of disease and the absence of an ani-
mal model (4). Pharmacologic approaches have been of empirical nature at best 
and have included dopamine antagonist chlorpromazine, serotonin antagonist 
cyprohepatidine, and α2-adrenergic agonists including clonidine all with incon-
sistent results [3] [4] [5] [15] [16]. Limited data supports use of clonidine in 
preference to other drugs. Clonidine has been proposed to act by regulating the 
hypothalamic dysfunction, indicating that the primary defect may relate to in-
adequate adrenergic activity in the hypothalamus [3] [4] [5] [7]. Several case re-
ports have documented partial or complete remission at three months after init-
iation of clonidine 0.1 mg orally twice daily [3] [4] [5]. Therefore, clonidine was 
initiated while continuing therapy with testosterone and levothyroxine which ap-
peared to have resulted in remission of all symptoms, e.g. hyperhydrosis, temper-
ature regulation, decreased lipids, erectile dysfunction, fatigue etc. for 2 years. 

4. Conclusion 

Herein, we report probably the first patient presenting with hypogonadotropic 
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hypogonadism as an initial manifestation leading to diagnosis of Shapiro Syn-
drome following MRI evaluation of Hypothalamic Pituitary anatomy showing 
agenesis of Corpus Callosum. Therefore, all the manifestations of Shapiro Syn-
drome including hypogonadism may be attributed to hypothalamic dysfunction. 
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