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Laparoscopic Sleeve Gastrectomy on Severe Obesity after
Intracranial Germinoma Treatment: A Case Report
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Hypothalamic obesity is a clinical syndrome characterized by severe and refractory obesity that is caused
by hypothalamic function impairment. Recently, bariatric surgery has been attempted for patients with
hypothalamic obesity after craniopharyngioma, but experiences have not yet been accumulated in other
hypothalamic disorders. Here, we report the case of a 39-year-old male patient with panhypopituitarism
who received laparoscopic sleeve gastrectomy (LSG) after intracranial germinoma treatment. The patient
was diagnosed with intracranial germinoma at age 15 and achieved complete remission after radiotherapy
(total 50 Gy). He was obese during diagnosis [body mass index (BMI), 29.2 kg/m?], and his obesity
gradually worsened after the intracranial germinoma treatment, and LSG was considered when his BMI
was 48.6 kg/m?. After 1 month of hospitalized diet-exercise program, LSG was performed. After LSG, his
BMI gradually decreased and reached 38.8 kg/m? on the day of discharge (6 weeks after the surgery). Five
months after LSG, his insulin resistance improved, but insulin hypersecretion remained. Fifteen months
after the surgery, his BMI was 31.2 kg/m?, with marked decrease in visceral and subcutaneous fat areas
(from 393.8 cm?and 168.2 cm? before the surgery to 111.5 cm?and 56.3 cm?, respectively.). To our
knowledge, this is the first case of LSG for hypothalamic obesity after intracranial germinoma treatment.
Although the pathophysiology of hypothalamic obesity is different from that of primary obesity, LSG could
be a successful therapeutic choice for patients with hypothalamic obesity after the intracranial germinoma
treatment.
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Introduction

The hypothalamus is regarded as the center of appetite,
satiety, and energy homeostasis (Miiller 2016). Functional
disorders in the hypothalamus cause the dysregulation of
energy homeostasis, which results in severe weight gain
termed as hypothalamic obesity (Miiller 2016). Hypothala-
mic disorders are induced by various causes such as intra-
cranial tumor infiltration, trauma, inflammatory diseases, or
as a result of surgical and/or radiation therapy for intracra-
nial tumors represented by craniopharyngioma (Bingham et
al. 2012; Rosenfeld et al. 2014). Although hypothalamic
obesity threatens long-term quality of life (Miiller 2010;

Erfurth 2015), lifestyle intervention or pharmacotherapy
has not yet proven effective (Miiller 2016).

Recently, compared with medical treatment, bariatric
surgery has shown beneficial effects on weight reduction,
the improvement of metabolic disorders, the prevention of
cardiovascular diseases and long-term mortality in patients
with severe primary obesity (Sjostrom et al. 2007, 2012;
Courcoulas et al. 2013, 2014). Based on its results with
primary obesity, there are also reports of bariatric surgery in
patients with hypothalamic obesity after craniopharyngi-
oma; however, the weight reduction effect of bariatric sur-
gery is currently controversial (Bretault et al. 2013;
Weismann et al. 2013; Wijnen et al. 2017), and those expe-
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riences have not been well described in patients after intra-
cranial diseases other than craniopharyngioma.

Here, we describe the case report of a patient after
intracranial germinoma treatment who achieved remarkable
weight reduction via laparoscopic sleeve gastrectomy
(LSG). To our knowledge, this is a first case report of LSG
for hypothalamic obesity after the intracranial germinoma
treatment.

Case Presentation

A 39-year-old Japanese male with panhypopituitarism
and hypertension was introduced for LSG because of severe
obesity (height, 169 cm; weight, 138.8 kg; BMI, 48.6 kg/
m?).

The patient first displayed polyuria at age 10 and was
diagnosed with panhypopituitarism because of the lack of
secondary sexual characteristics at age 15. He also com-
plained of bitemporal hemianopsia, and brain MRI revealed
a 15-mm suprasellar tumor and a 15-mm pineal tumor.
Intracranial germinoma was the most likely because the
levels of CEA and AFP in the cerebrospinal fluid (CSF)
were low and HCGP/ level in the CSF was higher than the
reference range of plasma HCGp (Table 1). After initiating
hormone replacement [0.5 mg/day of dexamethasone, 50
ug/day of levothyroxine, and 20 ug/day of intranasal des-
mopressin acetate hydrate (nasal drop)], he underwent
radiotherapy (20 Gy for local irradiation and 30 Gy for
whole-brain irradiation) at age 16 and achieved complete
remission. He had been obese (BMI of 29.2 kg/m?) at age
16, which had been considered as hypothalamic obesity
owing to his medical history. The obesity had been refrac-
tory, and it worsened despite long-term medical interven-
tion, such as nutrition instructions and hospitalized diet-
exercise program.

At age 38, he was hospitalized due to the exacerbation
of panhypopituitarism after the self-discontinuation of hor-
mone replacement. His laboratory data just before re-initi-
ating the hormone replacement is shown in Table 1. In
spite of the loss of appetite, his BMI was 42.2 kg/m?, and
soon after re-initiating the hormone replacement, his appe-
tite recovered and BMI gradually increased to 47.0 kg/m’
over the period of 8 months following his discharge despite
continuous nutrition instructions to him and his family.
Fortunately, the various complications associated with obe-
sity including diabetes mellitus, cardiovascular disease, and
osteoarthropathy (Jensen et al. 2014) had not been devel-
opped in the patient. Decreasing the risk of developing
those complications via weight reduction was important for
maintaining his health in the future even after his elderly
parents who took care of him would be no more. Therefore,
we considered bariatric surgery as an effective intervention
to improve his severe obesity. He received 5 mg/day of
carvedilol as an antihypertensive drug; his hormone
replacement medications comprised 15 mg/day of hydro-
cortisone, 100 ug/day of levothyroxine, 0.4 mg/day of
somatotropin, 125 mg/week of testosterone enanthate, and

Table 1. Laboratory data and intelligence test.

Laboratory data Reference range

Cerebrospinal fluid (CSF)

CEA 0 ng/mL *(<5.0)
AFP 1.0 ng/mL *(<10.0)
HCGp 0.62 ng/mL *(<0.1)

Blood
**GH NA
IGF1 10 ng/mL (95-266)
ACTH 1.0 pg/mL (7.2-63.3)
Cortisol 0.5 ug/dL (6.24-18.0)
TSH 1.11 @IU/mL (0.27-4.2)
Free T3 1.14 pg/mL (2.3-4.0)
Free T4 0.38 ng/dL (0.9-1.7)
LH 0.07 mIU/mL (0.79-5.72)
FSH 0.30 mIU/mL (2.00-8.30)
PRL 4.26 ng/mL (4.29-13.69)
TT 4.0 ng/dL (142.4-923.1)
HbAlc 6.3% (4.6-6.2)

Wechesler adult intelligence scale-IT11***

Verbal 1Q (VIQ) 71
Verbal comprehension (VC) 69
Working memory (WM) 81

Performance 1Q (PIQ) 79
Perceptual organization (PO) 89
Processing speed (PS) 71

CEA, carcinoembryonic antigen; AFP, alpha-fetoprotein;
HCG, human chorionic gonadotropin; GH, growth
hormone; IGF1, insulin-like growth factor 1; ACTH, adre-
nocorticotrophic hormone; TSH, thyroid stimulating
hormone; LH, luteinizing hormone; FSH, follicle stimu-
lating hormone; PRL, prolactin; TT, total testosterone; NA,
not available; 1Q, intelligence quotient.

*Reference ranges of blood samples are shown.

**GH level was not measured because the patient was on
treatment of somatotropin.

***]Q is classified as below: normal range, 90-110; border-
line intelligence, 70-89; intellectual disability, < 70 (mild,
50-69; moderate, 35-49; severe, 20-34; profound, < 20).

5 ug/day of desmopressin acetate hydrate (nasal spray).
Additionally, he had a borderline intelligence or mild
intellectual disability as assessed by the Wechsler Adult
Intelligence Scale-III (Table 1), but he could understand the
importance of bariatric surgery. According to the guide-
lines of the Japanese Society for Treatment of Obesity
(Guidelines Committee, Japanese Society for Treatment of
Obesity 2013), bariatric surgery is indicated only for pri-
mary obesity. Although his obesity was classified as sec-
ondary obesity, his hypothalamic damage was irreversible
and the effect of medical treatment was not expected.
Through discussion among the members of the surgical
unit, we confirmed that bariatric surgery could be per-
formed according to previous reports on hypothalamic obe-



Bariatric Surgery for Hypothalamic Obesity after Germinoma

sity. Then, we consulted the psychiatric units and doctors
who had been evaluating his higher order function and con-
firmed that his intelligence is sufficient for undergoing bar-
iatric surgery. Therefore, we concluded that he was a can-
didate for LSG, the only bariatric surgery covered by
Japanese medical insurance. After obtaining informed con-
sent from him and his parents, the surgical unit, the rehabil-
itation unit and we planned LSG with preceded 1-month
hospitalized diet-exercise program for weight reduction to
prevent perioperative complications due to obesity. The
hospitalized care succeeded in achieving our weight reduc-
tion goal before the surgery (BMI decreased from 48.6 to
43.3 kg/m?) (Fig. 1A), and LSG was performed. The peri-
operative hormone replacement combined a stress dose of
glucocorticoid and regular doses of levothyroxine, somato-
tropin, and testosterone. Because strict water restriction
would be unavoidable after LSG and his thirst was intact,
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we adjusted the dose of desmopressin before the surgery to
easily compensate his water intake with infusion fluid after
LSG. Beginning 21 days after the surgery, moderate fasting
hypoglycemia was observed but recovered until 3 weeks
after his discharge. Because his secretional capacity of
counter-regulatory hormones for hypoglycemia, including
cortisol and GH, were insufficient due to hypopituitarism,
we increased the dose of hydrocortisone (20 mg/day) and
somatotropin (0.7 mg/day) until his fasting glucose level
normalized.

Soon after the surgery, diet-exercise program was re-
initiated, and his BMI decreased until his discharge 6 weeks
after LSG (BMI decreased from 43.3 to 38.8 kg/m?) (Fig.
1A). After his discharge, although his hospitalized diet-
exercise program was over, his BMI was continuously
decreased to 31.2 kg/m* until 15 months after LSG (Fig.
1B). An abdominal computed tomography scan showed the
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Fig. 1. Change in BMI.

(A) Change in BMI during hospitalization for 10 weeks. The patient’s BMI is indicated before and after LSG. During
hospitalization, diet-exercise program was continued until discharge (dotted line). (B) Change in BMI after the dis-

charge.

BMLI, body mass index; LSG, laparoscopic sleeve gastrectomy.
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marked decrease in his visceral and subcutaneous fat areas.
The imaging analyses with ImagelJ software (https://imagej.
nih.gov/ij/) demonstrated that 1 month before LSG, his vis-
ceral and subcutaneous fat areas were 393.8 cm? and 168.2
cm’ in size, respectively, which decreased to 111.5 cm” and
56.3 cm?, respectively, 15 months after LSG (Fig. 2).

His 7-day average systolic blood pressure was 125.1 +
4.6 mmHg 1 week before the surgery (he was receiving 5
mg/day of carvedilol during this time); 5 weeks after the
surgery, the blood pressure decreased to 120.4 + 9.8 mmHg
without any antihypertensive drugs. Additionally, 75-g oral
glucose tolerance tests were performed before and 5 months
after LSG when his BMI was 34.0 kg/m*. As shown in
Table 2, the levels of fasting plasma glucose and insulin as
well as C-peptide immunoreactivity (CPR) before and 5
months after LSG seemed almost comparable. However, 5
months after LSG, the peak values of plasma insulin and
CPR were observed at 60 min after glucose loading, in con-
trast to the findings of 75-g oral glucose tolerance test
before LSG, where the highest values of plasma insulin and
CPR were observed at 120 min after glucose loading.
Plasma glucose after glucose loading seemed to normalize
more rapidly at 5 months after LSG than before. His
homeostasis model assessment for insulin resistance
(HOMA-R) level, HOMA for beta cell function (HOMA-$)
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Fig. 2. Change in subcutaneous and visceral fat areas.

level, and insulinogenic index before LSG were 2.4, 360.0,
and 2.5 pmol/mmol, respectively, and 5 months after the
surgery, the values were 1.5, 306.0, and 3.5 pmol/mmol,
respectively (Table 3).

Discussion

We have described the effect of LSG on weight reduc-
tion for a male patient with severe hypothalamic obesity
and panhypopituitarism due to intracranial germinoma in
his childhood. In terms of hypothalamic obesity, a small
systematic review and an international registry revealed that
any type of bariatric surgery, including LSG, successfully
caused weight reduction in patients after craniopharyngi-
oma (Bretault et al. 2013; Ni and Shi 2018) and in those
with multiple hypothalamic diseases, except for intracranial
germinoma (Rose et al. 2018). These results are similar to
those obtained in this case report. A recent systematic
review showed that LSG decreased BMI by 5-10 kg/m’
after 12 weeks in patients (Ni and Shi 2018). However,
other clinical studies suggested that the beneficial effects of
LSG in patients with craniopharyngioma were lesser than
the effects of Roux-en-Y gastric bypass, the other procedure
of bariatric surgery (Weismann et al. 2013; Wijnen et al.
2017). In our case, because preoperative hospitalized diet-
exercise program succeeded in decreasing the BMI by 5.3
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(A) A computed tomography scan at the umbilical level was performed 1 month before LSG (upper) and 15 months af-
ter LSG (bottom). BMI is described in the upper left corner of the images. The outline of each subcutaneous fat area is
indicated with white arrowheads. (B) Changes in subcutaneous and visceral fat areas as observed 1 month before LSG

(white bars) and 15 months after LSG (black bars).

CT, computed tomography; LSG, laparoscopic sleeve gastrectomy.
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Table 2. Change of 75g OGTT before and 5 months after LSG.

75g OGTT 0 min 30 min 60 min 90 min 120 min
Plasma glucose Before LSG 76 117 168 175 158
(mg/dL) After LSG 73 160 144 11 80
Insulin Before LSG 13 117.9 185.2 197.1 2143
(uIU/mL) After LSG 8.5 310.8 360.8 144.1 43
CPR Before LSG 2.47 9.00 13.48 15.01 16.45
(ng/mL) After LSG 3.30 18.54 22.61 17.47 10.83

Reference Range (fasting, 0 min): plasma glucose, 70-109 mg/dL; insulin, 2.2-12.4 xIU/mL; CPR, 0.5-2.0 ng/

mL.

OGTT, oral glucose tolerance test; CPR, C-peptide immunoreactivity, LSG, laparoscopic sleeve gastrectomy.

Table 3. Change of glycemic metabolic parameter before and 5 months after LSG.

HOMA-R HOMA-p Insulinogenic index
(<1.6) (40-60) >04)
Before LSG 2.4 360.0 2.5 pmol/mmol
After LSG 1.5 306.0 3.5 pmol/mmol

Reference ranges are shown in parentheses.

HOMA-R, homeostasis model assessment for insulin resistance; HOMA-f, homeostasis model
assessment for beta cell function; LSG, laparoscopic sleeve gastrectomy.

kg/m” after 1 month, decrease in BMI by 4.5 kg/m* during
hospitalization and 6 weeks after LSG could also be
affected by hospitalized diet-exercise program to a certain
extent. However, because BMI was gradually decreased by
12.1 kg/m? for nearly 13 months even after discharge, LSG
would also have a significant effect on his sustainable
weight reduction. Although long-term observation and
evaluation are necessary, our case suggests that LSG can be
a treatment for hypothalamic obesity after intracranial ger-
minoma treatment, similar to that after craniopharyngioma
treatment. Here, we discuss the weight reductive mecha-
nisms and therapeutic indications of LSG in hypothalamic
obesity after intracranial germinoma treatment.

First, hypothalamic obesity has a complex pathology.
In such patients, a degree of hyperphagia, impaired satiety,
and obsessive food-seeking behavior has been observed
(Skorzewska et al. 1989). Increased vagal and decreased
sympathetic tones induce insulin hypersecretion with insu-
lin and leptin resistance (Lustig et al. 2003; Abuzzahab et
al. 2019) and impair energy expenditure and basal meta-
bolic rate (Holmer et al. 2010). These factors are important
causes of hypothalamic obesity. LSG promotes weight
reduction via two main mechanisms. One is the mechanical
mechanism that induces the restriction of both volume and
stomach distensibility (Yehoshua et al. 2008); the other is
the endocrinological mechanism that induces appetite
restriction by altering the levels and interactions of the diet,
gut, and brain hormones (Korner and Leibel 2003; Ionut et
al. 2013). Ghrelin is a major hormone secreted by the
oxyntic glands in the fundus of the stomach (Abdemur et al.
2014); it increases food intake and induces weight gain

(Nakazato et al. 2001) by stimulating the hypothalamus.
LSG significantly decreases the postprandial levels of ghre-
lin and promotes weight reduction by inducing satiety in
patients with primary obesity (Ionut et al. 2013).
Glucagon-like peptide-1 (GLP-1) is other major hormone
primarily secreted by small intestine L cells after food con-
tact (Koliaki and Doupis 2011). GLP-1 not only increases
insulin secretion but also slows gastric emptying and intes-
tinal motility and reduces appetite via sensory vagal nerves
and direct gut-specific mechanisms (Koliaki and Doupis
2011). LSG increases GLP-1 and promotes improved glu-
cose metabolism, which reduces hunger and increases sati-
ety in patients with primary obesity (Ionut et al. 2013).
Because the hypothalamic regulation of satiety is impaired
in patients with hypothalamic obesity (Skorzewska et al.
1989), the effects of ghrelin or GLP-1 on the regulation of
the hypothalamic appetite are limited, whereas the effects
on gastrointestinal tract are preserved. Therefore, in the
present study, the mechanical mechanisms and gastrointes-
tinal effects via GLP-1 mainly contributed to weight reduc-
tion, especially after the patient’s discharge.

Second, in hypothalamic obesity, enhanced insulin
secretion is also thought to compensate for insulin resis-
tance, which further increases visceral fat accumulation,
resulting in severe obesity (Adachi et al. 2007). Before
LSG, our patient showed higher levels of HOMA-R, the
marker of insulin resistance, and higher levels of fast
plasma insulin, CPR, and HOMA-p, indicating enhanced
insulin secretion that is consistent with the clinical features
of hypothalamic obesity. 5 months after LSG, HOMA-R
improved with a marked decrease in both visceral and sub-
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cutaneous fat areas and in plasma glucose levels after the
glucose load, but fast plasma insulin, CPR, and HOMA-S
remained at high levels. Additionally, the insulinogenic
index that indicates early insulin secretory capacity main-
tained high levels before and 5 months after LSG.
Therefore, in our case, although LSG improved insulin
resistance along with decreasing fat areas and improving
glycemic metabolism, insulin secretion remained higher,
especially in the early phase after the glucose load. This
clinical feature is different from that of the patients with
primary obesity in whom insulin hypersecretion is amelio-
rated with weight reduction after LSG (Nannipieri et al.
2013; Thomas et al. 2016). Because LSG increased GLP-1
(Tonut et al. 2013) that enhances insulin secretion after diet
(Koliaki and Doupis 2011), it is possible that, in our case,
LSG could further enhance insulin secretion, although insu-
lin hypersecretion state already existed. Therefore, normal-
izing excessive insulin secretion would not be a major
mechanism of weight reduction in our case. These physio-
logical differences and limitations may be why the weight
reductive effects of LSG on hypothalamic obesity are
thought to be lesser than those on primary obesity
(Weismann et al. 2013; Wijnen et al. 2017).

Third, treatment with cranial radiation therapy is a risk
factor for intellectual disability in pediatric brain tumor sur-
vivors (Tonning Olsson et al. 2014). Our patient had a mild
intellectual disability, but this disability did not prevent him
from successfully following the 1-month diet exercise
before and after LSG. This is an important reason why the
patient achieved his remarkable weight reduction after
LSG. If such patients have severe intellectual disabilities,
bariatric surgery could be dangerous because this surgery
involves many restrictions. Our case indicates the impor-
tance of cross-departmental evaluation for higher brain dys-
function in these patients.

In summary, we describe the first case report of a
patient with panhypopituitarism who was suffering from
severe hypothalamic obesity due to radiotherapy for intra-
cranial germinoma who underwent LSG. LSG resulted in
marked weight reduction, and the effects sustained for at
least 15 months. As long as the treatment of panhypopitu-
itarism and the evaluation of intellectual disability are ade-
quate, LSG will remain as a beneficial therapeutic option in
patients with refractory hypothalamic obesity with panhy-
popituitarism after intracranial germinoma treatment.
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