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ABSTRACT

Background: The effect of weight-reducing surgeries on thyroid function in morbid obese patients was evaluated by
several studies. However, because of the variability of the techniques and the degrees of hypothyroidism, their results
were inconsistent. So, our aim in this study was to evaluate the effect of laparoscopic sleeve gastrectomy (LSG) on thyroid
function in obese patients with subclinical hypothyroidism (SH) seeking weight reduction as it is considered the most
common weight-reducing surgery performed and compare its results with malabsorptive procedures.

Patients and Methods: This is a retrospective study evaluating all obese patients that underwent different weight-
reducing procedures with a preoperative diagnosis of SH from June 2020 to June 2023, evaluating the thyroid function in
obese patients after surgery.

Results: One hundred thirty-four (9.3%) out of the 1450 morbidly obese patients that underwent LSG (82/813), Roux-
en-Y gastric bypass (RYGB) (41/397) and mini-gastric bypass (MGB) (11/240) during the study period were found to
have SH during the preoperative investigations. Hypothyroidism improved in 50 (60.9%) patients and completely resolved
in 20 (24.3%) patients, while 11 (13.4%) patients experienced no improvement, and one (1.4%) patient developed overt
hypothyroidism following LSG after 1 year of follow up. Hypothyroidism improved in 16 (39%) patients and completely
resolved in 23 (56%) patients, while two (5%) patients experienced no improvement following RYGB after 1 year of
follow-up. Hypothyroidism improved in four (36.3%) patients and completely resolved in six (54.5%) patients, while one
(9.2%) patient experienced no improvement following MGB after 1 year of follow-up. The mean excess weight loss after
1 year of surgery was 43.7% after LSG, 49.2% after RYGB, and 50.1% after MGB.

Conclusion: Obesity itself has a significant impact on thyroid function, and different bariatric surgeries produce a
significant improvement of SH.
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INTRODUCTION to 11%, have either overt or subclinical hypothyroidism
(SH), most studies focused only on assessing the efficacy
Obesity is now presenting one of the most critical of bariatric surgeries in management of hypertension,
health issues, which is markedly associated with profound type II diabetes mellitus or dyslipidemia and marginalize
metabolic, cardiovascular, hormonal, psychological and its effectiveness on endocrinological disorders especially
musculoskeletal disorders. Bariatric surgeries now are overt or SHZ3. Obesity and hypothyroidism relationship is
not only aiming at effective weight reduction but also, to well established. Hypothyroidism is a well-known weight
a great extent, raise attention towards its metabolic effect gain-associated endocrinal disorder that is explained by
and its marvelous results in resolving obesity-related the lowered metabolic rate and thermogenesis in the body
comorbidities, especially those three most commonly caused by defective thyroid gland secretion. However,
performed procedures worldwide, namely, sleeve recent studies confirmed that obesity itself can cause
gastrectomy, the classical Roux-en-Y gastric bypass thyroid dysfunction.
(RYGB) and the one anastomosis gastric bypass or mini-
gastric bypass (MGB)!'. A large meta-analysis including 22 different studies
showed that obesity itself markedly increases the risk of
Although hypothyroidism is a global health problem hypothyroidism and is significantly correlated with high
that affects 0.5-5% of the world population and around levels of thyroid peroxidase antibody. Also, the dose
a large percentage of morbid obese patients reaching up of levothyroxine needed postoperatively is reduced™.
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Also, in another study of 93 morbid obese hypothyroid
patients, Khan and colleagues observed that the dose of
levothyroxine after bariatric surgeries was lowered in
55.8% of patients>®.

This study aimed at assessing the impact of bariatric
surgery on morbidly obese patients with SH.

PATIENTS AND METHODS:

This is a retrospective study conducted at the
General Surgery Department, Faculty of Medicine, Tanta
University Hospitals, documenting the results of morbidly
obese patients with SH that underwent different bariatric
surgeries during the period from June 2020 to June 2023.

All adult obese patients (=18 years) with a BMI more
than or equal to 40 kg/m2 or with BMI more than or equal
to 35 kg/m? in association with any other obesity-related
comorbidity, with a preoperative diagnosis of SH that
underwent either sleeve gastrectomy or bypass surgeries
were included. Patients younger than 18 years of age
and those with a history of thyroid cancer treatment or
postthyroidectomy hypothyroidism were excluded from
this study.

Study objectives

The primary endpoint of this study is to evaluate the
effect of sleeve gastrectomy in contrast to other bypass
surgeries regarding thyroid-stimulating hormone (TSH)
levels and dose of levothyroxine supplement needed after
surgery for the management of SH. The secondary endpoint
is the assessment of weight reduction as excess weight loss
(EWL) after surgery and correlating these data with the net
effect on hypothyroidism.

Statistical analysis

Data were fed to the computer and analyzed using
IBM SPSS software package, version 20.0. (IBM Corp.,
Armonk, New York, USA). Categorical data were
represented as numbers and percentages. The y> test was
applied to compare between two groups. Alternatively,
the Monte Carlo correction and Fisher exact correction
test were applied when more than 20% of the cells had an
expected count of less than 5. For continuous data, they
were tested for normality by the Kolmogorov—Smirnov
Quantitative data were expressed as a range (minimum and
maximum), mean, SD and median Student t test was used to

Table 1: Demographic data of the studied groups

compare two groups for normally distributed quantitative
variables while. On the other hand, Mann—Whitney test was
used to compare two groups for not normally distributed
quantitative variables. The significance of the obtained
results was judged at the 5% level.

RESULTS:

Our study included 1450 morbidly obese patients, out
of which 134 (9.3%) were found to have SH during the
preoperative investigations. Those 1450 patients were
divided as follows: 813 underwent laparoscopic sleeve
gastrectomy (LSG), out of which 82 had SH, 397 patients
underwent RYGB, out of which 41 and 240 patients
underwent MGB, out of which 11 had SH. The study
population’s demographic data are presented in (Table 1).
The median age of the studied patients with SH was around
34 years. Most of them were females (70.89%). Diabetes
mellitus was the most commonly presented comorbidity
(12.68%).

The median preoperative TSH level was around 8 mU/I,
while the median preoperative free T4 level was around
0.55 pmol/l. Meanwhile, the median postoperative TSH
levels after 1 year of surgery were about 3.3 mU/l, and
median postoperative free T4 levels were about 1.2 pmol/l.
Regarding weight loss, the median EWL after 1 year of
surgery was about 45.8%, and there was no statistically
significant difference between the three types of surgery
regarding weight loss as shown in (Table 2). There was a
statistically significant decrease in postoperative TSH and
a statistically significant rise in postoperative free T4 after
1 year of surgery, especially after MGB.

This postoperative improvement of the hypothyroidism
status was reflected in the thyroid hormone replacement
(THR) dose. Although LSG group had the highest
percentage of patients who reduced their THR dose
(60.9%), followed by the RYGB group (39%) then MGB
(36.3%), the RYGB group had the highest percentage of
patients who were off their THR dose (56%), followed
by the MGB group (54.5 and 24.3%) for the LSG group
which had the lowest percentage of patients who were off
their THR dose with a statistically significant difference as
shown in (Table 3).

Only one patient in the LSG group developed overt
hypothyroidism and had to increase the THR dose (1.4%),
while none of the patients in the MGB or RGB groups had
an increased THR dose.

Sleeve gastrectomy RYGB (N=41) MGB (N=11) Test of P
(N=82) significance
Age
Mean+SD 35.7£7.2 34.416.41 32.3+6.1 F:0.657 0.419

Median (minimum—maximum) 34.5 (24.0-51.0)

34.0 (23.0-51.0) 32.0 (22.0-50.0)
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Sex [n (%)]
Male 27 (32.9) 9(21.9) 3(27.2) x: 1.618 0.446
Female 55(67.1) 32 (78.1) 8 (72.8)
Comorbidities [7 (%)]
No 64 (79.2) 29 (70.7) 7 (63.6)
Asthmatic 3(2.6) 3(7.4) 0
Diabetic 10 (12.2) 4(9.7) 3(27.2) ¥ 5.132 0.527
Hypertensive 5(6.0) 5(12.2) 1(9.2)
BMI
MeantSD 45.0243.43 44.54+3.37 47.21+2.64 F:1.071 0.359
Median (minimum—maximum) 45.0 (40.0-50.0) 44.0 (40.0-50.0) 47.0 (40.0-50.0)
MGB, mini-gastric bypass; RYGB, Roux-en-Y gastric bypass.
F: analysis of variance test.
1, o test.
P: P value for comparing between the studied groups.
Table 2: Preoperative and postoperative data after 1 year
Sleeve gastrectomy (N=82) RYGB (N=41) MGB (N=11) F test P
Pre-TSH
MeantSD 8.2710.63 9.124+0.23 8.5710.24 8.326  0.001"
Median (minimum—maximum) 7 (6.5-9.8) 9(6-11.2) 8 (6.3-10.5)
Pre-free T4
Mean+SD 0.53£0.11 0.57£0.23 0.61£0.16 2.012  0.156
Median (minimum—maximum) 0.48 (0.2-0.7) 0.55 (0.25-0.8) 0.58 (0.35-0.77)
Post-TSH
MeantSD 3.451+0.37 3.2+0.58 2.814+0.27 4985  0.006
Median (minimum—maximum) 3.4 (2.74.5) 3.3(1.5-4.6) 2.8 (1.3-3.76)
Post-free T4
MeantSD 1.03+£0.34 1.15+0.24 1.46+0.21 5.184  0.001"
Median (minimum—maximum) 0.86 (0.4-1.8) 1.1 (0.9-1.4) 1.4 (1.1-1.6)
EWL
Mean+SD 44.2+12.79 46.1+7.62 49.2+13.19 1.635 0.317
Median (minimum—maximum) 43.69 (35.99-51.88) 45.8 (40.3-50.23) 48.56 (45.32-52.61)
EWL, excess weight loss; MGB, mini-gastric bypass; RYGB, Roux-en-Y gastric bypass; TSH, thyroid-stimulating hormone.
*Statistical significance.
Table 3: Effect of different types of surgery on thyroid hormone replacement dose after 1 year
Sleeve gastrectomy (N=82) [n (%)] RYGB (N=41) [n (%)] MGB (N=11) [n (%)] 1 P
THR dose postoperative
Off 20 (24.3) 23 (56) 6 (54.5)
Same 11 (13.4) 2(5) 1(9.2) 14.238 0.027
Reduced 50 (60.9) 16 (39) 4 (36.3)
Increased 1(1.4) 0 0

MGB, mini-gastric bypass; RYGB, Roux-en-Y gastric bypass; THR, thyroid hormone replacement.

*Statistical significance.
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DISCUSSION

Our study aim was to assess the effect of
weight-reducing surgeries on SH in patients with
morbid obesity. Our results showed that weight
reduction, especially after malabsorptive surgeries
had a significant impact on the thyroid function and
replacement therapy needed. There was a statistically
significant decrease in postoperative TSH after 1 year
of surgery, which is consistent with the findings of
Pedro et al.l". Also, Alfaifi et al.l® reported a significant
decrease in TSH levels after bariatric surgery.

In this study, there was statistically significant
statistically significant rise in postoperative free T4
after 1 year of surgery. These data are consistent with
the findings found by Cordido et a/.l*!, who reported a
significant rise in free T4 levels after bariatric surgery.
These changes demonstrate that the thyroid hormone
metabolism is improved after bariatric surgery. The
results are consistent with previous studies that reported
similar findings. Garcia-Moreno et al.”’! reported that
bariatric surgery improved hypothyroidism in 44.5%
of patients, and the condition is completely resolved in
22.2% of patients.

Our results were also comparable with the results
of the large meta-analysis published in 2019 that
compares the effect of different bariatric surgeries
on thyroid function and the dose of replacement
therapy in patients with hypothyroidism, as our results
showed a higher percentage of patients that stopped
their levothyroxine dose, especially after MGB and
RYGBU!L.

The highest results concerning patients who
reduced their dose of replacement therapy were
following LSG, RYGB, and MGB. Garcia-Moreno
et al®”! reported nearly the same results following
sleeve gastrectomy in the improvement of the thyroid
function status. Also, Khan et al.l® reported LSG to
be the owner of the highest success rate regarding the
reduction of the postoperative dose of levothyroxine.
A higher incidence of complete replacement treatment
abandonment was also recorded by Rudnicki
et al after LSG. On the contrary, Azran et al.l'"]
documented that RYGB was the founder of the highest
success rate in dose reduction among other bariatric
surgeries. However, several other controlled clinical
trials did not succeed in distinguishing the superiority
of one procedure over the other like Garg et a/.l'"! and
Fierabracci et al.l'l.

Only one patient in the LSG group converted to
overt hypothyroidism and had to increase the dose
of the replacement therapy (1/134, 0.74%), which is
consistent with Khan et al.), who reported that 4.3%
of patients had to increase their THR doses after

bariatric surgery. Although there was no statistically
significant difference between the three types of
surgery regarding weight loss, there was a significant
weight loss after bariatric surgery documented by the
high median EWL after 1 year of surgery, that was
about 45.8%. This is consistent with the findings of
Juiz-Valifa et al.["*], who also reported a mean EBMIL
of 72.2% after bariatric surgery. Also, Khan et al.l
reported the EWL postoperative as 58.9%.

CONCLUSION

All well-known bariatric surgeries, including both
restrictive and malabsorptive procedures, have a significant
impact on postoperative thyroid function and the THR dose
in patients with preoperative diagnosis of SH. The type of
surgery also affects results with still the high upper hand of
the malabsorptive procedures.

CONFLICT OF INTEREST

There are no conflicts of interest.

REFERENCES

1. Kompaniyets L, Goodman AB, Belay B, Freedman
DS, Sucosky MS, Lange SJ, et al. Body mass index
and risk for COVID-19-related hospitalization,
intensive care unit admission, invasive mechanical
ventilation, and death- United States, March-
December 2020. MMWR Surveill Summ 2021;
70:355-361.

2. Rudnicki Y, Slavin M, Keidar A, Kent I, Berkovich
L, Tiomkin V, ef al. The effect of bariatric surgery
on hypothyroidism: sleeve gastrectomy versus
gastric bypass. Surg Obes Relat Dis [Internet]
2018; 14:1297-1303.

3. Cordido M, Juiz-Valina P, Urones P, Sangiao-
Alvarellos S, Cordido F. Thyroid function
alteration in obesity and the effect of bariatric
surgery. J Clin Med 2022; 11:5.

4. Song RH, Wang B, Yao QM, Li Q, Jia X,
Zhang JA. The impact of obesity on thyroid
autoimmunity and dysfunction: a systematic
review and metaanalysis. Front Immunol 2019;
10(October):1-11.

5. Dewantoro D, Davenport R, Goh JY, Bakhshi A,
Ali A. The effect of different types of bariatric
surgery on levothyroxine requirement in
hypothyroid bariatric patients. Cureus 2022; 14:6.

6. Khan WF, Singla V, Aggarwal S, Gupta Y.
Outcome of bariatric surgery on hypothyroidism:
experience from a tertiary care center in

1504



Saber et al.

10.

India. Surg Obes Relat Dis [Internet] 2020;
16:1297-1301.

Pedro J, Cunha F, Souteiro P, Neves JS, Guerreiro
V, Magalhaes D, et al. The effect of the bariatric
surgery type on the levothyroxine dose of
morbidly obese hypothyroid patients. Obes Surg
2018; 28:3538-3543.

Alfaifi HH, Altowairqi MA, Algethami RG,
Altowairqi AH, Althomali HD, Almalki OM.
Effectiveness of bariatric surgery for improving
thyroid function and reducing levothyroxine dose
in patients with obesity and overt hypothyroidism.
Cureus 2023; 15:5.

Garcia-Moreno RM, Cos-Blanco AI, Calvo-
Vinuela 1, Zapatero-Larrauri M, Herranz L.
Change in levothyroxine requirements after
bariatric surgery in patients with hypothyroidism.
Endocr Regul 2022; 56:81-86.

Azran C, Hanhan-Shamshoum N, Irshied T,
Ben-Shushan T, Dicker D, Dahan A, et al.
Hypothyroidism and levothyroxine therapy
following bariatric surgery: a systematic review,
meta-analysis, network metaanalysis, and meta-
regression. Surg Obes Relat Dis [Internet] 2021;
17:1206-1217.

11.

12.

13.

Garg H, Priyadarshani P, Aggarwal S, Agarwal
S, Chaudhary R. Comparative study of outcomes
following laparoscopic Roux-en-Y gastric bypass
and sleeve gastrectomy in morbidly obese patients:
a case control study. World J Gastrointest Endosc
2012; 9358:163—-170.

Fierabracci P, Martinelli S, Tamberi A, Piaggi
P, Basolo A, Pelosini C, et al. Weight loss and
variation of levothyroxine requirements in
hypothyroid obese patients after bariatric surgery.
Thyroid 2016; 26:499-503.

Juiz-Valina P, Outeirifio-Blanco E, Pértega S,
Varela-Rodriguez BM, Garcia-Brao MJ, Mena
E, et al. Effect of weight loss after bariatric
surgery on thyroid-stimulating hormone levels in
euthyroid patients with morbid obesity. Nutrients
2019; 11:1-12.

1505



