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ABSTRACT
Aim: In treating obesity, the restrictive effects of laparoscopic 
sleeve gastrectomy (LSG) and malabsorptive effects of laparo-
scopic Roux-En-Y Gastric Bypass (LRYGB) are two distinct out-
comes responsible for excess weight loss.

Material and Method: The data of 110 patients who underwent 
bariatric surgery for morbid obesity (Body Mass Index-BMI ≥40 
kg/m2) in our hospital between 2012 and 2017 and completed 
the 6-month follow-up period were retrospectively evaluated. 
According to the surgical procedure (LSG and LRYGB), the pa-
tients were divided into two groups, with 65 patients in the LSG 
group and 45 in the LRYGB group. The demographic characteris-
tics of the patients in both groups, preoperative and postoperative 
weight, BMI, iron, and iron-binding capacity, ferritin, vitamin B12, 
folic acid, hemoglobin, 25-hydroxy vitamin D, and MCV levels were 
compared.

Results: There was no significant difference between the groups 
regarding preoperative and postoperative weight or BMI values   
and weight loss values   at the 6th postoperative month (p>0.05). 
While all preoperative parameters were similar between the two 
operation groups, a decrease in serum iron and MCV values   in 
the LRYGB group at the 6th postoperative month was statistically 
significant (p=0.014, p=0.031, respectively).

Conclusion: LSG and LRYGB operations can be accepted as ef-
fective surgical methods with similar mid-term results and success 
rates. Iron deficiency and related blood count changes can be 
seen more frequently in gastric bypass patients than those under-
going sleeve gastrectomy.
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ÖZET
Amaç: Obezite tedavisinde sleeve gastrektomide restriktif, Roux-
En-Y Gastrik Bypass yönteminde ise malabsorbtif etkiler ön plan-
dadır. Çalışmamızda LSG ve LRYGB grubundaki hastalarımızın 
preoperatif ve postoperatif dönemdeki kilo ve nutrisyonel paramet-
relerinin karşılaştırılması amaçlanmıştır.

Materyal ve Metot: 2012–2017 yılları arasında Bursa Yüksek İhtisas 
Eğitim ve Araştırma Hastanesinde Genel cerrahi kliniğinde morbid 
obezite (Body Mass Index-BMI ≥40 kg/m2) nedeniyle, bariatrik cerrahi 
uygulanan ve altı aylık takip dönemini tamamlayan toplam 110 hastanın 
verileri retrospektif olarak değerlendirildi. Hastalar uygulanan yönteme 
göre iki gruba ayrıldı (LSG ve LRYGB). LSG grubunda 65, LRYGB 
grubunda 45 hasta yer aldı. Gruplarda yer alan hastaların demografik 
özellikleri, preoperatif ve postoperatif dönemdeki kilo, BMI, demir ve 
demir bağlama kapasitesi, ferritin, vitamin B12, folik asit, hemoglobin, 
25-hidroksi vitamin D ve MCV düzeyleri kaydedilip karşılaştırıldı.

Bulgular: Gruplar arasında hastaların ameliyat öncesi ve sonrası 
kilo ve BMI değerleri ve ameliyat sonrası 6. ayda kaybedilen kg 
değerleri açısından anlamlı fark bulunamadı (p>0,05). Ameliyat ön-
cesi bütün parametreler her iki ameliyat grubu arasında benzerken, 
ameliyat sonrası 6. ayda LRYGB grubunda serum demir ve MCV 
değerlerindeki düşüş istatistiksel olarak anlamlı bulundu (sırasıyla, 
p=0,014, p=0,031).

Sonuç: Sonuç olarak, erken dönem sonuçları itibari ile LSG ve LRYGB 
ameliyatları benzer sonuçlara ve başarı oranlarına sahip etkili cerrahi 
metodlar olarak kabul edilebilir. Bariatrik cerrahi sonrası gastrik bypass 
uygulanan hastalarda erken dönemde demir eksikliği ve buna bağlı 
semptomlar sleeve gastrektomiye göre daha sık görülebilir.

Anahtar kelimeler: sleeve gastrektomi; gastrik bypass; laparoskopi; bariatrik 
cerrahi; kilo kaybı; vitamin eksikliği

İletişim/Contact: Hasan Cantay, Department of General Surgery, Kafkas University School of Medicine, Kars, Turkey  •  Tel: 0533 623 55 76  •   
E-mail: hasan_cantay@hotmail.com  •  Geliş/Received: 06.03.2021  •  Kabul/Accepted: 03.04.2021
ORCID:  Hasan Cantay, 0000-0003-3309-8879  •  Mehmet Fatih Erol, 0000-0003-0501-6223  •  Hacı Murat Çaycı, 0000-0002-4833-1509  •   
Umut Eren Erdoğdu, 0000-0001-6700-1858  •  Evren Dilektaşlı, 0000-0003-4357-0516  •  Gözde Doğan, 0000-0003-3274-383X  •  
Yurdakul Deniz Fırat, 0000-0002-1854-4765  •  Nejdet Deniz Tihan, 0000-0001-7777-0781  •  Hüseyin Ayhan Kayaoğlu, 0000-0001-5807-6698

mailto:hasan_cantay@hotmail.com


Kafkas J Med Sci 2021; 11(3):376–380

377

Introduction
Obesity and its related comorbidities (such as hyper-
tension, hyperlipidemia, and type 2 diabetes) are asso-
ciated with high morbidity and mortality1. The non-
surgical treatment of morbid obesity, with diet, medical 
practices, and exercise, cannot achieve effective weight 
loss as surgery2,3. However, although effective weight 
loss and comorbidity resolution can be accomplished 
with several bariatric surgical interventions, no single 
method has been recognized as the gold standard4.

LSG is a widely used method, recently gaining in 
popularity. LSG provides an effective weight loss and 
comorbidity solution in obesity management with its 
restrictive and hormonal effects5,6. Since the pylorus 
and duodenum are still secure after LSG, there is a low-
er vitamin and nutrient deficiency rate. On the other 
hand, LRYGB is the optimal malabsorptive operation 
technique, but it is also restrictive. Vitamin and nutri-
ent deficiency is expected during the postoperative pe-
riod7–9 as a decrease in the amount of food taken leads 
to vitamin and nutrient deficiency due to malabsorp-
tive effects10–12.

Our study aimed to compare changes in weight and 
nutritional parameters of LSG and LRYGB operations 
in the preoperative and postoperative periods.

Material and Method
Between January 2012 and November 2017, the data 
of 110 patients who underwent bariatric surgery 
for morbid obesity (Body Mass Index-BMI ≥40 kg/
m2) and completed a 6-month follow-up period in 
Bursa Yüksek Ihtisas Training and Research Hospital 
General Surgery Clinic were retrospectively evaluated. 
According to the surgery method, the patients were 
divided into two groups, with 65 patients in the LSG 
group and 45 patients in the LRYGB group. Detailed 
information about LSG and LRYGB techniques was 
given to the patients preoperatively and written in-
formed consent was obtained. The Declaration of 
Helsinki carried out our study, and ethics committee 
approval was obtained with several 2017–15/26 from 
the Uludag University Faculty of Medicine Ethics 
Committee before the study.

The study included patients between the ages of 18–65 
with a pre-op BMI ≥40 and attended follow-up for 
six months was included in the study. Patients with a 
BMI of <40, those who underwent revision surgery, or 
those who did not have regular follow-up records were 

excluded from the study. Postoperatively, patients in both 
groups were enrolled in a dietician’s nutritional program 
and prescribed multivitamin and nutrient support.

The demographic characteristics, comorbidity, pre-
operative and postoperative weight, body mass index 
(BMI), iron and iron-binding capacity, ferritin, vita-
min B12, folic acid, 25-hydroxyvitamin D level, hemo-
globin, and MCV (Mean Corpuscular Volume) levels   
were recorded and compared.

Statistical Analysis
The frequency and percentages from the descriptive 
criteria, the average from the location criteria, and the 
standard deviation from the common criteria were tak-
en in research data analysis. Student-t-test (significance 
test of the difference between two means) was used to 
evaluate continuous data. The level of significance was 
taken as p<0.05.

Results
One hundred ten patients were included in our study. 
Laparoscopic surgery was performed on all patients 
without conversion to open surgery. No incidence of 
mortality was recorded in our patients in the postoper-
ative period, and there was no case of significant early-
period morbidity.

The age, gender, presence of comorbidity, preoperative 
and postoperative weight, and BMI data of the patients 
in the two groups were evaluated (Table 1). The LSG 
group was composed of 78.5% female and 21.5% male 
patients, with 86.7% female and 13.3% male patients 
in the LRYGB group. No statistical difference was ob-
served between the groups regarding gender distribu-
tion (p=0.266). The mean age of the patients in the 
LSG group was 38.83±10.83, while the mean age was 
37.48±10.94 years in the LRYGB group. Again, there 
was no statistically significant difference between the 
groups regarding age distribution (p=0.526).

The rate of comorbidity was 41.5% in the LSG group 
and 51.1% in the group that underwent LRYGB, but 
this was not statistically significant (p=0.322). There 
was also no statistically significant difference between 
the groups regarding preoperative and postoperative 
6th-month weight or BMI values.

Iron, iron-binding capacity, ferritin, folate, B12, 
25OH vitamin D, Hgb, and MCV levels in both 
groups were evaluated in the preoperative and post-
operative 6th month (Table 2). While there was no 
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statistically significant difference between the groups 
in the preoperative period, statistically significant de-
creases in serum iron and MCV values   were observed 
in the LRYGB group at the postoperative 6th month 
(p=0.014 p=0.031, respectively).

Discussion
Obesity is a multifactorial disease impacted by socio-
economic and socio-cultural influences and biological 
factors13,14. The most effective and sustainable results 
in obesity treatment are provided by bariatric surgical 
interventions15.

While bariatric surgical interventions are most fre-
quently performed in women, gender does not appear 
to be a determinant for the method of bariatric sur-
gery16,17. This is corroborated by our study, where most 

of our patients were female, and there was no statisti-
cally significant difference in gender between the LSG 
and LRYGB groups (p=0.266; p=0.526).

In our study, mean weight loss at the end of the sixth 
postoperative month was recorded as 38.43 kg in pa-
tients undergoing LSG and 36.71 kg in patients who re-
ceived LRYGB. Accordingly, there was no statistically 
significant difference between the two groups regard-
ing weight loss (p=0.357). In other studies comparing 
the results of LSG with LRYGB, weight-loss rates were 
also found to be similar. It has been emphasized that 
the efficacy of LSG surgery is no less than LRYGB and 
that it can be an ideal surgical method16–18.

At the end of the sixth month, there was no statisti-
cally significant change in BMI between the groups: 
the average BMI decreased to 31.31 kg/m2 in the LSG 

Table 1. Age, preoperative and postoperative weight, BMI and weight loss values   of the patients

LSG
 (n=65)

LRYGB
 (n=45) P value

Age 38.83±10.83 37.48±10.94 0.526

Weight (kg) Preoperative
6th mounth

123.50±15.68
85.07±10.67

122.46±14.83
85.22±8.54

0.727
0.697

BMI (kg/m2) Preoperative
6th mounth

45.46±4.67
31.31±3.53

45.70±5.10
32.05±3.04

0.797
0.254

Weight loss (kg) 6th mounth 38.43±8.84 36.71±10.58 0.357

LSG, laparoscopic sleeve gastrectomy; LRYGB, laparoscopic roux-en-y gastric bypass; BMI, body mass index, Student t test. 

Table 2. Preoperative and postoperative iron, iron binding capacity, ferritin, folate, vitamin B12, 25OH vitamin D, Hgb, MCV values

LSG
 (n=65)

LRYGB
 (n=45) P value

Iron
 (µg/dl)

Preoperative
6th mounth

67.24±28.76
74.09±33.53

59.66±24.47
59.38±25.00

0.152
0.014

Iron binding capacity (µg/dl) Preoperative
6th mounth

296.64±82.00
260.63±76.76

315.97±83.39
277.51±86.69

0.230
0.285

Ferritin
 (ng/ml)

Preoperative
6th mounth

61.34±54.89
56.69±48.48

59.73±77.12
46.37±59.21

0.898
0.421

Folate
 (ng/ml)

Preoperative
6th mounth

8.73±4.71
7.44±4.08

8.58±4.31
6.97±3.38

0.866
0.527

Vitamin B12
 (pg/ml)

Preoperative
6th mounth

348.04±132.29
281.64±83.38

331.77±87.57
323.73±137.62

0.472
0.071

25 OH vitamin D (ng/ml) Preoperative
6th mounth

25.40±14.90
26.63±15.96

20.99±9.80
21.78±11.09

0.085
0.081

Hemoglobin
 (g/dl)

Preoperative
6th mounth

13.62±1.62
13.43±1.40

13.29±1.37
13.10±1.33

0.270
0.225

MCV Preoperative
6th mounth

84.25±6.54
84.82±6.46

82.49±7.56
81.92±7.34

0.197
0.031

LSG, laparoscopic sleeve gastrectomy; LRYGB, laparoscopic roux-en-y gastric bypass; MCV, mean corpuscular volume, Student t test. 
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(OH) D3 levels between the two groups in the pre-
operative or postoperative periods. The reason for this 
was thought to be vitamin D replacement, which was 
initiated in our patients in the early post-op period (1st 
month postoperatively).

Limitations
The relatively low number of patients in the study 
groups and a follow-up period of only six months, 
without long-term results, are limitations of our study.

Following bariatric surgery in morbidly obese patients, 
vitamin and nutrient deficiency may develop in the 
follow-up period due to restriction in food intake or 
malabsorption. In primarily malabsorptive interven-
tions such as the LRYGB method, a decrease in iron 
and related MCV values   may be more pronounced. 
Therefore, it is thought that an adjustment in replace-
ment therapy during follow-up should be considered 
according to the surgical method used.
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