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ABSTRACT
Objective: To describe the short-term results of mini-gastric bypass (MGB), the complications in patients who underwent mini-gas-
tric bypass surgery (MGB), and evaluate the value of the neutrophil to lymphocyte ratio (NLR) in predicting complications at an
early stage.
Study Design: A descriptive, analytical study.
Place and Duration of Study: Elazığ Medical Park Hospital, Elazığ, Turkey from January, 2016 to July 2019.
Methodology: Data of patients who had undergone MGB for morbid obesity at the Department of Surgery, Medical Park Hospital,
Elazığ, Turkey from January 2016 to July 2019 were retrospectively evaluated. Demographic characteristics, preoperative body
weight, body mass index (BMI), weight change after surgery, and postoperative complications were evaluated. The collected data
were statistically analysed. The Kolmogorov-Smirnov and Shapiro-Wilk tests were used to evaluate the data distribution.  
Results: A total of 95 patients were included in the study. The median preoperative BMI was 40.7 kg/m2 (40.2–42.5), the median
NLR was 2.1 (1.5–2.8), and the median length of hospital stay was 4.0 (3.0–4.0) days.  In univariate analysis, age, gender, preopera-
tive baseline BMI or preoperative NLR were not statistically significant related to the presence of postoperative complications. There
was a statistically significant difference in BMI, depending on different measurement times during the follow-up period (p< 0.001).
Conclusion: MGB is an effective procedure in obesity and diabetes surgery. Complications with high morbidity and mortality might
be seen, although at low rates. Although NLR’s efficacy is low in predicting MGB complications, it may be a useful parameter in a
large series.
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INTRODUCTION

Morbid  obesity  is  a  major  health  problem  worldwide.1,2  The
World Health Organization (WHO) has reported that at least 2
billion people are overweight globally. 3 According to WHO data,
in 2014, 39% of adults were overweight, and 13% were morbid
obesity.4 Obesity increases the risk of many systemic diseases
and  mortality.5  Due  to  failures  in  conservative  treatment,
surgery is becoming increasingly popular for the treatment of
morbid obesity. The efficacy of laparoscopic Roux-en-Y gastric
bypass (LRYGB) surgery, which has been performed  for more
than 50 years in obesity treatment, is undisputed.
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However,  even  for  experienced  surgeons,  the  procedure
presents some difficulties.1,3,6 Therefore, a surgical technique
known as a single anastomosis gastric bypass or mini-gastric
bypass (MGB) has been developed.3 In addition to having similar
surgical results to LRYGB, MGB has some advantages, such as
being  a  relatively  simple  technique  and  having  a  shorter
learning curve for the surgeon and shorter surgery duration.5

Although LRYGB is accepted as the gold standard procedure in
bariatric surgery, laparoscopic sleeve gastrectomy and MGB
have been competitive with LRYGB in recent years.2,7,8

MGB is a single-anastomosis malabsorptive surgical technique
preferred in morbidly obese patients. MGB is a safe and alterna-
tive procedure for LRYGB that has been demonstrated to be
effective in weight loss and in resolving metabolic complica-
tions. 2,4,6,9,10 The purpose of MGB is to enable a longer feeling
offullness” after eating, both by reducing the stomach volume
and by ensuring that foods are transferred to the terminal ileum
faster with the modulation of intestinal hormones. Its advan-
tages over LRYGB are that it is a single anastomosis and a rela-
tively simpler procedure. However, it has several serious nega-
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tive aspects, including micronutrient deficiency and marginal
ulcer gastrojejunal stenosis.

The neutrophil to lymphocyte ratio (NLR) is a parameter used as
a  safety  marker  in  systemic  inflammatory  response.  It  is  a
helpful marker for determining the prognosis in many types of
cancer  as  an  indicator  of  inflammation.  In  this  study,  the
purpose  was  to  present  the  complications  in  patients  who
underwent MGB and to evaluate the value of NLR in predicting
these complications at an early stage.

METHODOLOGY

The study was conducted retrospectively by scanning archives
of patients diagnosed with morbid obesity at the Department of
Surgery,  Medical  Park  Hospital,  Elazığ,  Turkey  from January
2016 to January 2019. Patients' record, who underwent MGB,
were reviewed on the hospital database, and included consecu-
tively in the study. The inclusion criteria were administration of
MGB due to obesity and/or diabetes mellitus.  The exclusion
criteria were patients who underwent other metabolic surgery.
The demographic characteristics of the patients, including age,
height,  weight,  body  mass  index  (BMI)  and  preoperative
haemogram  values,  were  recorded.  The  complications  that
occurred after surgery in the postoperative follow-up period
were investigated. The NLR values of the patients, who had
complications  and  those  who  had  no  complications,  were
compared;  and  the  efficacy  of  the  NLR  in  predicting  these
complications was determined. The surgeries were carried out
by the same surgeon with the same technique. In the postopera-
tive  follow-up  period,  the  standard  follow-up  protocol  was
applied to each patient. The patients who developed complica-
tions were ranked by the Clavien–Dindo classification.

The conditions of all  the patients, who were diagnosed with
morbid obesity and included in this study, were preoperatively
evaluated. The patients in this study were preoperatively evalu-
ated by a multidisciplinary group consisting of a dietitian, a
psychiatrist and an endocrinologist. Operations were decided
upon, if lifestyle changes and weight loss programmes were
seen to be ineffective. A total of 95 patients with MGB were
followed up and treated at the clinic within the specified time
period. Verbal informed consent was obtained from all patients
before  the  procedure.  Ethics  Committee  approval  was  not
necessary because of the retrospective study design. The study
was conducted in accordance with the ethical principles put
forward by the Helsinki Declaration.

Statistical analyses were performed using SPSS version 23 (IBM
Corp.,  Armonk,  NY,  USA).  The  Kolmogorov-Smirnov  and
Shapiro-Wilk tests were used to evaluate the data distribution.
The  descriptive  data  are  presented  as  frequencies  (n)  and
percentages (%) for categorical variables, mean with standard
deviation  for  normally  distributed  numerical  variables  and
median with interquartile range for non-normally distributed
numerical  variables.  Univariate  logistic  regression  analyses
were performed to estimate the postoperative complication
risk. Odds ratios and 95% confidence intervals are presented

for univariate logistic regression analyses. Mauchly’s test of
sphericity was used to determine the multivariate normality of
the repeated measure data of the BMI. The related-samples
Friedman two-way analysis of variance by rank test was used to
compare the non-normal distributed data of the preoperative,
postoperative  3-month  and  postoperative  6-month  BMI
measurements. Dunn’s pairwise post-hoc test with Bonferroni
correction was used for pairwise comparisons. A p-value < 0.05
was considered statistically significant.

RESULTS
This longitudinal surgical study was conducted on patients with
obesity  admitted  to  the  General  Surgery  Department,  who
underwent MGB surgery. A total of 95 patients were included in
the  study.  The  mean  age  was  49.7  ±  9.8  years;  females
comprised 36.8% of the patients. The median preoperative BMI
was 40.7 Kg/m2 (40.2–42.5), the median NLR was 2.1 (1.5–2.8),
and the median length of hospital stay was 4.0 (3.0–4.0) days.

By univariate analysis, gender, sex, preoperative BMI or preoper-
ative NLR were not statistically significantly related to the pres-
ence of postoperative complications (Table I). There was a statis-
tically  significant  difference  in  BMI  depending  on  different
measurement times during the follow-up period (p <0.001). On
pairwise comparison, statistically significant differences were
found  between  preoperative  and  postoperative  3-month
measurements, and preoperative and postoperative 6-month
measurements (p <0.001 and p <0.001, respectively). Complica-
tions developed in four  cases in  this  study.  According to the
Clavien–Dindo classification, the Grade II case was the patient
who received medical treatment due to biliary reflux and whose
symptoms regressed after treatment. Two cases in Grade IIIb
were operated again due to biliary reflux; and were converted
into LRYGB. One case was operated due to anastomotic leakage
in the early period.

DISCUSSION

Morbid obesity is a major health problem.1,2,11 Bariatric surgery
procedures  are  becoming  increasingly  prominent  in  morbid
obesity treatment due to inadequate conservative treatment
and insufficient exercise / diet practices.12,13 MGB is a single anas-
tomosis malabsorptive procedure employed in bariatric surgery.
When its short- and mid-term results are considered, it is found
an effective method with acceptable weight loss, comorbidity
and complication rates.1,2,4,10,14,15 However, serious complications
such as biliary reflux, marginal ulcer and gastrojejunal stenosis
might occur following MGB surgery.1,8 Although MGB resembles
Billroth  II  surgery,  it  has  superior  characteristics  in  terms  of
biliary reflux.3 In MGB, the pouch is narrower and longer, which
decreases biliary reflux. Another advantage is that anastomosis
is carried out on the back wall of the pouch, which reduces biliary
reflux by facilitating gastric emptying.3 The reported prevalence
of biliary reflux following MGB is between 0.9% and 2.8%.1,16 In
the present study, three patients had biliary reflux symptoms.
Carbajo et al. prescribed 40 mg of proton pump inhibitors and
sucralfate for six months in patients who had biliary reflux symp-
toms.1
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Table I: Demographics and baseline characteristics of the patients.

Variable  Odds ratio
(95% confidence interval) p

Age (years)  1.01 (0.91-1.12) *0.829
   Mean ± SD 49.7 ± 9.8   
Gender n (%)
   Female
   Male

 
35 (36.8)
60 (63.2)

  

Preoperative BMI (kg/m2)
   Median (IQR)

 
40.7 (40.2-42.5)   

Neutrophil to lymphocyte ratio
   Median (IQR) 2.1 (1.5-2.8)   
Length of stay
   Median (IQR) 4.0 (3.0-4.0)   
Preoperative BMI 0.80 (0.43-1.48) *0.477
Preoperative NLR 1.31 (0.61-2.81) *0.488
SD: Standard deviation, IQR: Interquartile range; BMI: Body mass index, NLR: Neutrophil to lymphocyte ratio; *Univariate logistic regression analysis was used.

Here, the present authors also prescribed the similar treat-
ment in the patients who had biliary reflux symptoms. In one
case,  the  reflux  symptoms  were  controlled  after  medical
treatment. Two patients received a revision of RNY gastric
bypass  because  of  biliary  reflux  that  was  resistant  to
medical  treatment.

Carbajo et al.  reported that the major complications that
required  early-period  reoperation  were  bleeding,  leakage
and obstruction.1 In this study, leakage was seen in an anas-
tomotic line in one patient in the early postoperative period,
and the patient underwent surgery again. The incidence of
marginal  ulcers  following  MGB surgeries  ranges  between
0.5% and 7.6%.1,7 In the present study, none of the patients
who received MGB had a marginal  ulcer in the follow-up
period. Another important complication of MGB is anasto-
motic stenosis. Carbajo et al. reported stenosis at a rate of
0.5%,1 and  Kansou et al. reported a gastrojejunal stenosis
rate of 16.9%.7 In this study, the longest follow-up period
was 36 months, and no stenosis was detected in any patient.

Another important concern about the MGB technique is the
probability of increased gastric and oesophageal cancer risk
because  of  the  biliary  reflux.3  However,  malignancy  risk  has
not  been shown to  increase after  MGB.14  In  the study by
Rutledge,  which  reported  the  results  of  the  first  1274  MGB
operations, the overall complication rate was 5.2%; and the
overall rates of deep vein thrombosis (DVP) and pulmonary
embolism  (PE)  were  0.08%  and  0.16%,  respectively.  The
leakage rate was determined to be 1.6%. One patient died in
hospital  (0.08%).16  Carbajo  et  al.  reported  the  long-term
complication rate as 1% in a series of 1200 cases.1 In the
present study, the general complication rate was 1.5%. No
DVP or PE was detected. One patient was operated again at
the  sixth  hour  postoperatively  because  of  anastomotic
leakage.  There  was  no  mortality  because  of  MGB.  In  his
study, Rutledge gave multivitamins containing iron (15 mg),
vitamin B12, folic acid, and vitamin D following MGB.16 In the
present study, multivitamins were given to the patients in the
postoperative period too, to avoid micronutrient deficiency.

NLR is  a  parameter  used as  a  safety  marker  in  systemic

inflammatory response. It is an easy-to-obtain and cost-effec-
tive marker that is employed as an indicator of inflammation
to  help  determine survival  in  many cancer  types.17-19  NLR
increases  in  patients  who have  higher  tumour  levels  and
nodal stages, and who have a higher number of metastatic
lesions or more aggressive disease.17 In a study conducted by
Halazun et al. to investigate the prognostic effects of NLR on
150 patients, who underwent liver transplantation because of
hepatocellular carcinoma, higher incidence of recurrence and
mortality  was  reported  in  patients  who  had  higher  NLR
rates.18

In this study, it was not possible to determine that preopera-
tive NLR was a strong predictor of complications and short
hospital  stays  for  MGB.  It  is  thought  that  the  situation
occurred due to the small number of patients. In studies with
larger patient series, it has been identified that enhanced NLR
is associated with complications, which indicates that the NLR
value can be used as an independent predictor of prognosis
in MGB in a larger series study.

The  limitations  of this study were its retrospective design
and limited number of cases. However, when the short-term
results are considered, it is believed that the present study
will contribute to the literature because it showed low compli-
cation rates and correct management of the complications.

CONCLUSION

MGB  is  an  effective  procedure  in  obesity  and  diabetes
surgery. Complications that may lead to high morbidity and
mortality might be seen, although at low rates. The NLR,
which may be examined with whole blood count, is a param-
eter that can be easily employed because it has a low cost
procedure  and  is  easily  accessible.  Although  its  efficacy  is
low in predicting MGB complications in a large series, it may
be a useful parameter.
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