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The role of extended antral resection on weight loss and
metabolic response after sleeve gastrectomy:
A retrospective cohort study

Adem Yuksel', Murat Coskun?, Kerem Karaman?

ABSTRACT

Objective: The impact of extended antral resection (AR) after laparoscopic sleeve gastrectomy (LSG) on
clinical results is still not clearly elucidated with conflicting results. Our study aimed to determine whether
AR is superior to antral preservation (AP) regarding clinical results.

Methods: Patients were divided into two groups according to the distance of gastric division as AR group
(2cm from pylorus) and AP group (6cm from pylorus). Postoperative excess weight loss percentile (%EWL)
and total body weight loss percentiles (%TBWL) at the end of first, 6" and 12 months were compared.
Secondly, metabolic parameters and complications were compared.

Results: The first 68 patients underwent AP, and the following 43 patients underwent AR. Although
statistically not significant, AR achieve more %EWL and %TBWL at the end of the first year, (P>0.05). On
the other hand, metabolic parameters were similar at the end of the first year, (P>0.05). Resolution of
comorbidities were statistically not different, (P>0.05). Staple line leak occurred in two patients of the AR
group (4.7%) and two patients of the AP group (2.9%), (P>0.05).

Conclusion: Both AR and AP seem to be equally effective in resolution of metabolic response. Although
statistically not significant- AR provided more %EWL and %$TBWL at the end of 12 months.
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stomach division should be started is still not
standardized and has been reported varying from
two to 8cm.””

The aim of the present retrospective cohort
study was to determine whether AR is superior
to AP regarding weight loss and resolution of co-
morbidities.

METHODS

Following approval of the ethical committee
patients who underwent LSG between January
2016 and June 2018 are retrospectively analyzed.
Patients with BMI > 40 were included. Patients
with a history of previous bariatric surgery and
patients who did not attend regular follow-up
visits (first, 6™ and 12 months) were are excluded.
(Registration: Clinical Trials.gov NCT04109664).
The patients were grouped according to the
distance of gastric division as AP group (6cm from
pylorus) and AR group (2cm from pylorus). Sixty-
eight patients underwent AP, whereas 43 patients
underwent AR.

Patient  characteristics and demographic
data, including age, gender, BMI, co-morbid
diseases (hypertension (HT), Type II diabetes,
dyslipidemia), biochemical parameters
(glucose, HbAlc, C-peptide, insulin, cholesterol,
triglyceride, HDL, LDL, and VLDL were extracted
from a prospectively prepared patient’s chart.
The 30-day outcomes including postoperative
morbidity and mortality are taken from patient’s
folder.

Weight loss alteration at the end of first, 6" and
12 months were calculated as excess weight loss
percentile (%EWL) and total body weight loss
percentile (%TBWL). The %EWL was calculated
as [(preoperative weight - follow up weight) /
(preoperative weight-ideal weight)] x100, with
ideal weight based on a BMI of 25kg/m? The
%TBWL was calculated as [(preoperative weight
- follow up weight) / (preoperative body weight)]
x100.

Resolution of co-morbidities was defined as
reduction of co-morbidity related symptom
and signs with change of specific biochemical
blood tests to normal ranges. The Clavien-Dindo
classification scale was used to define the severity
of complications."

Surgical Technique: The LSGs were performed
by two surgeons. Patients were placed in supine
position. Antibiotic prophylaxis was started
before anesthesia induction. The greater omentum
is carefully dissected from the stomach at a
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distance of 2cm for the patients with AR, and 6cm
for patients with AP. All sleeves are transected
using 36 French orogastric tubes. Green cartridges
(4.8 mm staple height) are used for the first firing
and blue cartridges (3.5 mm) for the rest. Neither
over sewing sutures to the staple line nor staple
line reinforcement products are used. Homeostatic
metallic clips are used for bleeding at the staple
line. If bleeding persists and cannot be controlled,
an interrupted suture is performed at the point
of bleeding. A leak test with methylene blue is
performed to the gastric remnant to assess the
integrity of the suture line. The procedure is
completed by placing an abdominal drain just next
to the staple line.

Statistical Analysis: Data analysis was performed
by using SPSS Statistics version 20.0 software (IBM
Corporation, Armonk, NY, USA). Descriptive
statistics for continuous variables were shown as
mean * standard deviation or median (minimum-
maximum) and categorical variables were shown as
the number and percentage of cases. Kolmogorov-
Smirnov test is used to determine normally
distributed variables. A mean * standard deviation
is used for normal distribution of continuous
variables, whereas median (Interquartile
Range (IQR) 25th - 75th) percentiles are used
for variables without normal distribution. The
significance of the difference between the groups
in terms of mean was analyzed with Student’s ¢
test as significance of the difference in median
values was analyzed with the Mann-Whitney U
test. Categorical variables were analyzed by Chi-
square test, where appropriate. Finally, a P value <
0.05 was considered statistically significant.

RESULTS

One-hundred-forty-two patients underwent
LSG. Of these, 20 patients were excluded because
of different primary surgeon, four patients were
excluded due to their previous bariatric surgery,
and seven patients who did not attend regular
follow-up visits were not included. Thus 111
patients were included to the study. The pyloric
distance of antral resection was 6 cm in 68 patients
(61.3%), and 2cm in the remaining 43 patients
(38.7%). Ninety-two patients (82.9%) were female,
and 19 patients (17.1%) were male. According to
Kolmogorov-Smirnov test; there was no normal
distribution in BMI, duration of the operation,
length of hospital stay (hospitalization) variables.
The mean age was 38.2 £ 9 years, and the median
BMI was 44.5 (IQR; 41.2-49.9). No significant
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Table-I: Patient’s characteristics and demographic data.

Total (n:111) AR (n:43) AP (n:68) P Value
Weight (kg) 121.7 £17.1 122.5+19.1 121.2+159 0.695
BMI (kg/m?) 44.5(41.2-49.9) 44.5(41-49.9) 44.7(41.2-50) 0.861
Age (years) 38.2+9 38.0+93 383+88 0.849
Gender (Male/Female) 19/92 8/35 11/57 0.942
Type II Diabetes Mellitus 44(39.6%) 20(45.5%) 24(54.5%) 0.328
Hypertension 32(28.8%) 9(28.1%) 23(71.9%) 0.213
Dyslipidemia 25(22.5%) 9(36%) 16(64%) 0.931
Operation time (min) 70(60-80) 75(60-80) 70(60-83.7) 0.335
Hospitalization (days) 5(5-6) 5(5-5) 5(5-6) 0.23
BMI: Body mass index.
Table-II: Comparison of metabolic parameters. difference was found according to age, gender,

AR (n:43) AP (n:68) P Value BMI, co-morbidities (Type II diabetes mellitus,

hypertension, dyslipidemia), duration of the

Before Surgery operation and length of hospital stay, (respectively;
Glucose 12462496 12125159 0082 b6 849, 0.942, 0.328, 0.213, 0.931, 0.335, 0.230
HbAlc 6.3+1.4 6.1+0.8 0.976 P>0.05), (Table-I)

Insulin 53.8+13.8 56.749.6 0.357 / . ) . . .
C-peptide 57415 3419 0.035 Preoperative anc% posjcoperatlve flrst year fasting
Cholesterol 19694333  192.6:348  0.521 glucose, HbAle, insulin, C-peptide, cholesterol,
Triglyceride 154485 1585729  0.769 triglyceride, HDL, LDL, VLDL levels were not
HDL 49349 9 4748 5 0198 statistically different in two groups, (P>0.05),
LDL 1164258  113.6+293  0.658 (Table-II).

VLDL 28.8+11.7 31.2414.9 0575 Postoperative mean %EWL at the end of first,

12 Months 6™, and 12 months of the AP group were in order
Glucose 877495 89 348 0.624 22.748.1%, 57.1£2% and 69.6£20.5%, respectively.
HbAlc 59403 50404 0.402 On the other hand, postoperative mean %EWL
Insulin 6.5+4.3 8.748.6 0.068 at the end of first, 6", and 12 months of the AR
C-peptide 1.2405 13405 0.551 group were 24.2+8.5%, 59+16.9% and 72.6+20.6%,
Cholesterol 193+28.2  189.4#342  0.515 respectively. When compared the two group
Triglyceride ~ 99.64£38.7  87.4%359  0.115 regarding %EWL, no significant difference has
HDL 53.8+13.8  56.8+9.7  0.228 been found, (P>0.05), (Table-III).

LDL 118.8424.8 11524294  0.508 Postoperative mean %TBWL at the end of first,
VLDL 199+77 173723  0.076 6™, and 12 months of the AP group were in order

HbAlc: Glycated hemoglobin Alc, 9.9+£2.8%, 24.9+£5.8%, and 30.817.4 respectively. On

HDL: High-density lipoprotein, the other hand, postoperative mean %TBWL at the

LDL: Low-density lipoprotein, end of first, 6", and 12 months of the AR group were

VLDL: Very-low-density-lipoprotein. 10.5+2.8%, 25.9£5.8% and 32.1£8%, respectively.

Table-III: Comparison of the groups according to EWL% and TBWL%.
Total (n: 111) AR (n: 43) AP (n: 68) P values

%EWL

at 1 months 233 %82 242+ 85 227+8.1 0.654

at 6 months 57.8+17.5 59+16.9 5712 0.584

at 12 months 70.8 £20.5 72.6 £20.6 69.6 £20.5 0.456
%TBWL

at 1 months 10.1£2.8 10.5+2.38 99+28 0.272

at 6 months 253 %538 259+5.38 249+5.8 0.368

at 12 months 313x7.6 32.1+8 30.8+7.4 0.372

%EWL: Excess weight loss percentile, % TBWL: Total body weight loss percentile.
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Table-IV: Postoperative complications.

AR (n:43) AP (n:68)
Clavien-Dindo Grade
I 2 1
II 4 7
111 2 0
v 0 0
\% 0 0
Total; n (%) 8 (18.6) 8 (11.8)

The difference between the two groups according
to %TBWL was not significant, (respectively; p:
0,272, 0,368, 0,372 P>0.05), (Table-III).

Thirty-day morbidity rate was not statistically
different in two groups (P>0.05). Staple line leak
occurred in 2 patients (2.9%) of the AP groups, and
2 patients (4.6%) of the AR group, respectively. Of
the AP group, gastric leak healed spontaneously
in one patient after 10 days and in the remaining
patient 15 days later under conservative
management with total parenteral nutrition and
percutaneous drainage. On the other hand, leaks of
the AR group healed in order 3 and 6 months later
with gastric stent placement. Mortality did not
occur. None of the patients had major complains of
gastroesophageal reflux disease (GERD) requiring
hospitalization or surgical intervention. Although
statistically not significant, the complication rate
was higher in the AR group (18.6%) than the AP
group (11.8%), (P>0.05), (Table-1V).

When compared the two groups according the
resolution of HT, Type-II DM, and dyslipidemia no
significant difference was found at the end of the
first year, (P>0.05), (Table-V).

DISCUSSION

The main approach to include antrum within
resection margins during LSG is to maintain
further reduction of gastric volume with the
hope of more effective long lasting weight loss.
However, some authors claim that preserving
the antrum is crucial for contractile function that
promotes gastric emptying. Further, a preserved
antrum may decrease the risk of leakage by
reducing intragastric pressure and eventually,
gastro-esophageal reflux.!-1®

Results of several studies regarding the effect of
AR on weight loss is controversial.”#*1¢ Abdallah
et al’, observed in their study that extended
antral resection (division at 2cm from the pylorus)
provides significantly more %EWL at 6, 12 and
24 months than the division at 6cm. On the
other hand, Garay and his colleagues,® found no
significant difference after one-year follow-up
regarding %EWL between AR (division at 2cm
from the pylorus) and AP (division at 5cm from
the pylorus). Further, they observed significantly
accelerated gastric emptying in antrum preserved
patients when compared with extended antral
resection performed ones. ELGeidie et al.™, found
no significant %EWL at 12 months between AR
(division at 2cm from the pylorus) and AP (division
at 6cm from the pylorus) groups. Obeidat and his
colleagues, achieved significantly more %EWL
in extended antrum resected patients (transection
2cm from pylorus) at the first and second years
than the AP group (transection 6cm from the
pylorus). Further, although not significant- weight
regain occurred more frequent in the AP group.
Yormaz et al.’%, found significantly more %EWL
and %TBWL in the AR group (division at 2cm
from the pylorus) at 6, 12 and 24 months when
compared with the AP group (division at 6cm
from the pylorus). Avlanmis et al.'’, observed
that a resection margin with a short distance
(<Bcm) to pylorus is associated with better %EWL
during 36 months. However, they also observed
that these patients are more prone to nausea and
vomiting in the early postoperative period. In the
present study, following the first 68 consecutive
patients with AR, we began to AR with the hope of
achieving more long lasting weight loss. Although
statistically not significant- AR provided more
%EWL and %TBWL at the end of 12 months. The
statistically insignificance may probably relate to
the small sample size.

It has been previously shown that bariatric
surgery effectively achieves remission of type- Il
DM and obesity related comorbidities.'® The effect
of LSG as a bariatric procedure has also been
proven in achieving effective weight loss.”® On
the other hand, resection of antrum on metabolic

Table-V: Resolution of co-morbidities at the end of first year.

AR (n:43) AP (n: 68) P values
Type 2 Diabetes, n (%) 17/20 (85%) 22/28 (78.6%) 0.716
Hypertension, n (%) 9/10 (90%) 17/22 (77.3%) 0.637
Dyslipidemia, n (%) 5/9 (55.6%) 10/16 (62.5%) 1.0
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response is also still not clearly elucidated with
often similar results.”’®42 Abdallah et al’,
observed no significant difference between AR
and AP groups in resolution of co-morbidities.
Khalifa et al.”?, found no significant difference
between AR (division at 2cm from the pylorus)
and AP (division at 6cm from the pylorus) groups
in resolution of Type-II diabetes and HT at 6
months. ELGeidie and his collagenous' compared
between AR and AP groups the resolution of
Type-2 diabetes, HT and dyslipidemia at 6 and
12 months. They found similar results. Vives and
his collagenous® compared metabolic parameters
at 12 months between AR (division at 3cm from
the pylorus) and AP (division at 8cm from the
pylorus) groups including c-peptide, insulin,
HbAlc, glucagon like peptide-1 (GLP-1) and
gastric inhibitory peptide (GIP). They found no
difference after one year according to GLP and
GIP changes. Hyperinsulinemia significantly
improved in the AR with respect to AP group but
only in diabetic patients. In the present study,
both parameters of hyperinsulinemia (glucose,
insulin, HbAlc, and C-peptide) and dyslipidemia
(cholesterol, triglyceride, HDL, LDL, and VLDL)
were similar between AR and AP groups at the
end of 12 months.

An effective approach to LSG aims to eliminate
complications while achieving maximum weight
loss with resolution of comorbidities. Theoretically,
the risk of staple line leak increases as the remained
gastric volume decreases. Notwithstanding,
several studies showed that the risk doesn’t
increase with AR.”8142 In the present study, staple
line leak occurred in two patients from the AP
group (2.9%) and two patients from the AR group
(4.7%), respectively. Similar to the literature data,
the complication rates of the present study were
statistically equal both in AR and AP performed
patients. However, the healing process of the leaks
took longer time with AR when compared to AP.
This is most likely related to a much narrower
gastric lumen with higher intragastric pressure
after AR which makes difficult to close and heal of
the leak defect.

Limitations of the study: First, it is retrospective.
Secondly, the sample size is small. Third, long
term results are still not known. On the other
hand, besides the weight loss alterations, the study
provides also detailed information on changes
of metabolic parameters at the end of the first
postoperative year.
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CONCLUSION

LSGappears to be an effective bariatric procedure
in improving metabolic parameters as well as
weight loss. Both LSG with AR and AP are equally
effective in resolution of metabolic response at the
end of the first year. On the other hand, AR seems
to achieve more %EWL and %TBWL than the AP.
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received financial support or had any institutional
or other relationships that might lead to bias.
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