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Introduction:
Th e earliest records of a surgical procedure was 
the jejunoileal bypass (1950’s) that resulted in 
less than optimal results following surgery that 
culminated in abandoning of the procedure.1 
Following the advent of newer technological ad-
vancements for sealing vessels saw the fl ourish 
of laparoscopic procedures designed for weight 
loss. Most notably from literature was the Lap-
Band, Sleeve gastrectomy, Rou-en-Y gastric by-
pass and duodenal switch.2 Th ese procedures 
benefi tt ed patients with wide range of complica-
tions and varying weight reductions.3

Th e mechanisms proposed were both restrictive 
and malabsorptive from the results of surgery, 
but with the work of Pound a strong proposal for 

a hormonal role was soon adopted and showed 
benefi t of reduction of secretion of  from the 
fundus of the stomach and pancreas as more val-
id and acceptable methods of reducing weight.4 
Th e debate to which procedure was the best 
for treating obesity and the growing surge of 
epidemic in western nations resulted in a dras-
tic favoritism of surgeons to perform sleeve gas-
trectomy in obese patients or as part of a staged 
procedure in patients with a BMI of > 55 kgm.2,5

Sleeve gastrectomy has shown to reduce ap-
proximately 50% of excess body weight (EBW) 
6-12 months aft er surgery.6 Th is remarkably is 
observed in the fi rst year but later the weight loss 
is very unpredictable. In a study conducted by 
Kammerer et al. the percentage of excess weight 
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lost (%EWL) in a series of 200 patients was ap-
proximately 44%.7 Th is would be considered by 
some patients as suboptimal but a more signifi -
cant number of patients show improvement in 
mobility, declining glycaemic levels, relief from 
obstructive sleep apnoea and cardiovascular dis-
eases.

Apart from the risk of operating on obese pa-
tients as an anesthetic risk and increased chanc-
es of developing deep venous thrombosis, there 
remain a constellation of complications that 
need to be followed by surgeons despite all the 
technological advancements apart from the suc-
cess of the procedure that is weight loss.8 Th ese 
include bleeding from staple line, staple line 
leaks, stenosis and strictures with an att empt to 
create a very narrow tube, sudden (rapid weight 
loss) and digestive issues. Documenting a higher 
number of females (74%) in a study conducted 
by Siddiq et al. no mortalities were documented, 
although a fi gure of 0.19% has been document-
ed in a review by Rabkin et al. over a period of 
30 days post-operatively. Th is rate compared to 
other mortality rates for greater surgical pro-
cedures is acceptable considering the benefi ts. 
Th e inherent fear of populations where the pro-
cedure is not common practice is the purpose 
and rationale of documenting the frequency of 
complications in the post-operative period in 
this study.

Material and Methods:
Th is descriptive study was conducted at Lady 
Reading Hospital, Peshawar from 1st May 2018 
to 30th April 2019 as part of an endeavor to 
explore bariatric surgery and included cases 
operated both in the government and private 
sector i.e. Lady Reading Hospital, Peshawar 
and Mohmand Medical Center, Peshawar. All 
patients were operated by a single surgeon. All 
patients were enrolled following strict obser-
vation of BMI, diet, co morbidity, att empts at 
weight loss and symptoms. Ethical issues were 
discussed and addressed following which an ap-
proval was obtained from the ethical committ ee 
of Lady Reading Hospital. Considering the lack 
of a sample frame no control group was selected 
to compare techniques.         

All patients seen in the outpatient department 
were counseled and educated about the ben-
efi ts of the procedure and a writt en consent was 
obtained. Patients >55 years of age, BMI>40, 
cardiac disease, concomitant GERD with radio-
logical evidence of hiatal hernia were excluded 
at the outpatient department. All the candidates 
were asked to meet a dietician and document a 
proven weight loss of >10 kg at any point. Ap-
propriate lifestyle modifi cation was instituted 
where possible by the dietician. Excess body 
weight and ideal weight calculation was calcu-
lated pre-operatively on the eve of surgery. In-
vestigations including full blood count, RFT’s, 
LFT’s, coagulation profi le, Viral Profi le, Fasting 
blood sugar and a chest X-ray were performed 
in all patients. Rest of the relevant investigation 
was at discretion of the att ending surgeon. Only 
clear fl uids night before surgery was advised 
along with thromboprophylaxis with enoxapa-
rin instituted and carried on till 7th post opera-
tive day (POD). 

All patients were operated in supine position by 
a four port technique including the liver retrac-
tion (where needed). Greater curvature was re-
leased using harmonic, vessel sealing device, till 
exposure of the left  crus. A point at the antral 
side identifi ed at 7 centimeters from the pylorus 
was marked. Staplers of varying thickness from 
4.1 mm -3.5 mm were used from the antral end 
till the angle of HIS using Echelon fl ex endo-
scopic stapling device. Th e staple points were 
decided by being guided using a 36Fr bougie. 
Following completion of the stapling prior to 
an over-running suture a submersion or dye test 
was performed. Th e resected specimen was re-
moved through the 15 mm umbilical port. Th e 
15mm port site was repaired prior to recovery. 

On the fi rst post-operative day all patients were 
subjected to a gastrograffi  n study to assess ad-
equacy and staple line leaks with fl uoroscopic 
guidance. All patients were allowed clear liquid 
on 1st POD and advised discharge accordingly. 
Patients were followed till one month aft er 
surgery and listed for any complications that 
evolved over this period as was the weight loss 
during the fi rst month. Following fi rst week pa-
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tients were allowed to ingest pureed food with 
caloric limitation and avoidance of sweets and 
chocolates.

Statistical analysis: All data was collected and 
entered into SPSS version 16.0. Qualitative data 
such as gender, staple line leak and suture line 
bleeding was presented in tabulated form with 
percentages. Quantitative data such as BMI, age, 
weight loss at one month was presented in tabu-
lated form with standard deviations and ranges 
where applicable.

Results:
Th e study was conducted over a period of 1-year 
at Surgical C unit, Department of Surgery, Lady 
Reading Hospital, Peshawar and the private sec-
tor hospital, Mohmand Medical Centre, Pesha-
war. As part of introduction to Bariatric surgery 
all patients selected to inclusion were selected 
by a strict criterion of age, cardiac status and lack 
of major co morbidities. All 22-patients enrolled 
were subjected to changes in life and most were 
already being treated for some psychiatric disor-

ders but still all patients were asked to consider 
an appointment regarding the option of a surgi-
cal procedure for their condition.

Only one of the 3- patients that were bed-ridden 
with a BMI of 48kg/m2 was above the age of 50 
years. Th is patient was bed-ridden with irrevers-
ible changes (bowed knees) secondary to osteo-
arthritis. All other patients were below the age of 
50 years and the youngest recorded patient was 
27 years old. Th e striking observation of a pre-
dominantly female dominant series showed the 
males were of a much higher BMI. Th e highest 
BMI recorded was a patient aged 28 years with a 
BMI of 66 (203kg). Following surgery the aver-
age estimated weigh loss (EWL) at one month 
was 38.9% and the highest recorded weight loss 
was 43kg (range: 17-43kg). 

Th e group of patient numbers was limited and 
the most common pre-operative presentations 
were sleep disturbances, diabetes, lower back 
ache and osteoarthritis that witnessed a series 
of appointments with oto-rhinolaryngologists, 
physicians and orthopedic surgeons respective-
ly. Hypertension and depression were the next 
most common presentations of these patients. 
On inquiring data reveals many mentioning lack 
of any advice to consider a bariatric procedure 
(81.8%). Majority were incidental appoint-
ments due to other reasons where the proposal 
of laparoscopic sleeve gastrectomy was accept-
ed. 3-patients were bed-ridden and also had 
recurrent chest infections (13.6%) but no evi-
dence of Hiatal hernia although one patient had 
symptoms of GERD as shown in table-2.

Th e most common presentation in the post-op-
erative period was GERD symptoms (18.1%). 
Only one of the 4 patients who had post-op-
erative symptoms of GERD had an initial pre-
sentation with GERD. Th ey were advised long 
term proton pump inhibitors to alleviate symp-
toms and were referred to a gastroenterolo-
gist. Th ree patients (13.6%) had complaints of 
major weight loss in the early period, of which 
one had to be re-admitt ed for fl uid therapy and 
correction of major electrolyte imbalances in a 
diff erent sett ing. Two of the other patients were 

Table 1: Demographic data and Body Mass Indices (pre and post-operative) 
(n=22)

Mean Age (yrs)(sd) 36.2(+8.1)
Gender

     M 05(22.7%)

     F 17(77.2%)

Pre-operative weight (kg)(sd) 133.2(+21.3)

Pre-operative BMI (kg/m2) (sd) 47.6(+7.5)

Post-operative weight at one month(kg) (sd) 107.9(+15.6)

Post-operative BMI (kg/m2) (sd) 39.7(+5.3)

 Mean Percentage excess weight loss(%) at one month 38.9%

Table 2: Pre-operative presentation (n=22)
Obstructive sleep apnoea 13(59.09%)

Hypertension 10(45.4%)

GERD 05(22.7%)

Diabetes mellitus Type 2 08(36.3%)

Osteoarthritis 03(13.6%)

Low Back Ache 11(50%)

Non mobility (including bed ridden) 03(13.6%)

Documented Depression 09(40.9%)
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allowed early permission of pureed food, and 
suffi  ced.

Using a 36 Fr tube and lack of overzealous over-
running of the staple line proved no stricture or 
narrowing of the stomach tube. Consideration 
for thickness of gastrum and size of staple lines 
in accordance resulted in only one suspicion of 
a staple line leak following fl uoroscopic gastro-
graffi  n studies. Th is patient also had discharge of 
serous fl uid from a midline port site on second 
post-operative day. A Nil by mouth regimen and 
repeat of the gastrograffi  n studies failed to prove 
a leak. No patient was subjected to re-explora-
tion, although per-operatively in two cases (9%) 
there was signifi cant bleed at the staple line that 
resolved with over running the staple line with 
vicryl 2/0 and placement of drain for security.

Following the fi rst post-operative day, all pa-
tients were mobilized and sent to a radiological 
suite to document absence of a suture line leak 
following which they were allowed clear fl uids 
and discharged. Such was the case in all but only 
two patients (9%), who had per-operatively sta-
ple line bleed, were retained till the 4th POD but 
eventually were sent home without any compli-
cations.

Discussion:
Documenting an early experience by any institu-
tion comes with great fears of confronting com-
plications but sleeve gastrectomy has not been a 

stranger to the lay person in the west and mod-
ern world considering the growing epidemic of 
obesity in these populations. With the intro-
duction of more processed food in developing 
countries the need for application of Bariatric 
surgery to fulfi ll needs of obese patients comes 
as no surprise. Sleeve gastrectomy, once known 
of the lesser procedures amongst list of bariat-
ric procedures for the treatment of obesity, has 
proven its worth.11 Considering a near 50% loss 
of excess body weight in the fi rst 6-12 months 
is beyond what major food fads and medica-
tions off ered by physicians and dieticians have 
achieved for obese patients.12

In our study alone nearly 40% of the excess body 
weight was lost in the fi rst month alone. Th e pat-
tern of obesity in the subcontinent is diff erent 
as compared to the more peripheral obesity, 
observed in the west. Moreover the objective 
apart from feeling bett er about one’s body and 
shape varies from our population as majority 
considering surgery are desperate to lose weight 
due to impending co morbidities or limitation 
of movement. Th is was a limitation of our study 
considering that the procedure was performed 
more frequently for nearly two decades in most 
part of the world and had results of the %EWL 
over periods of more than 1 year.13 Himpens et 
al. had documented a %EWL in excess of 60% 
at completion of one year that would point that 
the patt ern of weight loss was diff erent for dif-
ferent populations and diff erent procedures per-
formed. 

Consideration to the racial variation and choice 
of procedure was considered in a review by Lee 
et al.14 mentioned the format of the Asia-Pacifi c 
Bariatric Surgery Group (APBSG) in South 
Korea in 2004. Consensus to the indication of 
the procedures related to treatment of obesity 
showed a relaxation for the BMI of individuals 
without any co morbidities to 37 instead of 40 as 
recommended by SAGES(American Version), 
suggesting that central obesity was prone to de-
velopment of obesity related morbidity than in 
western populations.15 For comparison, in our 
study most patients were well above the sug-
gested BMI for Asian populations but no eff ec-

Table 3: List of complications and Hospital stay (n=22)
Pulmonary complications 01(4.54%)

Bleeding suture line 02(9%)

Staple line leak ≠1

Stenosis/stricture of remnant tube 0

GERD 04(18.1%)

Reopening/re-exploration 00

Invasive ventilation ICU 01(4.54%)

Dyspepsia 03(13.6%)

Rapid weight loss 03(13.6%)

Mortality 00

Mean hospital stay (Days)(s.d) 1.36(±1.1)
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tive guideline for Pakistani populations exists, 
suggesting bariatric surgery is in relative infancy 
phase. 

Alleviating fears of documentation that sleeve 
gastrectomy could result in more than expected 
weight loss has not been proved in literature as 
a systematic analysis conducted by Fischer et al. 
was done to compare the weight loss following 
sleeve gastrectomy and Gastric bypass showed 
that sleeve gastrectomy showed to have a sig-
nifi cantly lower weight loss at one year in com-
parison (43%) but the long term results showed 
maximum benefi ts at 24 and 36 months.16 Hence 
on completion of 24 months the weight loss ir-
respective of BMI was comparable. Patients 
enrolled in our study could be considered for a 
more prolonged follow-up to document these 
eff ects, only to surprise of our patients the fi gure 
at one year was comparable to fi gures from one 
year (approx.40% EWL at one month). 

Like many studies with fewer patients our study 
lacked any documentation of mortality. Th is 
could also be att ributed to the selectivity of pa-
tients in our study. Many western studies made 
considerations to cases with variable BMI and 
co morbidities, some documenting repeated 
showers of thrombi into the deep venous sys-
tems.17-22 Th is requires more care and anticipa-
tion of impending complications and thus a pos-
sibility of mortality. 

No cases of deep venous thrombosis were docu-
mented so far, which is also a common fi nding 
in patients undergoing sleeve gastrectomy. In 
a study conducted Alsina et al.23 50-75% 0f all 
deaths reported aft er sleeve gastrectomy. Fol-
lowing 100 consecutive procedure one case 
(1%) was documented DVT of the portal-mes-
enteric axis where as 2% had DVT of the right 
leg. Th ese fi gures where despite and regimen of 
anticoagulant fi xed at a rate of 0.5 mg/kg/day 
12 hours preoperatively and maintained during 
30 days postoperatively, where as in our study 
enoxaparin was provided subcutaneously till 7 
days post-operatively. Th is could suggest added 
anticipation of the complication with increasing 
number of cases and greater procedures like gas-

tric bypass or bilio-pancreatic diversion.

Most feared complication of sleeve gastrectomy 
is the staple line leak which can lead to drastic 
losses of electrolytes and fl uid loss. Paradoxical-
ly, in a registry of 15,756 patients documented 
to have sleeve gastrectomy in Germany follow-
ing 2005, 241 patients (1.53%) experienced a 
leak following surgery, documenting a signifi -
cant mortality versus those cases that had no 
leaks (3.5%).24 Th e weight loss in comparison 
was similar suggesting an expectant therapy 
with drainage feasible if needed. Yet over sewing 
the staple line was associated with near to zero 
chances of leak. In our study, only one case was 
suspected of a leak that probably resolved due to 
a nil per oral regimen for a few days.

As part of standard operating procedures 
(SOP’s) all patients were subjected to routine 
gastrograffi  n studies on the fi rst post-operative 
day. Th is was added to document a confi rmed 
‘no leak’ following a confi rmatory dye test 
(methylene blue) performed per-operatively. In 
a study performed by Wahby et al.25 evidence 
suggests that the per-operative dye test with 
methylene blue is confi rmatory and a CT with 
oral contrast was a more suitable alternate to the 
gastrograffi  n studies routinely performed on the 
day aft er surgery.

In our study, we observed that one patient 
(4.54%) had persistent symptoms of Gastro-
esophageal refl ux disease (GERD) both before 
and aft er surgery. All cases with documented hi-
atus hernia were excluded from the study, yet 4 
patients (18.1%) of patients did not experience 
any symptoms of GERD aft er surgery. Whether 
the development of GERD is a consequence of 
obesity, in this series, or a reasonable dissection 
to expose the left  crus of the Hiatus is the cause 
of the post-operative symptoms is not clearly 
defi ned.

In a study conducted by Sheppard et al.26 com-
parison of gastric bypass with sleeve gastrec-
tomy failed to elicit an increased use of proton 
pump inhibitors for their GERD symptoms dur-
ing the fi rst year but the fi gure changed to being 
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signifi cant at completion of one year proving 
that sleeve gastrectomy does worsen symptoms 
in the long run with 58% of patients increasing 
the dose of the PPI to alleviate their symptoms.  
Similar evidence was observed from other stud-
ies following sleeve gastrectomy.27-33

Conclusions:
Sleeve gastrectomy is a safe and easy procedure 
to perform in a wide range of BMI’s in obese pa-
tients with greater earlier benefi ts of signifi cant 
weight loss. Consideration to a gastric bypass 
as a defi nitive procedure at a later date may be 
selectively warranted and patients with gastro-
esophageal refl ux disease should be considered 
for a gastric bypass instead of sleeve gastrecto-
my. Th e number of cases is fewer to conclude a 
bett er outcome which was major limitation of 
the study. 
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