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Introduction

The enhanced recovery after bariatric surgery 
(ERABS) protocol is a feasible concept, which is safely 
implemented globally in several bariatric centers with 
acceptable morbidity and mortality outcomes [1–4]. 
Moreover, such fast track protocols are also claimed 

to be cost effective. These programs of perioperative 
care allow patients to be discharged from the hospi-
tal as soon as functional recovery is achieved, there-
by reducing the length of hospital stay. However, this 
in turn results in some complications occurring out-
side the hospital which remain unnoticed or require 
urgent re-hospitalization and management [5]. 
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A b s t r a c t

Introduction: Enhanced recovery after bariatric surgery (ERABS) and other fast track protocols are currently being 
implemented in bariatric surgery. This approach has several benefits. However, early complications may occur and 
require urgent re-hospitalization and management. Gastrointestinal (GI) bleeding following bariatric surgery remains 
one of the most serious complications requiring endoscopic treatment.
Aim: To evaluate the potential influence of early endoscopic intervention on bariatric patients’ management.
Material and methods: A clinical database was searched for patients undergoing endoscopic treatment because of 
GI tract bleeding following bariatric surgery under the ERABS protocol. 14 out of 1431 patients operated on were 
identified and their data were extracted for the purposes of this study. Patients readmitted to the hospital due to 
developing GI tract bleeding (group 2) were compared with patients undergoing endoscopic intervention during the 
initial stay (group 1), for the same purpose.
Results: We found no statistically significant differences in hemoglobin level or length of hospital stay before en-
doscopy between groups. Based on the analyzed data, the percentage of GI bleeding in patients operated on under 
the ERABS protocol in our center is 0.97% (n = 14). The rate of early (up to 30 days) readmissions due to GI tract 
bleeding is 0.4% (n = 5) with an overall early readmission rate of 0.91% (n = 13) in the study period since the ERABS 
protocol was implemented.
Conclusions: Long-term effects (% total weight loss, %TWL) of bariatric surgery do not depend on the need of early 
endoscopic intervention and rehospitalization. Endoscopic intervention is a safe treatment modality, not associated 
with risk of reoperation or complications.

Key words: obesity, endoscopy, enhanced recovery after bariatric surgery, enhanced recovery after surgery, gastroin-
testinal tract bleeding.
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Early postoperative gastro-intestinal (GI) tract 
hemorrhage is defined as bleeding occurring from 
the GI tract within 2 weeks after surgery [6]. Endos-
copy plays an important role in early management 
and diagnosis of such postoperative complications 
following bariatric surgery [7]. It is most common-
ly indicated when symptoms such as hematemesis, 
melena and/or a drop in hemoglobin level occur, in-
dicating potential GI tract bleeding [8]. Endoscopic 
management of acute bleeding in the early postop-
erative period is often challenging due to the altered 
post-operative anatomy and the risk of disrupting 
the stapler line [9].

To the best of our knowledge, evidence regard-
ing the occurrence of early GI tract bleeding, its 
endoscopic management and long-term influence 
on weight loss in patients managed under ERABS 
or other fast track protocols is lacking. We present 
a  single center experience in the field of early en-
doscopic interventions following bariatric surgery 
performed in accordance with the ERABS protocol. 

	
Aim

To evaluate the potential influence of early en-
doscopic intervention on bariatric patients’ man-
agement pathway. The primary objective was to 
compare results between patients who underwent 
endoscopic intervention during the initial hospital 
stay and those who were readmitted following com-
plications of early GI tract bleeding. 

Material and methods

A prospectively maintained clinical database of 
patients operated on at the hospital was searched 
for patients who underwent bariatric surgery un-
der the ERABS protocol. Data of patients operated 
on between 1.01.2015 and 1.01.2019 were col-
lected.

Data collection

The following data were extracted: demograph-
ic information (age, sex), type of bariatric surgery, 
length of primary hospital stay (LOS), location and 
type of bleeding (Forrest classification [10]), type of 
technique used to achieve hemostasis, total number 
of endoscopic interventions per patient, number of 
reoperations, number of early readmissions (with-
in 30 days), basic laboratory parameters, intensive 

care unit (ICU) stay, late readmission rate (within  
6 months) and long-term effect of bariatric interven-
tion (%TWL). 

Study design

Patients were divided into two groups: group 1 
(occurrence of GI tract bleeding during initial hos-
pital stay) and group 2 (readmission due to GI tract 
bleeding). Statistical analysis was performed to 
compare the groups. 

ERABS intervention

In accordance with the enhanced recovery after 
surgery (ERAS) protocol, the pathway utilized in the 
management of patients undergoing bariatric sur-
gery included preoperative preparation, and stan-
dardized intraoperative and postoperative care. The 
preoperative preparation included patient counsel-
ling, liver-shrinking diet for 2 weeks and smoking 
cessation for at least 2 weeks before the surgery. 
The patients were orally administered pantoprazole  
(40 mg), paracetamol (1000 mg), metoclopramide 
(10 mg) and gabapentin (300 mg) on the day of 
the surgery. All patients were also preoperatively 
screened by a multidisciplinary team (consisting of 
a surgeon, anesthesiologist and nutritionist). During 
the surgery, an optimized anesthetic protocol with 
restrictive fluid therapy and low dose opioid an-
esthesia was utilized. The surgical team included 
a  dedicated bariatric team of a  scrub nurse, anes-
thesiologist and a  surgeon. The postoperative care 
involved early full mobilization of the patient within  
4 h after the surgery and multimodal, non-opioid 
analgesia. The patients were discharged on post-
operative day one if specific criteria were fulfilled: 
good tolerance of liquid diet, adequate pain control 
on oral analgesia, adequate mobilization and sta-
ble hemoglobin level (Hb). Additionally, the patients 
were prescribed pantoprazole (40 mg) for 3 months 
after laparoscopic sleeve gastrectomy (LSG), and 
for 6 months after one anastomosis gastric bypass 
(OAGB) and Roux-en-Y gastric bypass (RYGB).

Endoscopic technique

All endoscopic procedures were performed by an 
endoscopist and nurse with experience in the field 
of upper GI tract interventions. The procedures were 
performed using Pentax EG-3490K or EG29-i10 en-
doscopes in a dedicated endoscopic suite. 
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Statistical analysis

Assumptions of normality and equality of vari-
ances of the collected variables were assessed using 
the Shapiro-Wilk test and Leven’s tests, respectively. 
Student’s t-test and Pearson’s correlation coefficient 
were used to evaluate the differences and relation-
ships between the variables. For analysis of categori-
cal variables, Fisher’s exact test was used. Statistical 
significance was assumed if p-values were < 0.05. 
Statistical analysis was performed using Statistica 
12.5 (StatSoft).

Results

Between 1st January 2015 and 1st January 2019, 
1431 patients underwent bariatric surgery in ac-
cordance with the ERABS protocol at our center. Of 
these, 14 (6 males, 43%) patients requiring endo-
scopic interventions in the postoperative period were 
included for analysis in this study. The mean age of 
the included cohort was 44.7 years (range: 28–61). 
The patients underwent three types of bariatric sur-
gery: OAGB (11 patients), LSG (2 patients) and RYGB 

(1 patient). The indications for gastroscopy were as 
follows: hematemesis (n = 12, 86%), decrease in se-
rum Hb level (n = 13, 93%) and hypovolemic shock 
(n = 2, 14%). The time interval between surgical 
procedure and bleeding complications ranged from 
4 to 40 h (mean = 28 h). The endoscopic interven-
tion was performed after a mean time of 32 h after 
the surgery (range: 8–48 h). Details are presented in 
Table I. The majority of the patients (n = 10, 71%) 
were found to have active, oozing bleeding (Forrest 
classification 1b) upon endoscopic intervention. The 
most common site of bleeding was the gastro-jeju-
nal anastomosis in 12 (86%) patients. Of the 2 pa-
tients who underwent LSG, 1 was observed to have 
multifocal bleeding (esophagus and stapler line) and 
the other to have isolated stapler line bleeding. 

In all cases, an injection of epinephrine solution 
with osmotically active medium (glucose, Voluven) 
was initially used to achieve hemostasis. If neces-
sary, extra hemostatic clips were used (Olympus, 
Cook). The technique used to achieve hemostasis 
(use of one method (epinephrine injection OR he-
mostatic clips) or a combined method (epinephrine 

Table I. Patients’ baseline characteristics

Type of 
surgery

Number of 
patients

Age Hematemesis Time to 
bleeding

Time to 
endoscopy

Forrest 
scale

LOS Total number  
of interventions

LSG 2 59 (71–61) 100% 4–36 h 8–48 h 1b–2b 4–9 2–3

OAGB 11 42.5 (28–52) 82% (n = 9) 10–41 h 12–48 h 1b = 63% 3–7 1–2

RYGB 1 41 100% 40 h 48 h 2a 7 1

Table II. Comparison of technique of endoscopic hemostasis used

Parameter One method (n = 8) Combined method (n = 6) P-value

Mean Range SD Mean Range SD

Age [years] 40.63 28–57 8.67 48.67 43–61 6.92 0.087

Follow-up [months] 17.63 3–31 10.00 13.67 8–24 6.71 0.420

Time before endoscopy [h] 27.50 8.00–48.00 15.18 38.00 24.00–48.00 9.03 0.160

Hb level preOP [g/dl] 13.44 10.40–16.70 2.13 14.43 12.60–15.30 0.94 0.309

Hb level preGastro [g/dl] 11.59 8.20–15.50 2.70 11.20 7.00–12.70 2.12 0.777

BMI pre OP [kg/m2] 37.25 31.00–41.00 3.41 38.00 34.00–43.00 3.35 0.689

BMI during follow-up [kg/m2] 28.36 22.80–36.80 4.52 30.83 29.50–32.60 1.03 0.218

LOS [days] 4.75 3–7 1.39 5.50 4–9 2.07 0.432

%TWL [%] 32.03 8.93–43.82 11.43 29.74 21.30–38.16 6.53 0.670
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injection AND hemostatic clips)) did not have any 
significant influence on BMI during follow-up, LOS 
or %TWL (Table II). The patients requiring addition-
al endoscopic intervention were significantly older 
than those who achieved hemostasis with single 
endoscopic intervention (p = 0.015). The need for re-
peated endoscopic intervention did not affect %TWL 
(p = 0.429) (Table III).

None of the patients included in this study re-
quired surgical re-intervention or ICU admission. 
Two patients required blood transfusion (a total of 
14 units of packed red blood cells and 3 units of fro-
zen fresh plasma was used). There were no deaths 
during the study period with a mean follow-up peri-
od of 15.93 months.

Patients were divided into two groups. Group 1  
(n = 9) included patients who developed hemorrhage 
during the initial hospital stay and were compared 
to the patients in group 2 (n = 5), who required re-
admission because of upper GI tract bleeding. The 
patients in group 1 had the following comorbidities: 
diabetes mellitus (DM) (n = 3) and hypertension 
(HA) (n = 5). In group 1, two additional patients were 
receiving rivaroxaban (Xarelto) prior to surgery due 
to cardiological comorbidities (atrial fibrillation and 
mitral valve replacement, respectively), which was 
switched to low molecular weight heparin during the 
perioperative period. In group 2, concomitant comor-
bidities such as DM (n = 1) and HA (n = 3) were also 
present. There was 1 active smoker in each group. In 
both groups, none of patients had obstructive sleep 
apnea syndrome. The time interval between surgery 
and endoscopic intervention was significantly short-
er for group 1 in comparison to group 2 (p = 0.014). 
Serum Hb levels before endoscopy and the length 
of hospital stay were similar between the groups  

(p = 0.658 and 0.403, respectively). At long-term 
follow-up, the post-operative weight loss (%TWL) of 
patients in group 2 was similar to that in group 1  
(p = 0.298) (Table IV).

Discussion

To the best of our knowledge, this is the first article 
addressing the issue of early re-admission due to GI 
tract bleeding following bariatric surgery among pa-
tients treated in accordance with the ERABS protocol. 
In the community of bariatric surgery, the causes and 
frequencies of re-admission following discharge are 
a topic of ongoing discussion [11]. Potential risk fac-
tors for prolonged hospital stay as well as early re-ad-
missions, such as intraoperative adverse events and 
low oral fluid intake on the day of surgery, have been 
identified [12]. Furthermore, the incidence of GI tract 
bleeding after LSG and RYGB has been well document-
ed. Early upper GI hemorrhage has been mostly report-
ed after laparoscopic RYGB (1–4%) with bleeding le-
sions being often identified at the gastrojejunostomy 
staple lines and rarely at the jejunojejunostomy, in the 
gastric pouch, or bypassed stomach [13]. The majority 
of patients included in this study who underwent lap-
aroscopic OAGB developed bleeding from the gastroje-
junostomy site (n = 11, 100%). Some studies have re-
ported concerns over implementation of pre-operative 
ERABS recommendations [14]. However, in our center, 
the recommendations are optimally executed, and we 
did not find any specific comorbidities or preexisting 
conditions that may affect readmission rate. 

Based on the analyzed data, the percentage of GI 
bleeding in patients operated on under the ERABS 
protocol in our center was 0.98% (n = 14). Between 
implementing the ERABS protocol in January 2015 
to January 2019, the rate of readmissions due to GI 

Table III. Impact of repeated endoscopic interventions on the results of treatment

Parameter Re-scope

No (n = 9) Yes (n = 5) P-value

Mean Range SD Mean Range SD

Age 40.11 28–48 6.39 51.20 43–61 8.14 0.015

BMI pre OP [kg/m2] 37.89 31.00–43.00 3.92 37.00 34.00–39.00 1.87 0.243

BMI during follow-up [kg/m2] 29.88 22.80–36.80 3.97 28.60 25.00–31.00 3.07 0.646

LOS [days] 4.67 3.00–7.00 1.32 5.80 4.00–9.00 2.17 0.547

%TWL [%] 29.50 8.93–43.67 10.17 33.84 24.26–43.82 8.01 0.429
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tract bleeding was 0.4% (n = 5) with an overall read-
mission rate of 0.91% (n = 13). Several studies have 
reported readmission rates ranging from 1.87% to 
14.46% when implementing the ERABS protocol [15–
22]. There is still a lack of reliable data on long-term 
treatment outcomes in patients with GI tract bleed-
ing. Our study demonstrates that endoscopic treat-
ment is a safe method for managing GI tract bleed-
ing occurring in the post-bariatric surgery period. It 
provides proof that patients who are discharged on 
the 1st postoperative day under the ERABS protocol 
and develop complications outside of the hospital 
can be managed with endoscopic interventions as 
effectively as those developing early complications 
during the initial hospital stay. Additionally, our study 
also shows that such management does not affect 
the long-term outcomes of bariatric surgery in terms 
of %TWL. 

However, this study has several limitations. The 
number of patients included in both groups is small. 
Our data also lack homogeneity as the patients in-
cluded in the study underwent three different types 
of bariatric procedures (LSG, OAGB and RYGB). Fur-
thermore, the mean follow-up period was relatively 
short (15.93 months, range: 8–31 months). Despite 
these limitations, our study does provide an essen-
tial input to the current discussion on patient safety 
under fast track protocols such as ERABS. 

Conclusions

Endoscopic management of postoperative bleed-
ing complications in patients undergoing bariatric 

surgery in accordance with the ERABS protocol is 
feasible and safe. Furthermore, the time of occur-
rence of bleeding complications as well as the meth-
od of hemostatic management does not seem to 
influence long-term outcomes of bariatric surgery. 
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