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Abstract: Background: Circular-stapled anastomosis with trans-oral anvil insertion is one of the most commonly
used methods for the creation of the gastrojejunostomy in laparoscopic Roux-en-Y gastric bypass (LRYGB). We pres-
ent a retrospective analysis of laparoscopic gastric bypass by comparing 2 techniques of circular-stapled gastroje-
junostomy; Orvil™ and hand-made Orvil. Methods: Patients who were subjected to LRYGB without any concomitant
procedures were observed over a 13-months period at the “Obesity clinic of a University”. A total of 94 patients
with morbid obesity were subjected to LRYGB. Gastrojejunostomy with circular-stapler and Orvil™ (CS-0) was per-
formed to 58 patients and 36 patients underwent through the surgery with circular-stapler and hand-made Orvil
(CS-HMO). Demographics, clinic, intraoperative data, postoperative complications, and the length of hospital stay
were evaluated. Results: Ninety-four patients with mean age of 37.2 years and average body mass index of 58.1 kg/
m? underwent laparoscopic Roux-en-Y gastric bypass. Laparoscopic surgeries of all patients were successful and
major intraoperative complications were not reported. Demographic data and complication rates were similar in
both groups. The operative time in group CS-HMO was significantly higher (P=0.03) when compared to group CS-O.
There was no anastomotic leak in both groups. Conclusion: The use of hand-made Orvil is a technically feasible and
safe method for performing the gastrojejunostomy. This technique can be successfully used in case of difficulties
for obtaining the Orvil™ or reducing the operational costs.
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Introduction

Laparoscopic gastric bypass (LRYGB) was first
described by Wittgrove et al [1]. In the original
technique, a 21-mm circular-stapler was used
with the anvil placed transorally. A guide wire
was used to pull and position the anvil in the
gastric pouch. The major difficulty in the tran-
soral technique is passage of the round anvil
through the upper esophageal sphincter.
Correspondingly, hypopharyngeal injury due to
the transoral placement of the anvil has been
reported [2]. Therefore, most bariatric surgeons
transferred to the transabdominal technique
for placement of the anvil due to the technical
difficulties of the transoral method [3]. In this
technique, the 21-mm circular-stapler anvil is
placed transabdominally through a port site,
passes through a gastrostomy on the lateral
aspect of the gastric pouch, and positions on

the posterior gastric wall. Then, the gastrosto-
my is closed with a linear-stapler. Due to the dif-
ficulties for manipulation of anvil in the abdo-
men, linear-stapled gastrojejunostomy (GJ) was
recognized [4]. However, the use of the linear-
stapler may be technically difficult for small
gastric pouch in reoperative bariatric surgical
procedures. Recently, a pre-tilted anvil (Orvil,
Covidien, Mansfield, MA, USA) was manufac-
tured for the purpose of transoral delivery. In
recent years, esophagojejunostomy and gastro-
jejunostomy has been performed successfully
with Orvil™ [5-7]. The additional costs resulted
from Orvil™ can be a problem in some coun-
tries. Therefore, in our clinic we are using the
hand-made Orvil technique to decrease the
costs.

The aim of the present study was to evaluate
our two operative techniques; circular stapled
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Figure 1. Trocar placement for LRYGB.

GJ with Orvil™ and manually tilted head of the
anvil (hand-made Orvil).

Materials and methods

Between April 2013 and May 2014, 94 patients
underwent LRYGB consecutively for morbid
obesity. For fifty-eight patients, GJ was per-
formed by 25-mm circular-stapler and Orvil™
(CS-0), and 36 operations were performed by
25-mm circular-stapler and hand-made Orvil
(CS-HMO). After institutional review board
approval and obtaining written informed con-
sent of the patient follow-up data of patients
was obtained from hospital charts and office
records. Patients with previous bariatric proce-
dures and conversions to laparotomy were
excluded. The data included age, gender, body
mass index (BMI), American Society of
Anesthesiologists (ASA) classification, opera-
tive time, co-morbidities, length of hospital
stay, operative complications, and short-term
outcomes was evaluated.

Operative technique

We performed all LRYGBs by using a seven-tro-
car technique after preoperative antibiotic
(Cefazoline 2 g iv) and thromboembolism
(LMWH) prophylaxis. Pneumoperitoneum was
established by insertion of first supra-umbilical
10-mm trocar after lifting the abdominal wall
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with towel clamps, and a second 10-mm trocar
was inserted 10 cm above laparoscope trocar
for clear visualization of gastric pouch. Two
12-mm trocars were placed in the right and left
region of the epigastrium and a 5-mm trocar
was placed in the subxiphoid area for the liver
retractor. Additional two 10-mm trocars were
inserted form the 15-cm right and left side of
the umbilicus to facilitate the jejunojejunosto-
my anastomosis. Trocar placement can be
seen in the Figure 1. The greater omentum was
routinely divided from the middle of the trans-
verse colon to the stomach in order to lessen
the tension in the GJ. The gastric pouch was
constructed using 2 Endo GIA™ staplers
(Covidien, Mansfield, MA, USA).

In the hand-made Orvil technique, a 25-mm
circular-stapler (Covidien, Autosuture, Man-
sfield, MA, USA) anvil was used to prepare the
Orvil. The head of anvil was manually tilted to
facilitate the passage through the upper esoph-
ageal sphincter. The tilted anvil was sutured to
the end of a nasogastric tube; thus, the orvil
was created (Figure 2). The gastric pouch was
punctured with electrocautery (Figure 3A), and
the oral gastric tube was laparoscopically with-
drawn from the gastric pouch (Figure 3B).
Afterwards, the anvil was pulled transorally and
positioned within the gastric pouch. During the
passage, it is important for the anesthesiolo-
gist to ensure the deflation of the endotracheal
tube balloon for facilitating the passage of
anvil. The suture attaching the anvil to the oro-
gastric tube was cut and the tube was discon-
nected (Figure 3C, 3D). A circular-stapler was
inserted from the right epigastrium trocar
place; then the spike was connected to the
anvil to create a GJ anastomosis. The tilted
anvil head was automatically tilted back into
the flat position when the circular-stapler was
attached to the anvil, and the GJ was per-
formed. The stump of distal jejunum was intra-
corporeally sutured by Endo-GIA.

In the Orvil technique, the same procedure was
followed except for the preparation of hand-
made Orvil.

Statistical analysis

Data collection was performed on Microsoft
Excel 2007 (Microsoft, Redmond, WA, USA)
and statistical analysis was performed using
SPSS 16.0 (SPSS Inc., Chicago, IL, USA).
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patient’'s neck were applied

?"’ @iﬁ_\{_ @E in all patients, and this appli-
; B C cation facilitated the pas-

sage of the anvil trough the
esophageal sphincter. The
stricture rate was 5.1% in
the CS-0O group while it was
5.5% in the CS-HMO group.
The strictures were identi-
fied an average of 32 days
(range, 21 to 63) after the
surgical operation. One of
these patients required dila-
tation only once. Each of the
remaining patients needed
between 2 to 3 dilatations.

Figure 2. Creation of handmade orvil (A), front (B), and rear (C) view.

Demographic data and perioperative data were
compared using Student’s test for continuous
variables, and univariate analysis was conduct-
ed using Fisher's exact test for categorical
data. All values were given as mean * SD. The
value P<0.05 was considered to be significant.

Results

In this study, 71 women and 23 men with a
mean age of 37 years (range, 28-59 years)
were subjected to LRYGB. The mean body mass
index was 58.1 kg/m? (range 48-75 kg/m?2).
The patients in this study had also significant
co-morbidities with an ASA class of 3 (range,
2-4).

The mean estimated blood loss was 90 ml
(range, 20-200 ml), and operative time was
116 min (range, 80-225 min). The patients dis-
charged from the hospital after an average of 7
days. (range, 5-13 days). There were no inci-
sional hernias, anastomotic leaks, or deaths in
a mean of 9 months follow-up period.

There were 36 patients in the CS-HMO group
and 58 patients in the CS-0 group. There were
no statistically significant differences between
the two groups with regarding to age, gender
ratio, ASA class, BMI, additional diseases
(Table 1), estimated blood loss, and postopera-
tive complications (Table 2). The operative
times were 107424 and 135+22 minutes in
CS-O0 and CS-HMO groups respectively
(P<0.05). The practice of deflation of the cuff of
the endotracheal tube and extension of the
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Discussion

Morbid obesity has become a common epidem-
ic in developed countries and has been slowly
spreading to the entire world. Over the last
decade, laparoscopic approach to the surgical
treatment of morbid obesity has been devel-
oped and increasingly accepted. The LRYGB is
one of the most frequently performed proce-
dure for the treatment of morbid obesity.
Laparoscopic gastric bypass can provide the
loss of excessive weight approximately about
80% by the first year, and over 95% of the sig-
nificant preoperative comorbidities can be con-
trolled [8]. However, it is a technically challeng-
ing operation. Since Wittgrove et al. introduced
the first laparoscopic gastric bypass, many
variations of the original technique have been
reported [1, 9-11]. The most recognized tech-
niques among the technical variations in the
LRYGB are the GJ techniques including the cir-
cular-stapled anastomosis, linear-stapled ana-
stomosis, and hand-sewn anastomosis. In the
original technique, a 21-mm circular-stapler
was used, and the anvil was placed trans-orally.
A guide wire was attached to the tip of the anvil,
and the anvil was pulled trans-orally and posi-
tioned within the gastric pouch. The major dif-
ficulty in the trans-oral technique was the pas-
sage of the mushroom-like shaped anvil head
through the oropharynx. Esophageal or hypo-
pharyngeal injury with the trans-oral placement
of the anvil was one of the most important
problems. Nguyen and Scott was reported
esophageal injury which occurred during the
transoral anvil placement technique [2, 12].
Multiple mechanical maneuvers have been
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Figure 3. The gastric pouch was punctured with electrocautery (A), and the oral gastric tube was laparoscopically
withdrawn from the gastric pouch (B). The anvil was positioned within the gastric pouch. The suture attaching the
anvil to the orogastric tube was cut (C) and the tube was disconnected (D).

Table 1. Characteristics and complicated diseases of

the patients

CS-0

CS-HMO

p
n=58 n=36 value
Age (years) 38.1+10.5 35.849.8 0.434
Gender (M/F) 14/44 9/27 0.726
ASA 3 3 0.330
BMI (kg/m?) 58.8+7.4 56.2+9.2 0.373
Hypertension (n, %) 8, 13.7 6,16.6 0.290
Coronary artery disease (n, %) 1, 1.7 0,0 0.061
Type 2 diabetes (n, %) 13,22.4 10,27.7 0.286
Glucose tolerance (n, %) 5,8.6 2,55 0.353
Impairment (n, %)
Dyslipidemia 16,275 11,30.5 0.301
Sleep apnea syndrome 8, 13.7 4,111 0.442
Degenerative joint disease 6, 10.3 4,11.1 0.605

ASA: American Society of Anesthesiology Class; BMI: Body mass
index; CS-0: Circular stapler-Orvil™; CS-HMO: Circular stapler-Hand

made orvil.
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used to facilitate the transoral delivery of
the anvil. However, technical difficulties
and risk of esophageal injury could not be
eliminated. Gagner and colleagues
mechanically tilted the head of the anvil
and attached it to an oral gastric tube. In so
doing, anvil geometry has allowed the pas-
sage with a minimal risk of esophageal
injury. However, this technique has the dis-
advantage that the head of the anvil can-
not be tilted back into the flat position while
tightening the stapler. In 2 of patients in
our study, the anvil was tilted back with the
assistance of an additional endograsper.
The anvil is now available pre-tilted and
attached to an orogastric tube and named
as Orvil™ by the manufacturer. The OrVil™
can be used for a variety of gastric anasto-
mosis and provides a reliable and repro-
ducible anastomosis in technically chal-
lenging situations. Jeong et al. performed

Int J Clin Exp Med 2015;8(7):11032-11037



Gastrojejunostomy anastomosis in bariatric Roux-en Y gastric bypass

Table 2. Operative data and complications

CS-0 CS-HMO
p value
n=58 n=36
Blood loss (ml) 92+42 88152 0.642

Operative time (min) 107+24 135+22 0.034
Complications (n, %) 10,175 7,19.4

-Bleeding 3 2 0.361
-Stricture 3 2 0.361
-Leak 0 0 -

-Wound infection 5 4 0.194

CS-0: Circular stapler-Orvil™, CS-HMO: Circular stapler-
Hand made orvil.

16 esophagojejunostomies using Orvil™ and
circular-stapler [13]. An intra-abdominal
abscess has developed in only 1 patient. In the
study of Chong-Wei et al, Orvil™ was used suc-
cessfully in 34 patients without any major com-
plications [14]. Takata et al. concluded that the
use of a 21-mm CS was the only independent
predictor of a gastrojejunostomy stricture in
379 patients who underwent Roux-en-Y gastric
bypass [15]. Therefore, we have used 25-mm
circular-stapled anastomosis in all patients. In
our study, anastomotic stricture developed in 5
of 94 patients (5.31%) in a manner consistent
with the literature [16, 17], and all were treated
conservatively. Some authors have reported an
increased frequency of wound infection with CS
related to the extraction of the contaminated
hand piece through a port site [18, 19]. In our
study, 9 patients had wound infection at the
port site, and all were treated with drainage
and antibiotics.

The insertion of the OrVil™ requires the coop-
eration of an experienced anesthesiologist who
is conversant with esophageal anatomy. The
passage of the anvil through the esophagus
should be facilitated with the help of the laryn-
goscope by lifting the back of the neck and
deflating the cuff of the endotracheal tube. If
the anvil sticks to the esophagus, force should
not be used to prevent the damage to the
esophageal mucosa. In this cases, esophago-
scopic observation may be helpful for the pas-
sage of the anvil.

The incidence of GJ leak, hospital stay, and
post-operative bleeding did not show any sig-
nificant difference between the groups. The
time taken to prepare Orvil prolonged the oper-
ative time. This was the only drawback of
CS-HMO technique. However, prolonged opera-
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tive time did not cause any additional complica-
tions in patients.

Conclusions

It is known that, the transoral placement of an
Orvil™ is technically feasible and safe for pas-
sage through the oropharynx and esophagus.
We have successfully performed LRYGB using
CS-HMO technique with acceptable surgical
outcomes. We believe that this method is espe-
cially useful to reduce costs when the Orvil™
cannot be provided.
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