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manent relaxation, observed in two bariatric surgical cases, one primary and
the other, revisional. Background: Pyloric sphincter is a physiological barrier

to free gastric emptying. In sleeve gastrectomy and in Roux-en-Y gastric by-
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tribute to generate a high intragastric pressure, which could lead to acute gas-
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tric fistulas and/or chronic gastroesophageal reflux disease. The possibility of
Copyright © 2024 by author(s) and functionally relaxing the pylorus, promoting intragastric pressure reduction,

Scientific Research Publishing Inc. could represent a protective maneuver against these complications. Methods:
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http://creativecommons.org/licenses/by/4.0/ @ sleeve gastrectomy and in a Roux-en-Y gastric bypass conversion to SADI-S.

(<o) ® For this, a ligation of terminal peripyloric vessels was done, allowing a pas-

sage of a tape, which surrounded the pylorus, for its traction. In both cases,

geries, with the intention of facilitating antrum-duodenal region exposure, in

30-day and 1-year endoscopic evaluations were done, to assess esophagitis
signs, anastomosis healing and anatomical pouch aspect. A clinical evaluation
was also done, to assess gastroesophageal symptoms (validated question-
naire). Results: In the postoperative endoscopic evaluations, no esophagitis
were observed in any case and the gastric pouches had normal aspect, with
the expected anatomical findings, compatible with the surgeries performed.
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The anastomosis healed without problems, in the revisional case. Interesting-
ly, in both cases, it was observed a complete pyloric sphincter relaxation,
which lasted until 1-year endoscopic evaluation. There were no fistulas, nor
esophagitis in any of these cases. Clinically, there were no symptoms of ga-
stroesophageal reflux disease (validated questionnaire). Conclusion: The ob-
servation of a pyloric durable atomy, that followed peripyloric dissection and
vessels ligation (arterial branches), with its concomitant sympathectomy, can
represent a new way of decompressing gastric chamber, either in primary or
revisional bariatric surgeries. This maneuver can be protective against acute
fistulas and gastroesophageal disease. Additional studies are necessary to con-
firm this hypothesis.

Keywords

Roux-en-Y Gastric Bypass, Sleeve Gastrectomy, Sympathectomy, Bariatric
Surgery

1. Introduction

Obesity is an epidemic worldwide and bariatric surgery is the best treatment for
patients who have morbid obesity. Sleeve Gastrectomy (SG) is the most fre-
quently performed bariatric procedure, surpassing Roux-en-Y Gastric Bypass
(RYGB) in 2013 [1] [2].

Although SG carries the advantages of preserving the continuity of the entire
gastrointestinal tract, reducing nutritional issues, it’s alluded as a refluxogenic
operation, leading to high indices of gastroesophageal reflux disease (GERD) [3]
[4] [5]. The reduction in gastric complacency is one important factor related to
GERD after SG. The pylorus can influence in GERD development, as it causes an
intermittent barrier to free gastric flow, contributing to the increased gastric
chamber pressure [6].

Concerning RYGB, it represents the second most frequently performed baria-
tric surgery in the world [1]. This technique has shown good long-term results,
regarding weight loss and comorbidities control [7]. However, many authors
have demonstrated high indices of failure, showing weight regain in superobese
patients [8]. In such situation a revisional surgery is a plausible treatment alter-
native. There are many surgical options, but the most effective is conversion to
BPD-DS or SADI-S [9]. These conversions are technically cumbersome, with
relatively high incidences of complications, mainly related to the gastro-gastric
anastomosis (GGA), a step of this operation [10] [11]. Again, the pyloric
sphincter, sometimes spastic, could contribute to increase intragastric pressure,
which could lead to gastro-gastric fistula occurrence.

In this article, two cases of bariatric surgeries are reported, one primary (SG)
and other, revisional (conversion from RYGB to SADI-S, due to weight regain).

In both cases, as a surgical tactic, the pyloric region was dissected, with terminal
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pyloric arterial branches ligation, making it possible to encircle the pylorus with
a tape, for field exposure purposes. It was observed, in the postoperative endos-
copy of both cases, a complete and permanent pylorus relaxation, lasting until
one-year follow-up. This finding can represent the effect of pyloric sympathec-
tomy which is associated with pyloric blood vessels ligation. Opening the pylo-
rus could diminish intragastric pressure and represent an important surgical
step to reduce GERD related to SG and GGA fistulas, related to RYGB conver-

sion to SADI-S. To confirm this hypothesis, further investigation is necessary.

2. Patient Consent

The patients signed a Free and Informed Consent Form (FICF) and were in-
formed about the procedure they would be undergoing, which would be a Sleeve
Gastrectomy and a RYGB conversion to SADI-S. All their queries about the
procedures were answered, in the presence of a companion. It was explained
about possible intra and postoperative complications, as well as the possibility of
changes in surgical planning, in case of intraoperative unexpected findings or
intercurrences. An informed consent was signed by the patients, giving permis-
sion to use these cases details and images of the surgeries by the surgeon, for
scientific purposes, preserving their identities. All the human data was per-

formed, in accordance with the Declaration of Helsinki.

3. Cases Presentation

In this case report we present a tactical maneuver, that is a pylorus dissection
through its vessels and adherences ligation, followed by a passage of a tape, used
to pull the sphincter to get an adequate surgical field exposure. In the first case it
was used in order to facilitate the first antral staple shot, in a Sleeve Gastrectomy.
In the second, the purpose was to improve the retro duodenal visualization for
duodenal transection, in a RYGB conversion to SADI-S. In 1-year endoscopic
postoperative evaluation it was found a wide open pylorus, in both cases.

3.1. Case One

A 32y female patient, with long lasting grade II obesity (BMI-37.7 Kg/m?),
hypertension (controlled with Atenolol 50 mg) and moderate hepatic steatosis
was submitted to sleeve gastrectomy in November 2022. The patient had neither
gastroesophageal reflux symptoms (validated questionnaire) nor endoscopic
signs of hiatal hernia or esophagitis, on endoscopic evaluation. No other diseases
or comorbidities were found.

The surgical time was 50 min, the length of hospital stay was 18h and the
postoperative period was uneventful.

One year after surgery she reached a BMI of 29.5 Kg/m? with no GERD
symptoms or any other complaints.

Case One—Surgical Steps
¢ Patient, team and trocars position are demonstrated in Figure 1 and Figure 2;
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Ligation of branches from the right gastroepiploic vessels, from 4 cm prox-
imal to the pylorus until 2 cm distal to it;

Retropyloric dissection, releasing the posterior distal 2 cm of the antrum, the
pylorus and the 2 cm proximal bulb, dissecting adhesions and ligating ves-
sels, branches from the gastroduodenal artery;

Ligation of branches from right gastric vessels, from 2 cm proximal to the
pylorus, until 2 cm distal to it;

A retro pyloric and retrobulbar window is created, where a tape is passed
around, to be used for traction (Figure 3);

The tape is pulled to the right, while the assistant performs an antral wall
counter-traction to the left, exposing the proper spot for positioning the first
staple, 3 cm proximal to the pylorus (Figure 4);

A sequence of six 60 mm longitudinal stapling (J&J Echelon GST) starts 3 cm
proximal to the pylorus, over a 32Fr Fouchet tube, positioned in the small
gastric curvature, until reaching the His angle, using decreasing cartridge
heights, from distal to proximal (Figure 5);

The remnant stomach is then released by cuttingbranches of right and left
gastroepiploic vessels and freeing adhesions.

The staple line of gastric pouch is oversewn with prolene 3-0;

The remnant stomach is extracted inside an Endo bag through the left flank
wound; The trocars are retrieved and the wounds are closed.

A scheme of the surgery is shown in Figure 6.

Figure 1. Team and patient position.
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Figure 4. Bulb traction and counter-traction with a tape and a grasper.

DOI: 10.4236/s5.2024.156035 385 Surgical Science


https://doi.org/10.4236/ss.2024.156035

V.R. M. Dib et al.

Figure 5. First gastric stapling.

DENERVATION AREA

Figure 6. Surgical scheme of sleeve gastrectomy with pyloric sympathectomy.

3.2. Case Two

A 43y female patient was submittedto RYGB for a treatment of superobesity 8y
before, with a BMI of 53.6 kg/m’. She had moderate hepatic steatosis, sleep ap-
nea and hypertension (Losartan 50 mg plus Atensin 100 mg). The nadir was
reached 2y after surgery (BMI-37.4 Kg/m?), which lasted 1y, with comorbidities
control, without pills. She started regaining weight, since then, reaching a BMI

of 45 Kg/m? with comorbidities recurrence and return to medicines. After a 3
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months multidisciplinary approach this patient was converted to SADI-S in

January 2023. The surgical time was 185 min. She was discharged from hospital

48 h after the surgery and had an uneventful postoperative recover. One year af-

ter the surgery she reached a BMI of 28.7 Kg/m? with comorbidities resolution

and no complaints.

Case Two—Surgical Steps

Patient, team and trocars position are demonstrated in Figure 1 and Figure 2;
Ligation of branches from the right gastroepiploic vessels, from 4 cm prox-
imal to the pylorus, until 2 cm distal to it;

Retropyloric dissection, releasing the posterior distal 2 cm of the antrum, the
pylorus and the 2 cm proximal bulb, dissecting adhesions and ligating ves-
sels, branches from the gastroduodenal artery;

Ligation of branches from right gastric vessels, from 2 cm proximal to the
pylorus, until 2 cm distal to it;

A retro pyloric and retrobulbar window is created, where a tape is passed
around, to be used for traction (Figure 7);

The tape is pulled proximally and anteriorly, to better expose the retrobulbar
space, facilitating duodenal stapling and transection (Figure 8);

The duodenum is transected 5 cm distal to the pylorus;

The gastric pouch, the gastroenteric anastomosis and the alimentary limb,
from the previous RYGB, are dissected;

The gastric pouch is stapled just above the gastroenteric anastomosisand the
alimentary limb is sectioned 10 cm distal to the gastroenteric anastomosis.
The specimen is put in an Endo bag;

The remnant stomach is released by sealing the vessels, branches from the
gastroepiploic arteries and veins and by dissecting adhesions;

The stapled pouch (from RYGB) is handsewn anastomosed to the remnant
stomach, on the level of the staple line, from the primary surgery stapled site;
A 32Fr bougie is passed through the anastomosis and positioned in the lesser
curvature. The former remnant stomach is sleeved, lateral tothe bougie,
starting 5 cm from the pylorus until the gastric fundus, previously released;
The specimen is put inside the Endo bag;

A reinforcement of staple line with omentopexy is done with prolene 3-0;
The biliopancreatic limb from the previous RYGB is stapled and sectioned,
just proximal to the entero-entereric anastomosis;

The alimentary limb, previously sectioned, is anastomosed with the biliopan-
creatic limb, reconstructing the intestinal transit continuity;

The mesenteric space is closed;

A handsewn omegaloop duodeno-ileal anastomosis is done, counting 3 me-
ters of ileum from the ileocecal valve;

All the specimens are retrieved; The trocars are removed and the wounds are
closed.

The scheme of the surgery is shown in Figure 9.
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Figure 8. Tape proximal traction for duodenum septation.

GASTROGASTROSTOMY
3 CMWIDE

........................

PREVlOUS .........
: ENTEROENTERO
: ANASTOMOSIS

Figure 9. Surgical scheme of RYGB conversion to SADI-S, plus sympathectomy.
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4. Postoperative Endoscopy

Both patients were submitted to endoscopic evaluations in first month and first
year postoperative period. No alterations were found in early examinations. Bel-

low, the findings of 1-year evaluation will be reported.

4.1. Postoperative Endoscopy in Case One

In the one-year endoscopic examination, after Sleeve Gastrectomy plus “Sym-
pathectomy”, there was neither esophagitisnor hiatal hernia and the gastric
pouch had no dilation. One important observation was the permanently atonic
and wide open pylorus, with no motility during one-minute endoscopic obser-
vation, without the use of drugs which could affect it. The bulb was normal
(Figures 10(a)-(d)).

Figure 10. (a) Esophagogastric transition; (b) Sleeved stomach; (c) Wide open pylorus;
(d) Normal duodenal bulb.

4.2. Postoperative Endoscopy in Case Two

In the one-year endoscopic examination, after conversion from RYGB to
SADI-S, there was neither esophagitis nor hiatal hernia. The gastric pouch (from
previous RYGB) normal and gastrogastrostomy was smooth and wide. The
sleeved remnant stomach, put in transit, had no dilation or angulations. The py-
lorus was wide open and relaxed, with no contractions, during one-minute en-
doscopic observation, without the use of drugs which could affect it. The bulb
was 5 cm long, with a wide end-sideduodeno-ileostomy. Both afferent and effe-

rent ileal limbs had normal endoscopic aspect (Figures 11(a)-(g)).
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(8)

Figure 11. (a) Esophagogastric transition; (b) Gastric pouch/Gastrogastrostomy; (c)
Sleeved remnant stomach; (d) Opened pylorus; (e) Bulb and duodeno-ileostomy; (f) Af-
ferent ileal limb; (g) Efferent ileal limb.

5. Discussion

In this current study, it is reported a pyloric relaxation, endoscopically observed
in two bariatric cases, one of them a primary SG and the other one, a revisional

surgery (RYGB conversion to SADI-S). In both cases, the sphincter atony was
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kept until 1-year endoscopic postoperative evaluation. This can represent a novel
neuromodulation on the pylorus motility, which leads to a wide and perma-
nently open pylorus. This functional response can be explained by pyloric syn-
chronous sympathetic nerves transection, that occurred during peripyloric ar-
terial terminal branches ligation, coming from right gastric, gastroduodenal and
right gastroepiploic arteries, considering that the sympathetic gastrointestinal
nerves wrap the corresponding gastrointestinal arteries [12] [13]. Such devascu-
larization was required for pyloric traction with a tape to get a better surgical
field exposure. In SG case, this maneuver facilitated the first antral stapling,
while in the revisional one, it exposed better de duodenum, for its septation.

Sleeve gastrectomy has proved to be an effective bariatric procedure [14].
There are some potential advantages of doing this operation, other than achiev-
ing good weight loss results. The absence of gastrointestinal exclusions is of pa-
ramount importance in the presence of gastrointestinal cancer family history,
gastric polyposis, gastrointestinal stromal tumors, intractable H. pylori infection,
inflammatory bowel diseases and others [15] [16]. However, the high incidence
of gastroesophageal reflux disease associated with this operation is a problem
[17] [18] [19]. One factor related to this is the elevated intragastric pressure, due
to gastric complacency reduction, that follows the subtotal longitudinal gastric
wall resection [6]. Besides, the pyloric sphincter, which normally regulates gas-
tric emptying, can represent a barrier to this process, after a sleeve gastrectomy,
increasing even more the intragastric pressure. Some authors have demonstrated
a reduction of GERD incidence related to SG, by adding a gastrointestinal anas-
tomosis to decompress the gastric chamber [20] [21] [22]. Back in the 70s and
80s, some studies showed the decompressing effect of pyloroplasty and pyloro-
myotomy on the stomach, improving gastric emptying [23] [24]. A functionally
open pylorus, derived from a pyloric sympathectomy, alluded in this current
case report, could be another way of alleviating the high intragastric pressure re-
lated to sleeve gastrectomy technique, without the inherent risks associated with
pyloroplasty/pyloromyotomy. The relaxed pylorus would achieve expedited gas-
tric emptying, which could help to reduce gastroesophageal reflux disease inci-
dence [25]. These same mechanisms could also decrease acute gastric fistulas,
considering there is no obstructive factor proximal to the pylorus [26] [27]. Ac-
celerated gastric emptying is a desired effect in sleeve gastrectomy, considering
this could contribute to increased incretin stimuli [28]. A functionally open py-
lorus could contribute to the expedited gastric emptying.

Conversions of RYGB to other techniques, due to weight regain, are not un-
common. When this operation involves a reinsertion of the excluded stomach in
the gastrointestinal tract, a spastic pylorus is a possibility. This can be related to
vagus nerve injury, during the primary operation, hindering gastric emptying
and creating a high-pressure gastric chamber [29]. Such a situation could lead to
an increased risk of gastro-gastric anastomosis fistula, which incidence is rela-
tively high in these conversions [30] [31]. Therefore, a permanent or even tem-

porarily pyloric relaxation might be protective against this complication. Adding
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a pyloroplasty to lower intragastric pressure in these conversions could add risks
to the procedure, considering the proximity with the duodenum-ileal anastomo-
sis step of the SADI-S procedure. Achieving pyloric relaxation through pylorus
sympathectomy avoid these risks.

Regarding the safety of pyloric devascularization, the gastroduodenal transi-
tion has a good submucosal arterial interconnection, which makes the proposed
sympathectomy a safe maneuver, in terms of blood supply to this area [32].

The limitations of this case report relate to the short-term evaluation of the
functional effects on the pylorus (relaxation) brought by pyloric sympathectomy
and the absence of manometric pyloric evaluation. It was an observational find-
ing, during the 1-year postoperative endoscopic evaluation in two cases. This
warrants controlled studies for more robust inferences.

Proof of this finding would be of great applicability, not restricted to primary
or revisional bariatric surgeries, but in other surgical fields, in which a relaxed
pylorus would help in reducing acute and chronic complications, such as in
esophageal resections, primary or redo fundoplication associated with gastric

stasis, primary pyloric hypertonia and others.

6. Conclusion

We report two cases of bariatric surgeries, one of them revisional, with an ob-
servational novel functional pyloric response. A one-year lasting pylorus atony
was endoscopically observed, probable due to its terminal arterial branches liga-
tion, which implied a simultaneous corresponding sympathetic nerves section-
ing. This probable pyloric neuromodulation has the potential to be beneficial in
primary sleeve gastrectomy and in revisional bariatric surgeries, considering the
consequent intragastric pressure reduction. This maneuver could be protective
against acute gastric pouch and/or gastro-gastric anastomosis fistulas and could
avoid long-term GERD development. Further studies are necessary to confirm
this hypothesis.
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