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Introduction: Large sliding Hiatal Hernia (HH) is associated with an exceedingly high incidence of recurrence
after surgery. An ongoing controversy exists while managing it regarding the best surgical technique. We aimed to
compare laparoscopic mesh hernioplasty to laparoscopic suture crurorraphy for a large HH in terms of the disease-
specific Gastroesophageal Reflux Disease-Health Related Quality of Life (GERD-HRQL) score, HH recurrence, and

postoperative complications.

Patients and methods: This prospective study was conducted between December 2019 to August 2023 on
patients diagnosed with a large sliding HH and refractory GERD undergoing either laparoscopic suture crurorraphy
(Group A) or laparoscopic mesh hernioplasty using the Symbotex™ composite mesh (Group B). Patients were
assessed for GERD-HRQL score, postoperative complications, recurrence of symptoms, or hernia.

Results: Throughout the study period, 34 patients with refractory GERD and large HH were included. Both
techniques were comparable with no statistically significant difference in the operative time (78.7 £18.9 min vs
81.1 £ 17.4, p=0.54), hospital stay (2.8 £ 0.6 days vs 2.6 £ 0.9, p=0.42), and postoperative complications (5 vs
6, p=1). Mesh placement was associated with a statistically significant lower rate of recurrence (P=0.042). GERD
HRQL score was significantly lower in the mesh hernioplasty group at 6 months (p=0.042), 12 months (p=0.036)

and 18 months (p=00.023).

Conclusion: Mesh placement significantly reduced the recurrence of a large HH and was associated with more

improvement in the GERD HRQL score.

Key words: Gastroesophageal reflux disease, laparoscopic Toupet fundoplication, large hiatal hernia, suture

crurorraphy, Symbotex mesh.

Introduction

HH is a common disorder with a prevalence of 20%
according to a population-based study done in
Sweden,! which rises to 51% in those with a body
mass index (BMI) greater than 35kg/m?2.?

Large sliding HH is defined radiologically by the
herniation of greater than 30% of the stomach in
the posterior mediastinum in an upper GIT contrast
series,®> and is defined endoscopically by the
presence of 6 cm or more of the stomach above
the diaphragm.* This is confirmed laparoscopically
by an intercrural distance exceeding 5 cm, and/or a
hiatal surface area (HSA) of more than 10 cm.3 HSA
is calculated by an equation proposed by Dr Frank
Granderath in 2007.5 Using these definitions, only
5-10% of all HH are considered large HH.*

Tension-free suture crurorraphy in those patients
is challenging especially if the crura are thin and
atrophic and is associated with an exceedingly high
incidence of recurrence. Given its success in repairing
other types of hernia, mesh placement is a salvage
step to prevent recurrence. The polypropylene mesh
was initially used, however; the lack of evidence of
its value in the management of large HH along with
the wide range of mesh-related complications has
led to a backstep in the routine application of mesh
in large HH.3¢

The biomeshes were then used with no mesh-
related sequelae. However, mid-term studies
showed disappointing results with a recurrence rate
of 54% after biomesh (Surgisis mesh®) application
and 59% with the suture crurorraphy technique.”®

Double-face meshes were then tried as a last-resort
option with good outcomes. Symbotex composite
mesh™ combines reinforced strength, significant
tissue ingrowth due to its polyester-based parietal
side and gentle non-erosive adherence due to its
bioabsorbable collagen film on the visceral side.

A meticulous literature review unravelled marked
technical heterogeneity in the form of the use of
different mesh types, sizes, shapes, and fixation
techniques in different randomized trials studying
this issue. All these variables in addition to different
follow-up periods make the comparison between
them almost impossible with the resultant absence
of any consensus or guidelines in this context.6
Therefore, we aimed to unveil the outcomes of
large HH repair comparing laparoscopic mesh
hernioplasty and laparoscopic suture crurorraphy in
terms of GERD-HRQL score, recurrence, and intra
and postoperative complications.

Patients and methods

Upon approval of the institutional review board,
this prospective study was conducted at Ain Shams
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University Hospitals, Cairo, Egypt, on all patients
suffered from a large sliding HH and refractory
GERD undergoing either suture crurorraphy or
laparoscopic mesh hernioplasty between December
2019 to August 2023. Large HH is defined by the
herniation of more than one-third of the stomach
into the chest in a barium study, which is confirmed
endoscopically by the presence of greater than six
cm of the stomach above the diaphragm. Patients
with emergent and recurrent HH were excluded.
Informed consent was obtained from all patients.

Preoperative assessment

Patients were assessed clinically with detailed
history and examination. They had to complete a
standardized preoperative GERD HRQL assessment
form. We used the GERD-HRQL score,*!? to trace
and identify the resolution, improvement, or relapse
of GERD symptoms. All patients had preoperative
laboratory investigations, upper GI endoscopy, upper
GIT contrast study, and esophageal manometry.

Surgical technique

Both procedures were done under general
anesthesia with the patient placed in the French
position with a 20° reverse Trendelenburg position.
The dissection started from left to right, starting with
the gastric greater curvature by sealing the short
gastric vessels via LigaSure™ (Medtronic Parkway,
Minneapolis, USA). Meticulous dissection of the left
crus from the esophagus was done with greater
care to identify the left pleura. Then we turned to
dissect the anterior aspect of the hiatus separating
the sac carefully from the mediastinal structures
and the right pleura as illustrated in (Figs. 1a-d).

'

Fig 1b: Dissection of HH.

Fig 1d: Dissection of HH.

Dissection of the retroesophageal area was the
last step. It was crucial to accurately identify the
direction and the plane of dissection keeping it
towards the lateral aspect of the left crus. This was
because the widely separated crura in large hernias
could lead to a hazardous intrahiatal dissection with
the resultant iatrogenic left pleural injury. Achieving
a 3-4 cm length of the intrabdominal esophagus
was a must. This measurement was obtained while
the bougie was outside the esophagus because it
pushed the esophagus downward. In two patients,
a short easophagus was encountered, therefore;
Collis procedure was done.

Here, the two crura were approximated using
2-4 interrupted stitches of Ethibond 2-0 (Ethicon,
Spreitenbach, Switzerland) starting from down
(Figs. 2a,b). The descending aorta injured while
taking the lowermost stitch, so it must be taken
cautiously. It was of utmost importance to keep
a good distance between the esophagus and the
uppermost stitch that admitted the tip of a 5 mm
grasper easily. Checking of bougie movement by
anaesthesia was done.

Fig 2a: laparoscopic suture crurorraphy.




Fig 2b: Laparoscopic suture crurorraphy.

For those whose crura were very thin and
could not be approximated without tension, a
Symbotex™ composite mesh (Covidien, Mansfield,
Massachusetts, USA) was centralized over the hiatal
defect in a keyhole pattern. Orientation of this mesh
was requisited to avoid erosion and recurrence. The
green mark (on its polyester side) had to be towards
the diaphragm and centralized over the defect, and
then the central green mark was cut and removed
tailoring the mesh as a keyhole pattern. It was fixed
by Absorbatack™ (Medtronic, Parkway, Minneapolis)
circumferentially while avoiding fixation to the
central tendon to avoid pericardial injury as shown
in (Fig. 3a,3b). Laparoscopic Toupet fundoplication
was then done for all cases (Fig. 4). The patients
who had suture crurorraphy were allocated to group
(A) whereas those who had mesh hernioplasty were
allocated to group (B).

Fig 3a: Laparoscopic mesh hernioplasty.

Fig 3b: Laparoscopic mesh hernioplasty.

Fig 4: Laparoscopic Toupet fundoplication.

Postoperative period

All patients were asked to abide by regular follow-
up at 6, 12, and 18 months. At each visit, they had
to fill out the GERD HRQL questionnaire and have
a barium study. The improvement or worsening of
symptoms was assessed via the GERD HRQL score
which is a ten-item standardized score. Each item
is scored between zero and five. Any score below
ten was considered normal. The HH recurrence
was defined based on the recurrence of symptoms
(Reincrease of the GERD HRQL score) associated
with radiological and/or endoscopic evidence of
recurrence (Aiolfi). The results along with the intra
and postoperative complications were recorded and
statistically verified to check for their relevance.

Statistical analysis

We used the standard descriptive statistics to
analyze the data. The numeric data were presented
in median and IQR and were compared via the
independent t-test whereas the categorical variables
were presented in frequency and percentage and
were compared using the Chi-square test or Fischer
exact test as appropriate. In addition, the Mann—
Whitney U test was performed to compare unrelated
parametric data.

The statistical analyses were done using the
Statistical Package for the Social Sciences, software
package for Windows version 29.0.1 (SPSS Inc.,
Chicago, Illinois, USA). The P-value is considered
significant if it is less than 0.05, and highly significant
if it is less than 0.01.

Results

Throughout the study period from December 2019
to August 2023, 39 patients with refractory GERD
and a large sliding HH were included. Five patients
were excluded due to an incomplete follow-up
period. Hence, 34 patients were enrolled in this
study and were subdivided into group A (Suture
crurorraphy) and group B (Mesh hernioplasty). The
baseline characteristics of included patients are
illustrated in (Table 1) and showed that there is
no statistically significant difference between both
groups regarding these data.
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We compared both techniques regarding
operative time, hospital stay, and postoperative
complications. Both procedures were comparable
with no statistically significant difference between
both groups in the operative time (78.7 £18.9 min
vs 81.1 = 17.4, p=0.54), hospital stay (2.8 = 0.6
days vs 2.6 £ 0.9, p=0.42), and postoperative
complications (5 vs 6, p=1), (Table 2).

There were two cases of recurrence in the suture
group and only one case in the mesh group (P=0.042)
(Figs. 5a,b). All were asymptomatic and diagnosed
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by the routine 18-month barium study except one
in the suture crurorraphy group. This patient with
symptomatic recurrence was diagnosed clinically at
12 months and confirmed endoscopically. She was
37 years old and was reoperated with mesh fixation
with a smooth uneventful postoperative period.

Improvement of the QOL after refractory GERD due
to a large HH was assessed. GERD HRQL score was
significantly lower in the mesh hernioplasty group at
6 months (P=0.042), 12 months (P=0.036) and 18
months (P=00.023) (Table 3).
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Fig 5A: Comparison between both procedures regarding hernia and symptom recurrence.

Laparoscopic Suture Crurorraphy

4 I I
0 . I I

w

&)

=

6 month

B Symptom recurrence

12 months

B Hernia recurrence

18 months

Fig 5B: Comparison between both procedures regarding hernia and symptom recurrence.
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Table 1: The baseline data of included patients

Group (A) Suture crurorraphy

Group (B) Mesh hernioplasty

Variables (n=19) (n=15) P-value
Age (mean+SD) 30.5+8.6 29.9+9.1 0.56*
Gender
Male 8 6
#
Female 11 9 0.14
GERD-HRQL (mean+SD) 17.1+£2.3 16.4+2.9 0.77*
*Via the Mann-Whitney U test.
# Via the Fisher’s exact test.
Table 2: The postoperative complications in both procedures
Variable Group (A) Suture crurorraphy Group (B) Mesh hernioplasty P-Value
Post-operative complications 4 5
Surgical site infection 1 2
0.73
Dysphagia 1 1
pneumothorax 2 1
Table 3: The mean difference in GERD HRQL score between both techniques
GERD HRQL (meanxSD) Group (A) Suture crurorraphy Group (B) Mesh hernioplasty P-Value
6m 3.8+0.7 3.4 £0.6 0.042
12m 3.2+0.5 2.8 £0.3 0.036
18m 31+ 04 2.6 £0.5 0.023
Discussion fistula formation when it comes in direct contact

Since it was first introduced by Dallemagne in
1991, Laparoscopic HH repair is gaining more
popularity and now is considered the gold standard
treatment of GERD with or without HH.>*2 Four
years later, Dr Edelman,®? in Florida published the
first experience of mesh used in the laparoscopic
repair of paraesophageal hernia.

In the laparoscopic HH repair, there is a consensus
regarding three steps, a complete hernial sac
reduction, attaining at least 2-3 cm of the
intraabdominal esophagus, and tension-free
repair of the defect.'*!> The ideal mesh should be
malleable considering the dynamic nature of the
hiatus, biocompatible,'® provide adequate strength
to the hiatal defect, and at the same time not erode
the esophagus or cause late dysphagia.®® Therefore,
until now, there is no ideal mesh to be applied for
large HH. All surgical meshes could be subdivided
into synthetic, biosynthetic, or biological mesh.

The synthesis of the first polypropylene mesh in
1957 along with the concept of tension-free repair
was the dawn of a new era in hernia surgery that led
to a marked decrease in the incidence of recurrence
of inguinal, femoral and incisional hernia.*”*8 It was
confirmed that the polypropylene mesh leads to

with abdominal viscera. Despite this fact, some
tried to apply it in large HH repair. This has led to
catastrophic complications such as mesh erosion
and/or esophageal stenosis which led the Society of
American Gastrointestinal and Endoscopic Surgeons
(SAGES) in 2013 to advise against its use.’® PTFE
was first used by Frantzides et al,?° with no mesh-
related sequelae.

The biosynthetic meshes used either polypropylene,
polyester or PTFE as a base to gain strength and
prevent recurrence, with the addition of another
layer that acts as a barrier to prevent erosion. The
added layers included polyglactin 910 (VYPRO I;
Ethicon, Spreitenbach, Switzerland), poliglecaprone,
hyaluronate, atomic titanium dioxide surface
coating (TiO2Mesh™) (BioCer, Entwicklungs,
Germany),'® omega 3 fatty acids, Light-weight
titanium (TiMesh™) (Medizintechnik, Nuremberg,
Germany),?t and bioabsorbable collagen film
(Symbotex™).

Biodegradable (Allogenic and xenogenic) meshes
were innovated and presented to the surgical
community as an alternative to synthetic non-
absorbable mesh with no risk of erosion. The
biological mesh has the advantage of resisting
bacterial colonization. They include Human acellular
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dermal matrix (ACDM),?> porcine small intestinal (8.8%) (Two in the suture group (10.5%) and

submucosa (Surgisis, Cook Surgical, Indianapolis),”? one in the mesh group (6.6%). Two of them
bovine pericardium, Cross-Linked collagen mesh, were asymptomatic and accidentally discovered
and poly-4-hydroxybutyrate (P4HB) (Phasix ST™) by a routine contrast study. One patient in group
(BD, Allschwil, Switzerland).? A had symptomatic recurrence for which she was

reoperated with mesh fixation with no further

Oeschlager and his colleagues in a landmark study recurrence during the follow-up period.

using a Surgisis mesh® reported that it significantly

decreased the recurrence rate from 24 to 9% at This is in line with the previously published studies
6 months.” Surprisingly, these initial results are which showed a recurrence rate of 11.2-42% after
not durable with a 59% recurrence at 5 years (in suture crurorraphy in comparison to 2-9% in the
comparison to 54% for suture crurorraphy).® A mesh group.??° Along the same lines, many studies
survey of the SAGES reported a 44% recurrence continued to show the importance of mesh in
rate with the biological meshes.?* They stated that reducing recurrence with a rate down to 5.8%.20303!
the difficulty in determining the long-term results of Sathasivam et al,*> from James Cook University, UK
mesh fixation is due to the limited number of high- showed in a meta-analysis of 942 PEH repair patients
quality long-term follow-up published randomized that mesh significantly decreased the recurrence
controlled trials (RCT) using different types of when compared to suture repair with no difference
meshes, and different techniques. in the postoperative complication. However, they

did not report any difference in the outcomes
related to the types of mesh used. These results are
in accordance with the outcomes concluded by two
other meta-analyses,'*3? which showed a significant
(50-56%) reduction in the recurrence rate of mesh
compared to suture crurorraphy.

Three years later, and in support of these results,
a Dutch team published a systematic review and
meta-analysis of 26 studies that compared 924
patients with mesh repair versus 340 patients with
suture crurorraphy. Authors found heterogeneity
regarding the types of mesh used as well as the

short duration of follow-up. They reported a Morino et al 4 in their study on 65 Patients with a large
recurrence rate of 14.6% after mesh placement in HH compared suture crurorraphy, mesh hernioplasty
comparison to 26.3% after suture crurorrahphy.? and Collis-Nissen gastroplasty (For short esophagus

cases only). Recurrence was detected in 30% of
cases (70% of them occurred during the first year).
The mesh placement significantly decreases the
recurrence rate. Similar to the previous observations,
Muller-stitch et al,** recommended placing a mesh
routinely in their study on 56 PEH. They had seven
cases of radiological recurrence (All in the suture

In August 2013, Symbotex™ was approved by the
Food and Drug Administration (FDA) to be used in
hernia surgery. Seven months later, it was introduced
to the surgical community for the first time during the
16th annual meeting of the American Hernia Society.
Indeed, Symbotex™ provides sufficient strength to
prevent recurrence via its polyester content while

at the same time causing no erosion due to its group).

bioabsorbable collagen film. To our best knowledge, Supporting this asseveration, Ilyashenko et al,®
only a few case series studying Symbotex™ mesh in their four-year study using the ProGrip™ self-
for HH. In 2022, a Japanese team published a case gripping mesh found that there is no significant
study of a 39-year-old female with a type III HH difference in the short-term outcomes of the mesh
who had a repair with Symbotex™ mesh and was group and the suture crurorraphy groups in terms of
followed for one year without recurrence.? GERD HRQL score and HH recurrence. However, at

the four-year follow-up, the mesh showed a much
lower recurrence rate of 2.9% (In comparison to
22.9% in the suture group). Additionally, the mesh
group had a significantly lower GERD HRQL score
than the suture group.

Recurrence of HH could be attributed to a large
hiatal defect, incomplete hernial sac excision,
weak or split crura, tension repair,>¢ incomplete
esophageal mobilization,** and undoubtedly linked
to the presence of a short esophagus.* A short

esophagus is defined as the need for further On the contrary, other studies,**3® failed to find
esophageal lengthening despite complete sac any statistical difference between mesh and suture
excision and intrathoracic esophageal dissection. crurorraphy both in the short-term and medium-
Therefore, it is considered an important cause of term follow-up. These results could be further
recurrence irrespective of the technique used for supported by a retrospective trial, > using Gore Dual
repair.* Another pertinent factor is the U-shaped Mesh (GORE, Flagstaff, AZ) with a 4.3-year follow-
technique for mesh fixation because it leaves the up period. Additionally, a recent multicenter RCT of
naturally weak area at the anterior hiatal aspect 126 patients with a large HH were allocated to 3
unaugmented.&?’ groups. Forty-three patients had suture crurorraphy,

41 had an absorbable mesh, and 42 had a non-
absorbable mesh. After 5 years of follow-up, no
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difference between the three groups in recurrence
of HH or clinical outcomes, but the absorbable mesh
was associated with chest pain, bloating symptoms,
and diarrhea.®

As mentioned earlier, the patient's QOL and
improvement of symptoms are a cornerstone to
assess the success of any intervention for HH.
Therefore, the most important symptoms were
gathered as symptom scores such as the GERD
HRQL scale 9,10 and the Gastrointestinal Quality of
Life Index and Satisfaction scale.** Given its target
to treat a functional disorder, laparoscopic HH repair
outcomes are to some extent subjective. GERD HRQL
score is a validated score suggested by Velanovich
in 1996.° It can unveil the subjective changes by
comparing the preoperative and the postoperative
symptoms. By using this score questionnaire,
Soricelli et al*? speculated that sutures plus on-lay
mesh are the best surgical technique by comparing
it with mesh alone and suture crurorraphy.

Oelschlager et al® concluded that both Surgisis™
biosynthetic mesh and suture cruroplasty techniques
markedly improve the symptoms at five years follow-
up period with no statistically significant difference
between both techniques regarding symptomatic
improvement. Others, 3% showed that mesh
placement leads to worsening of the preoperative
symptoms.

Surprisingly, only 50-57% of radiologically recurrent
cases were symptomatic.3*#-% Hietaniemi et al*
concluded that radiological recurrence did not
correlate to patients’ QOL in their trial of 165
patients with a radiological recurrence rate reaching
up to 29.3%.

Regarding other complications, two patients (One in
each group) developed early dysphagia mostly due
to edema that improved on conservative measures.
Ilyashenko 29 described three cases in their series,
one of them needed endoscopic wrap dilation.

Regarding the operating time, there was no
statistically significant difference between both
groups (78.7£18.9 min vs 81.1£17.4, p=0.54).
In this context, some studies showed that mesh
enforcement statistically prolongs operative time.?
However, others considered this prolongation to be
non-significant.®33

A step in the right way to standardize the decision,
an Italian study of 50 patients was published in
2022 by Aiolfi et al.?® They suggested a patient-
tailored algorithm (PTA) for the management of
HH which includes: HH type, HH recurrence, Hiatus
diastasis and degree of pillars tropism (Hypoplastic
or normal). They recommended suture crurorraphy
only if PTA is less than five and mesh hiatoplasty if
PTA is greater than five. The limitations of the study
include its short follow-up period and relatively

small number of patients.
Conclusion

In this study and after a follow-up period of 18
months, laparoscopic mesh hernioplasty and suture
crurorraphy were comparable regarding operative
time, hospital stay, and postoperative complications.
However, mesh hernioplasty significantly reduced
recurrence and improved the GERD-HRQL score
compared to suture crurorraphy.

References

1. Boutari C, Mantzoros CS: A 2022 update on the
epidemiology of obesity and a call to action:
As its twin COVID-19 pandemic appears to
be receding, the obesity and dysmetabolism
pandemic continues to rage on. Metabol. 2022;
133: 155217.

2. Salminen P, Helmié M, Ovaska J, JuutiA, Leivonen
M, Peromaa-Haavisto P, Hurme S, Soinio M,
Nuutila P, Victorzon M: Effect of laparoscopic
sleeve gastrectomy vs laparoscopic roux-en-Y
gastric bypass on weight loss at 5 years among
patients with morbid obesity: The SLEEVEPASS
randomized clinical trial. JAMA. 2018; 319(3):
241-254.

3. Sharma R, Kela M, Khare Y, Mishra A, Bhandari
M: Comparative analysis of LSG versus LRYGBP
bariatric surgery in management of morbid
obesity and type 2 diabetes mellitus in terms
of percentage weight loss and T2DM resolution.
Int Surg J. 2015; 2(4): 641-646.

4. Shoar S, Saber AA: Long-term and midterm
outcomes of laparoscopic sleeve gastrectomy
versus Roux-en-Y gastric bypass: A systematic
review and meta-analysis of comparative
studies. Surg Obes Relat Dis. 2017; 13(2): 170-
180.

5. Brissman M, Beamish AJ, Olbers T, Marcus C:
Prevalence of insufficient weight loss 5 years
after Roux-en-Y gastric bypass: Metabolic
consequences and prediction estimates:
A prospective registry study. BMJ Open. 2021;
11(3): e046407.

6. Magro DO, Geloneze B, Delfini R, Pareja BC,
Callejas F, Pareja JC: Long-term weight regain
after gastric bypass: A 5-year prospective study.
Obes Surg. 2008; 18(6): 648-51.

7. Ismail M, Nagaraj D, Rajagopal M, Ansari H,
Iyyankutty K, Nair M, Hegde A, Rekha PD: Is
weight regaining significant post laparoscopic
Roux-en-Y gastric bypass surgery? - A 5-year
follow-up study on Indian patients. J Minim
Access Surg. 2021; 17(2): 159-164.

8. Toolabi K, Sarkardeh M, Vasigh M, Golzarand

166

Ain-Shams J Surg 2024; 17 (2):160-168



10.

11.

12.

13.

14.

15.

16.

17.

18.

Ain-Shams J Surg 2024; 17 (2):160-168

M, Vezvaei P, Kooshki J: Comparison of
laparoscopic roux-en-Y gastric bypass and
laparoscopic sleeve gastrectomy on weight loss,
weight regain, and remission of comorbidities:
A 5 years of follow-up study. Obes Surg. 2020;
30(2): 440-445.

Reinhold RB. Critical analysis of long term
weight loss following gastric bypass. Surg
Gynecol Obstet. 1982; 155(3): 385-94.

Himpens ], Coromina L, Verbrugghe A, Cadiéere
GB: Outcomes of revisional procedures for
insufficient weight loss or weight regain after
Roux-en-Y gastric bypass. Obes Surg. 2012;
22(11): 1746-54.

Ngomba Muakana JA, Thissen JP, Loumaye A,
Thoma M, Deswysen Y, Navez B: Distalization of
standard roux-en-Y gastric bypass: Indications,
technique, and long-term results. Obes Surg.
2023; 33(5): 1373-1381.

Voorwinde V, Steenhuis IHM, Janssen IMC,
Monpellier VM, van Stralen MM: Definitions of
long-term weight regain and their associations
with clinical outcomes. Obes Surg. 2020; 30(2):
527-536.

Ferro S, Zulian V, De Palma M, Sartori A,
Andreica A, Nedelcu M, Carandina S: Resizing
of the gastric pouch for weight regain after
laparoscopic roux-en-Y gastric bypass and one-
anastomosis gastric bypass: Is it a valid option?
J Clin Med. 2022; 11(21): 6238.

Parikh M, Heacock L, Gagner M: Laparoscopic
“gastrojejunal sleeve reduction” as a revision
procedure for weight loss failure after Roux-
en-Y gastric bypass. Obes Surg. 2011; 21(5):
650-4.

Dindo D, Demartines N, Clavien PA: Classification
of surgical complications: A new proposal with
evaluation in a cohort of 6336 patients and
results of a survey. Ann Surg. 2004; 240(2):
205-13.

Shah K, Nergdrd BJ, Fagerland MW, Gislason
H: Failed Roux-en-Y gastric bypass-long-term
results of distalization with total alimentary
limb length of 250 or 300 cm. Obes Surg. 2023;
33(1): 293-302.

King WC, Hinerman AS, Belle SH, Wahed AS,
Courcoulas AP: Comparison of the performance
of common measures of weight regain after
bariatric surgery for association with clinical
outcomes. JAMA. 2018; 320(15): 1560-1569.

Guimaraes M, Osorio C, Silva D, Almeida RF,
Reis A, Cardoso S, Pereira SS, Monteiro MP, Nora
M: How sustained is Roux-en-Y gastric bypass

19.

20.

21.

22,

23.

24,

25,

26.

27.

28.

long-term efficacy? Roux-en-Y gastric bypass
efficacy. Obes Surg. 2021; 31(8): 3623-3629.

Courcoulas AP, King WC, Belle SH, Berk P, Flum
DR, Garcia L, Gourash W, Horlick M, Mitchell
JE, Pomp A, Pories W], Purnell ]JQ, Singh A,
Spaniolas K, Thirlby R, Wolfe BM, Yanovski
SZ: Seven-year weight trajectories and health
outcomes in the longitudinal assessment of
bariatric surgery (LABS) study. JAMA Surg.
2018; 153(5): 427-434.

Lim R, Beekley A, Johnson DC, Davis KA: Early
and late complications of bariatric operation.
Trauma Surg Acute Care Open. 2018; 3(1):
€000219.

Bauraité K, Mikuckyté D, Gudaityté R, Petereit
R, Maleckas A: Factors associated with quality
of life and weight regain 12 years after Roux-
en-Y gastric bypass. Surg Endosc. 2022; 36(6):
4333-4341.

Tolvanen L, Christenson A, Surkan PJ, Lagerros
YT: Patients’ experiences of weight regain after
bariatric surgery. Obes Surg. 2022; 32(5): 1498-
1507.

Drai C, Chierici A, Schiavo L, Mazahreh TS,
Schneck AS, Iannelli A: Long-term results at 10
years of pouch resizing for Roux-en-Y gastric
bypass failure. Nutrients. 2022; 14(19): 4035.

Yimcharoen P, Heneghan HM, Singh M,
Brethauer S, Schauer P, Rogula T, Kroh M,
Chand B: Endoscopic findings and outcomes of
revisional procedures for patients with weight
recidivism after gastric bypass. Surg. Endosc.
2011; 25; 3345-3352.

Hamdi A, Julien C, Brown P, Woods I, Hamdi A,
Ortega G, Fullum T, Tran D: Midterm outcomes
of revisional surgery for gastric pouch and
gastrojejunal anastomotic enlargement in
patients with weight regain after gastric bypass
for morbid obesity. Obes Surg. 2014; 24(8):
1386-90.

Nguyen D, Dip F, Huaco ], Moon R, Ahmad
H, LoMenzo E, Szomstein S, Rosenthal R:
Outcomes of revisional treatment modalities
in non-complicated Roux-En-Y gastric bypass
patients with weight regain. Obes Surg. 2015;
25: 928-34.

Al-Bader I, Khoursheed M, Al Sharaf K,
Mouzannar D, Ashraf A, Fingerhut A: Revisional
laparoscopic  gastric pouch resizing for
inadequate weight loss after Roux-en-Y gastric
bypass. Obes Surg. 2015; 25: 1103-8.

Iannelli A, Schneck A, Hebuterne X, Gugenheim
J: Gastric pouch resizing for Roux-en-Y gastric

167




29.

30.

31.

32.

33.

34.

35.

36.

37.

168

bypass failure in patients with a dilated pouch.
Surg Obes Relat Dis. 2013; 9(2): 260-7.

Hehl S, Maurer S, Hauser R, Serra M, Alceste
D, Gero D, Thalheimer A, Bueter M, Widmer
J: Pouch resizing for weight regain after Roux-
En-Y gastric bypass: Results from a high-volume
single center. BJS. 2023; 110(5): V11-12.

Boerboom A, Homan J, Aarts E, Aufenacker T,
Janssen I, Berends F: A long biliopancreatic and
short alimentary limb results in more weight
loss in revisional RYGB surgery. Outcomes of
the randomized controlled ELEGANCE REDO
trial. Surg Obes Relat Dis. 2019; 15(1): 60-69.

Hamed H, Ali M, Elmahdy Y: Types, safety, and
efficacy of limb distalization for inadequate
weight loss after Roux en-Y gastric bypass: a
systematic review and meta-analysis with a call
for standardized terminology. Ann Surg. 2021;
274(2): 271-80.

Sugerman HJ, Kellum JM, DeMaria EJ:
Conversion of proximal to distal gastric bypass
for failed gastric bypass for superobesity. J
Gastrointest Surg. 1997; 1(6): 517-25.

Buchwald H, Oien DM: Revision Roux-en-Y
gastric bypass to biliopancreatic long-limb
gastric bypass for inadequate weight response:
Case series and analysis. Obes Surg. 2017;
27(9): 2293-2302.

Brolin RE: Comment on: Long-term results of
malabsorptive distal Roux-en-Y gastric bypass
in superobese patients. Surg Obes Relat Dis.
2011; 7(2): 193-4.

Rawlins ML, Teel D II, Hedgcorth K, Maguire JP:
Revision of Roux-en-Y gastric bypass to distal
bypass for failed weight loss. Surg Obes Relat
Dis. 2011; 7(1): 45-9.

Mahawar KK, Himpens JM, Shikora SA, Ramos
AC, Torres A, Somers S, Dillemans B, Angrisani
L, Greve JWM, Chevallier JM, Chowbey P, De
Luca M, Weiner R, Prager G, Vilallonga R, Adamo
M, Sakran N, Kow L, Lakdawala M, Dargent
J, Nimeri A, Small PK: The first consensus
statement on revisional bariatric surgery using
a modified Delphi approach. Surg Endosc. 2020;
34(4): 1648-1657.

Svanevik M, Risstad H, Karlsen TI, Kristinsson
JA, Sméstuen MC, Kolotkin RL, Sgvik TT, Sandbu
R, Mala T, Hjelmesaeth J: Patient-reported
outcome measures 2 years after standard and
distal gastric bypass-a double-blind randomized
controlled trial. Obes Surg. 2018; 28(3): 606-
614.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Gadiot RPM, Leeman M, Biter LU, Dunkelgrun
M, Apers JA, Hof GV, Feskens PB, Mannaerts
GH: Does the length of the common channel
as part of the total alimentary tract matter?
One year results from the multicenter dutch
common channel trial (DUCATI) comparing
standard versus distal Roux-en-Y gastric bypass
with similar biliopancreatic bowel limb lengths.
Obes Surg. 2020; 30(12): 4732-4740.

Risstad H, Svanevik M, Kristinsson JA,
Hjelmeszeth J, Aasheim ET, Hofsg D, Sgvik TT,
Karlsen TI, Fagerland MW, Sandbu R, Mala T:
Standard vs distal Roux-en-Y gastric bypass
in patients with body mass index 50 to 60: A
double-blind, randomized clinical trial. JAMA
Surg. 2016; 151(12): 1146-1155.

Shin RD, Goldberg MB, Shafran AS, Shikora SA,
Majumdar MC, Shikora SA: Revision of Roux-
en-Y Gastric bypass with limb distalization for
inadequate weight loss or weight regain. Obes
Surg. 2019; 29(3): 811-818.

Felsenreich DM, Langer FB, Bichler C, Kristo I,
Jedamzik ], Eilenberg M, Arnoldner MA, Prager
G: Surgical therapy of weight regain after Roux-
en-Y gastric bypass. Surg Obes Relat Dis. 2019;
15(10): 1719-1728.

Kraljevic M, Kostler T, Susstrunk J, et al:
Revisional surgery for insufficient loss or regain
of weight after Roux-en-Y gastric bypass:
Biliopancreatic limb length matters. Obes Surg.
2020; 30(3): 804-11.

Ghiassi S, Higa K, Chang S, et al: Conversion
of standard Roux en-Y gastric bypass to distal
bypass for weight loss failure and metabolic
syndrome: 3-year follow-up and evolution of
technique to reduce nutritional complications.
Surg Obes Relat Dis. 2018; 14(5): 554-61.

Kellum JM, Chikunguwo SM, Maher JW, et al:
Long-term results of malabsorptive distal Roux-
en-Y gastric bypass in superobese patients.
Surg Obes Relat Dis. 2011; 7(2): 189-93.

Carswell KA, Vincent RP, Belgaumkar AP,
Sherwood RA, Amiel SA, Patel AG, le Roux CW:
The effect of bariatric surgery on intestinal
absorption and transit time. Obes Surg. 2014;
24(5): 796-805.

Kermansaravi M, Davarpanah Jazi AH, Shahabi
Shahmiri S, Eghbali F, Valizadeh R, Rezvani
M: Revision procedures after initial Roux-en-Y
gastric bypass, treatment of weight regain:
A systematic review and meta-analysis. Updates
Surg. 2021; 73(2): 663-678.

Ain-Shams J Surg 2024; 17 (2):160-168



