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Introduction: Bariatric surgery, particularly one-anastomosis gastric bypass (OAGB), is one of the most effective
treatments for morbid obesity. However, postoperative reflux esophagitis remains a significant concern. To enhance the
antireflux effect, a modified technique FundoRing was developed.

Aim. To perform preoperative and postoperative endoscopic evaluation of the upper gastrointestinal tract in patients after
OAGB and to analyze the preventive effect of the FundoRing modification on postoperative reflux esophagitis.

Materials and Methods: A single-center, prospective, interventional, open-label randomized controlled trial was
conducted. The main group underwent FundoRing-OAGB (f-OAGB, n=500), and the control group underwent standard
OAGB (s-OAGB, n=500). All patients had pre- and postoperative endoscopic assessment of the esophagogastric junction,
gastric pouch, and gastroenterostomy.

Results: Endoscopic evaluation demonstrated hiatal hernia in 32% of patients in the f-OAGB group and 24% in the s-
OAGB group. Preoperative identification of hiatal hernia without signs of gastroesophageal reflux disease was challenging
and was detected in only 9.6-10.4% of cases. Preoperative reflux esophagitis was diagnosed in 21.6% (f-OAGB) and 11.6%
(s-OAGB). Postoperatively, reflux esophagitis occurred in only 1% of the -OAGB group versus 11.6% of the s-OAGB group,
indicating a stronger antireflux barrier with the FundoRing technique. Mean gastric pouch volume under light insufflation was
approximately 50 ml. The gastroenterostomy diameter measured 30-35 mm intraoperatively and 20-25 mm at 3-year follow-
up.

Conclusion: Pre- and postoperative endoscopic evaluation showed advantages of the FundoRing modification of
OAGB, particularly its preventive effect against postoperative gastroesophageal reflux disease and stable anatomical
outcomes.
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Beepenue: bapuatpuueckas xupyprsi, B 4HaCTHOCTM OAHOAHACTOMO3HOE enydouHoe wWyHTuposaHue (OATLL),
SBNAETCA OOHUM K3 Haubornee 3deKTMBHbIX METOZOB reyeHns mopbugHoro oxwupenns. OpHako passuTie
nocneonepayroHHoro pedhiiiokc-33odhariTa 0CTaéTcs akTyanbHoON npobnemoi. [ins yeunenus aHTMpedtokcHoro addekTa
6bin paspabotaH MoaMMULMPOBaHHbIN MeTod OyHOOPUHT.

Llenb. [loonepauuorHas 1 nocreonepaumoHHas SHAOCKONMYECKas OLEHKa BEPXHUX OTAENOB XENyA0YHO-KULLEYHOTO
TpakTa y NalWeHTOB NOCne BbINONHEHUS OOHO aHACTOMO3HOIO XEernyAoYHOro LYHTUPOBaHUS. MpoaHanuanposaTth addekt
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MPEBEHTVUBHOMO BO3OEACTBMS paspaboTaHHoro metoga PyHOOPWHr Ha pasBuWTME MOCNEONEPaLMOHHOrO  PedriioKe-
a3ocparuTa.

Matepuan wu  wmetogbl: [lpoBemeHO  OOHOLEHTPOBOE,  MPOCMEKTUBHOE,  MHTEPBEHLMOHHOE,  OTKPbITOE
paHOOMM3MPOBAHHOE KOHTPONMPYEMOE uccrnefoBaHue. B nepsoii OCHOBHOW rpynne BbINOMHEHO O4HOAHACTOMO3HOE
racTpoLyHTuposaHue no metogy OyHaoPuHr (p-OAlLL n=500). Onepauuenn B KOHTPONbHOW rpynne Bbina cTaHaapTHOE
O[HOAHACTOMO3HOe racTpoluyHTupoBaHue (c-OAM n=500). Bcem nauueHTam npoBedeHO O M nOCneonepauoHHas
9HOCKOMMYECKAs OLiEHKa NMULLEBOAHO-KENY[O4HOr0 Nepexoaa, Manoro Xenyao4ka 1 racTpoaHTepoaHacTomosa.

PesynbTatbl: B pesynbrarte 3HOOCKOMMYECKOro 06CNef0BaHUS BbISBNEHO, YTO MPOLIEHT rPbK MULLEBOAHOTO OTBEPCTUS
pvadparmel (MOM) y nauneHToB ¢ oxupeHuem coctasnseT 32% B rpynne ¢-OAlL n 24% B rpynne c-OATLL. TMpu atom
poonepaumoHHas anarHocTuka [MO[ 6e3 ractpoasodareansHom pedniokcHorn BonesHu (M3PB) y naumeHToB ¢ oxupeHnem
Obina 3aTpyaHeHa u npoueHT BoisBneHus MO coctasun B AByx rpynnax ot 9,6 % - 10,4 %. [o onepauuu pedniokc —
a3ocharuT amarHocumposaH B 21,6% B nepsoit rpynne u B 11,6% Bo BTOpO# rpynne. [ocrne onepauum oTMeyeHa
CyLeCTBEHHasi pa3HiLia B BbISIBIIEHHOM NOceonepaLmoHom pedinioke — a3odarute B rpynne (-OATLL ¢ dyHaonnmkaumen,
roe oH coctasun Beero 1% npoTus 11,6% B rpynne c-OATLL 6e3 dyHaonmmkaumun. SHAOCKONMYECKOE N3MEPEHNE pa3MepoB
Manoro >Kenygouka, npu Nerkon MHCyGnsauuu  BO3gyxOM cocTaBnsn B cpegHeM 50 mn.  WHTpaonepaumoHHO
racTposHTepoaHacToMo3 coctaensn 30-35 MM B guameTpe, a yepes 3 roga pasmep racTpoHTEPOaHacTOMO3a OLeHWBanCs
B Ananasoxe oT 20 10 25 mm.

BbiBoabI: [1o v nocneonepaumoHHas aHOOCKONMYECKas OLEHKa KenyAo4YHOro WyHTMPoBaHMs no ®yHAOPWHT BbisBUNA
NpeyMyLiecTBo pa3paboTaHHOTO MeToda OBHO aHACTOMO3HOTO racTpOLIYHTMPOBAHUS C  JyYMM MPEBEHTUBHBIM
BO3[ENCTBMEM Ha Pa3BUTME NOCNEONEPALMOHHOTO pedimiokc-asodarnTa.

Knroyeenie cnoea: sHdockonus, @yHA0PuHe, 00HOaHacCmMoMO3Hoe XenyO0oyHoe WyHmupogaHue, bapuampudeckas
Xupypausi, OXupeHue, yHoonIuKayus.
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Kipicne: Bapuatpusnbik, Xupyprusi, COHbIH, ilwiHae Bip-aHacTomo3gdbl ackasaH LWyHTTay (BAALL), MopbuaTi cemisaikTi
emaeygiH, eH TviMai agicTepiHiv, Gipi Bonbin Tabbinagbl. [JereHMeH, onepauusiaaH KediHri pediniokc-330aruT e3eKTi
macene Bonbin kana bepegi. AHTUPedIOKCTIK acepai KyLIenTy ywiH Mogudukaumsanadrad OyHaoPuHr agici xacangbl.

Makcatbl. Bip-aHacTOMO3Abl ackasaH LWyHTTayAaH eTKeH NauMeHTTepAe XOFapfbl acKasaH-ileK XonpapbiHblH,
onepauusiFa [OeMiHr KsHe onepauusgaH KemiHri  aHpockonusnblk OGaranayblH Kypridy kaHe OyHOOPWHT  apiCiHiH,
onepaumsgaH KeniHri pedniokc-330caruTTin, anfablH anyaasbl THIMAINIriH Tangay.

Matepuanpgap meH apictep: bip opTanbikTa NpPOCNEKTUBTI, WHTEPBEHLMAMbIK, allblK paHLoOMW3auusnaHFaH
Bakpinaynbl 3epTTey xyprisingi. Heriari tonta ®yHgoPuHr apiciven BAALL (d-OATLW, n=500) xacanael. bakeinay TobbiHAA
craHgaptTsl BAALL (c-OATLU, n=500) opblHaanabl. baprblik nauneHTTepae onepauusFa OefiH xaHe keiliH eHelu-ackasaH
Ty#icneci, ackasaH KanTallachl XaHe racTpOSHTEPOAHACTOMO3 3HAOCKONUAMbIK, Typrblaa baranaHzpbl.

Hatuxenep: OHOoCKONUANbIK TEKCEPY HATWXKECHAEe CeMisfikke LWaniblkkaH nauueHTTepre AuadparmaHblH, eHeLl
TeciriHin, xapbiebl G-OAML TobbiHoa 32%, an c-OATL TobbiHaa 24% xarpanga aHbikTangbl. FacTpossodareanbpbik,
pedntokc aypybl Genrinepi GonmaraH kesge AvadparmMaHbiH, eHELW TeCiriHiH, XapbiFblH Onepauussa AeliH aHbiKTay
KMbIHABIK, TyAbIpbIn, eki TonTa ga 9,6-10,4% xarnainapga faHa Tipkengi. Onepauusira geiin pedontokc-asodarut ¢-OAlLL
ToObIHAA 21,6% xeHe c-OATLU TobbiHaa 11,6% nauueHTTepae aHbikTanabl. OnepauusigaH kediH pediniokc-a3odarut -
OATLL TobbiHaa Tek 1% xarganga, an c-OAT LU TobbiHaa 11,6% xarnaiaa 6arikangsl, Oyn ®yHAOPWHT aaiciHoe ceHiMmaipek
aHTUPEIOKCTIK TOCKAYbIN KamnbiNTaCKaHbIH KepceTesi. IHAOCKONUANbIK, enliemaep BoMbiHILA ackasaH KanTallacblHblH,
opTalla CblibIMAbINbIFLI XeHIN WHCynaumuaga wamamed 50 mn 6onabl. MHTpaonepauusnbik racTpoSHTEPOAHACTOMO3
avameTpi 30-35 mm 6ornca, 3 xbingaH keriH aHgockonuAnbik baranay GoibiHwa 20-25 MM aparblifbiHa asaingp!.

90



Hayka u 3npaBooxpanenmne, 2026 T.28 (1)

OpI/IFI/IHaJIbHOC HCCJICJOBaHHE

KopbITbiHAbI: PYHAOPWHT afici KonpgaHbinFaH Bip-aHacToMOo3[bl racTPOLLYHTTaydblH, Onepauus angbliHAarbl KaHe
KemiHri aHpockonuanbik Baranaybl OCbl SAICTIH, OnepauusgaH KeiHri ractpoasodareanb/iblk, PEOKC aypyblHbIH, anablH
any[a XaHe aHaTOMMUSNbIK, TyYPaKTbINbIKTLI CakTayaa apThlKLWLbINblFbl 6ap ekeHiH kepceTTi.
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Introduction

Currently, gastric bypass is considered the most
effective treatment for morbid obesity and its consequences
in cases where diet therapy, pharmacotherapy, and other
non-surgical interventions are ineffective [1].

The national consensus of surgeons and
endocrinologists of Kazakhstan defined the indications for
metabolic surgery in patients with type 2 diabetes mellitus
[2]. Other indications for bariatric and metabolic surgery are
described in clinical protocols approved by the Ministry of
Health of the Republic of Kazakhstan [3,4].

A thorough preoperative assessment of candidates for
bariatric surgery includes comprehensive laboratory testing
and instrumental examinations to identify comorbidities,
define indications and contraindications to surgery, and
determine the need for preoperative optimization by a
multidisciplinary team [5].

Upper gastrointestinal endoscopy plays a key role in the
preoperative work-up [6,7]. It aims not only to detect
pathology that may influence the feasibility of bariatric
surgery, but also to support selection of the most
appropriate procedure, including the need for concomitant
interventions (for example, in the presence of preoperative
reflux esophagitis) [8].

Therefore, preoperative endoscopy is frequently
considered mandatory before bariatric surgery [9]. Morbid
obesity is a risk factor for multiple upper gastrointestinal
disorders, including gastritis, hiatal hernia  (HH),
concomitant gastroesophageal reflux disease (GERD), and
Barrett’s esophagus [10]. Several reports have described
the spectrum of pathological findings in obese patients [11]
and emphasized the value of preoperative endoscopy.
Current  German  guidelines  recommend  upper
gastrointestinal endoscopy for all bariatric candidates [12].
In contrast, the American Society for Metabolic and Bariatric
Surgery (ASMBS) recommends an individualized approach
to the indications for preoperative endoscopy in bariatric
surgery [13].

Thus, although the clinical value of pre- and
postoperative endoscopic findings is not in doubt, the
necessity of routine endoscopy in every patient before and
after bariatric surgery remains a matter of debate
internationally.

In addition, endoscopic assessment is needed for newly
developed bariatric interventions. Despite extensive
national experience with one-anastomosis gastric bypass
using the FundoRing technique, no publication has been
devoted specifically to the role of endoscopic evaluation of
the esophagus and stomach and its methodological
features in this original procedure.
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The aim of this study was to perform preoperative and
postoperative endoscopic assessment of the upper
gastrointestinal tract in patients undergoing one-
anastomosis gastric bypass with the FundoRing technique,
and to compare findings with those after standard OAGB.

Materials and Methods

Study design

This single-center, prospective, interventional, open-
label randomized controlled trial was conducted at Astana
Medical University (Astana, Kazakhstan). Endoscopic
examinations were performed at GreenClinic (Astana,
Kazakhstan). The study protocol was published previously
and registered at ClinicalTrials.gov (NCT04834635) on April
8, 2021 [14].

The present article reports the study results related to
preoperative and postoperative endoscopic assessment
after OAGB performed with the FundoRing technique.

Participants

Eligibility criteria

Inclusion criteria:

+ Class |-l obesity (body mass index [BMI] 30.0-50.0
kg/m?).

+ Acceptable operative risk (ASA I-11).

+ Age 18-60 years.

Exclusion criteria:

* Previous hiatal hernia repair and/or fundoplication.

+ Giant hiatal hernia >5 cm (or 230% of the stomach
located in the chest).

* Reflux esophagitis grade C or D (Los Angeles
classification).

* Previous bariatric surgery.

Randomization and allocation concealment

Eligible patients were enrolled consecutively and
randomized into one of two study groups by the study
statistician, who was involved only in randomization and
statistical analysis. The randomization list was kept
confidential. Allocation concealment was ensured using
1,000 consecutively numbered, identical, opaque, sealed
envelopes. Envelopes contained one of the two signed
intervention assignments (500 per stack) and were
distributed by a medical manager to each patient at the
preoperative visit in random order. The medical manager
did not participate in patient recruitment or outcome
assessment.

Surgical procedures

In the main group, patients underwent laparoscopic
FundoRing-OAGB (f-OAGB) [15], which includes standard
OAGB combined with a circumferential fundoplication using
the mobilized fundus of the excluded stomach (Fig. 1A).
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In the control group, patients underwent standard
laparoscopic - mini/one-anastomosis gastric bypass (s-
OAGB) as described by Carbajo et al. (Fig. 1B) [16].

A

The gastroenterostomy was created identically in both
groups using a linear stapler with a 45-mm purple cartridge.

b

Figure 1. Schematic of the procedures and demonstration of the presence/absence
of the antireflux mechanism. (A) FundoRing-OAGB. (B) Standard OAGB.

Endoscopic equipment and technique

Video gastroscopes (PENTAX, Japan) were used: (1)
EG-2490K with an insertion tube diameter of 8.0 mm; and
(2) EG-2990K with an insertion tube diameter of
approximately 9.8 mm and a 2.8-mm working channel for
biopsy, polypectomy, and balloon dilation of anastomotic
strictures. Both endoscopes are equipped with HD/HD+
imaging and narrow-spectrum enhanced imaging (i-scan)
with zoom for detailed mucosal assessment.

Due to flexibility and a wide field of view, these
endoscopes enabled adequate inspection of the
gastroenterostomy, the gastric pouch, and the cardia in
retroflexion both before and after surgery. The thinner
endoscope (EG-2490K) was preferred in cases of
anastomositis, where insertion of a standard-caliber
endoscope may cause discomfort or increase the risk of
mucosal injury.

Postoperative examinations were performed as video
esophagogastroduodenoenteroscopy via the oral route with
the patient in the lateral decubitus position. The esophagus,
gastric pouch, gastroenterostomy, and 1-2 segments of the
efferent and afferent jejunal limbs were inspected.

Statistical analysis

Statistical analyses were performed using Microsoft
Excel for Mac (Microsoft Corp., Redmond, WA, USA) and
StatPlus MacPro (AnalystSoft Inc., Walnut, CA, USA).

Normality of distributions was assessed with the
Kolmogorov—Smirnov  test. Quantitative variables are
presented as mean % standard deviation, and categorical
variables as counts and percentages. Between-group
comparisons of quantitative variables were performed using
the independent-samples Student's t-test, and within-group
comparisons using the paired Student’s t-test. Between-
group differences in categorical variables were assessed
with the chi-square test. Statistical significance was defined
as p <0.05.

Results

Patient allocation and baseline characteristics

Between January 2021 and December 2024, 1,000
patients were allocated to the f-OAGB group (n=500) or the
s-OAGB group (n=500). No significant between-group
differences were observed in baseline demographic
characteristics or baseline BMI (Table 1).

As shown in Table 1, operative time was 104 + 17
minutes in the f~-OAGB group and 98 £ 20 minutes in the s-
OAGB group (p=0.12).

Mean follow-up was 35.2 + 8.3 months in the f-OAGB
group and 37.6 = 9.2 months in the s-OAGB group
(p=0.15).

At three years, BMI reduction was greater in the f-
OAGB group (17.93 + 0.7 kg/m?) than in the s-OAGB group
(13.5 £ 0.8 kg/m?; p=0.001).

Table 1.

Baseline characteristics, follow-up period, and operative time.

Variable -OAGB (n=500) s-OAGB (n=500) p value
Age (years) 39+77 40+9.2 0.4
Female, n (%) 421 (84.2%) 407 (81.4%) 0.6
BMI (kg/m?), preoperative 4013 +£12.7 411+£116 0.8
BMI (kg/m?), postoperative 242+38 276+ 31 0.001
Change in BMI (kg/m?) 17.93+0.7 13.5+0.8 0.001
Follow-up (months) 352+83 376+92 0.15
Operative time (minutes) 104 + 17 98 + 20 0.12

Endoscopic assessment of the esophagus and
esophagogastric junction

Preoperative endoscopy began with a standard
inspection of the esophageal mucosa and the
esophagogastric junction (EGJ). Particular attention was
paid to the distal third of the esophagus to determine the
presence and severity of reflux esophagitis using the Los

Angeles (LA) classification [17], and to identify hiatal
hernia.

During preoperative assessment, the EGJ was described
using the Hill classification of the gastroesophageal flap valve
(Fig. 2) [18,19]. In Hill grade I, the prominent fold of tissue at the
EGJ, together with the lesser curvature, closely grips the
endoscope. In Hill grade II, the fold is present but shows
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intermittent opening and rapid closing around the endoscope.
In Hill grade I, the fold is barely present and does not close
around the endoscope. In Hill grade IV, the fold is absent, there

Hill 111

is a permanent open space around the endoscope, and hiatal
hernia is always present.

Hill 11

Figure 2. Preoperative endoscopic appearance of the esophagogastric junction by the Hill classification:
Hill grade I (A), Hill grade Il (B), Hill grade Ill (C), and Hill grade IV (D).

The Hill classification is associated with GERD as
strongly as the axial length of a hiatal hernia [20].

After OAGB, the Hill classification cannot be fully
applied because the gastric fundus is separated from the
EGJ and the gastric tube is narrow. Nevertheless,
postoperative endoscopy allowed indirect assessment of
the mechanical barrier by evaluating how tightly the gastric

wall encircled the endoscope in the standard OAGB
anatomy versus after FundoRing (Fig. 3A-B). Retroflexion
of the endoscope within the gastric pouch, especially early
after surgery, was difficult and carried a risk of mucosal
injury. These difficulties were more pronounced after
FundoRing due to the long and tight wrap created by the
mobilized fundus of the excluded (bypassed) stomach.

A

Figure 3. Postoperative endoscopic appearance of the esophagogastric junction:
(A) after standard OAGB; (B) after the FundoRing technique.

Accuracy of preoperative hiatal hernia diagnosis
and intraoperative validation

Table 2 summarizes the discrepancy between the
frequency of hiatal hernia and GERD detected endoscopically
before surgery and those identified intraoperatively.

In most cases, the presence of endoscopic signs of
GERD increased the likelihood of diagnosing hiatal hernia
preoperatively; this proportion was 21.6% in the f-OAGB
group and 14.4% in the s-OAGB group (Table 2).
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However, hiatal hernia was not detected preoperatively
in 10.4% of -OAGB patients and 9.6% of s-OAGB patients.
This discrepancy is mainly explained by the absence of
clear endoscopic criteria for asymptomatic hiatal hernia
without GERD. Preoperative diagnosis was especially
difficult in the absence of cranial displacement of the
abdominal esophagus and stomach above the
diaphragmatic crura, and when the hernia was small. In
contrast, laparoscopic surgery provides direct visualization
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of the esophageal hiatus, allowing reliable identification
even of small hiatal hernias.

Overall, the prevalence of hiatal hernia in obese
patients was high: 32% in the -OAGB group and 24% in the

s-OAGB group.

Table 2.

Proportions of patients with hiatal hernia and GERD detected endoscopically preoperatively and intraoperatively.
f-OAGB (n=500) s-OAGB (n=500)
HH* HH HH Total HH*** HH HH Total
(S2cm) |(>2-=4 cm)|(>4-<5cm) (S2cm) [(>2-=4 cm)|(>4-<5 cm)

1. HH with
GERD*™ detected | 74 (14.8%) | 26 (5.2%) | 8(1.6%) [108 (21.6%)| 69 (13.8%) | 3 (0.6%) 0 72 (14.4%)
preoperatively
2. HH without
GERD detected | 26 (5.2%) | 19(3.8%) | 7(1.4%) |52(10.4%) | 28 (5.6%) | 17 (3.4%) | 3(0.6%) | 48 (9.6%)
intraoperatively
Total 100 (20%) | 45 (9%) 15 (3%) | 160 (32%) | 97 (19.4%) | 20(4%) | 3(0.6%) | 120 (24%)

*HH - hiatal hernia.
**GERD - gastroesophageal reflux disease.
***In the s-OAGB group, patients with HH underwent hiatoplasty only, without fundoplication.

Dynamics of endoscopically confirmed reflux
esophagitis

Changes in endoscopically confirmed reflux esophagitis
are presented in Table 3.

Before surgery, reflux esophagitis was diagnosed in 21.6%
of patients in the f-OAGB group and 11.6% in the s-OAGB
group. At =36 months, a marked between-group difference LA

was observed: reflux esophagitis was found in 1.0% of f-OAGB
patients versus 11.6% of s-OAGB patients, indicating a more
effective antireflux barrier in the f-OAGB group.

Notably, the five cases of reflux esophagitis detected at
236 months in the f-OAGB group were LA grade A only,
whereas in the s-OAGB group reflux esophagitis included
grades A B, and C.

Table 3.

Preoperative and postoperative endoscopic diagnosis of reflux esophagitis (Los Angeles classification).
Outcome -OAGB preop | -OAGB =36 months | s-OAGB preop |s-OAGB =36 months (23%;6:3\2 5)
Reflux esophagitis, n (%) | 108 (21.6%) 5(1.0%) 72 (14.4%) 58 (11.6%) 0.0001
LA grade A 99 5 64 49
LA grade B 9 0 8 7
LA grade C 0 0 0 2

LA, Los Angeles classification.

Endoscopic assessment of the gastric pouch
Endoscopic inspection of the staple-line scar (Fig. 4)
indicated a straight, non-twisted configuration. The scar was
located along the greater-curvature aspect of the pouch and
extended from the fundal region to the gastroenterostomy.

Yellow arrows indicate the scar line; the green straight
line represents the estimated long axis of the pouch.

With time, the scar line became less distinct and may
be unrecognizable in long-term follow-up.

Endoscopic measurements showed a pouch length of
10 cm in both groups. Pouch diameter under the minimal
insufflation  achievable during endoscopy averaged
approximately 2.5 cm. Assuming a cylindrical shape (V =
x R? x h), the pouch volume was estimated at
approximately 50 mL under light insufflation.

Endoscopy also enabled detection of bile reflux into the
pouch and diagnosis of gastritis of the gastric pouch
mucosa (Fig. 5).

Wi T
Figure 4. Inner surface of the gastric pouch. Correctly
formed, non-twisted postoperative scar line at the
stapler line on the pouch along the greater-curvature
side from the fundal region to the gastroenterostomy.
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Figue 5. Bile reflux into the gastric pouch with
endoscopic signs of gastritis of the pouch mucosa.

Gastroenterostomy

Intraoperatively,  the  linear  size  of  the
gastroenterostomy was up to 40 mm, with an estimated
diameter of 30-35 mm. At 3-year postoperative endoscopy,
the gastroenterostomy diameter was typically 20-25 mm.

In both groups, anastomositis with impaired gastric
emptying was observed. Anastomositis occurred in 3
patients (0.6%) in the f-OAGB group and in 2 patients in the
s-OAGB group, requiring not only anti-inflammatory medical
therapy but also balloon dilation of the gastroenterostomy
(Fig. 6A-D).

A single dilation session was sufficient to restore
patency of the gastroenterostomy.

c

Figure 6. Balloon dilation of the gastroenterostomy after FundoRing-OAGB:
(A) anastomositis at the gastroenterostomy; (B) balloon dilation;

(C) after dilation with the guidewire in the lumen; (D) after guidewire removal.

Discussion

Our earlier publications suggested that fundoplication
using the excluded stomach (FundoRing-OAGB) is
significantly more effective in reducing the probability of de
novo reflux esophagitis and in eliminating pre-existing reflux
esophagitis during the first postoperative year, with no need
for revision surgery [30]. The present endoscopic follow-up
at 236 months supports these findings, demonstrating a
substantially lower rate of reflux esophagitis in the f-OAGB
group compared with standard OAGB.
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In this cohort, we did not observe staple-line leak,
thromboembolic events, or other emergency surgical
complications. We anticipated a higher incidence of
postoperative dysphagia in the f-OAGB group due to the
additional fundoplication component; however, clinically
relevant dysphagia was not encountered. We interpret this
finding as follows. First, in the f-OAGB group, after double
calibration the loose wrap was not fixed to the esophagus.
Second, the wrap did not constrict the proximal part of the
small gastric pouch, because the fundus of the excluded
stomach was widely mobilized, with mandatory division of
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the gastrosplenic ligament. Notably, with the FundoRing
technique we did not observe twisting (“twist’), which is a
known issue with a conventional circumferential
fundoplication wrap in isolated surgical treatment of
gastroesophageal reflux disease (GERD) [31]. The primary
cause of twist, leading to dysphagia and chest pain, is
inadequate mobilization of the gastric fundus resulting in
axial or rotational tension on the wrap [32]. Under tension,
the wrap tends to pull the fundus back toward its original
posterolateral position: the right side of the fundoplication
migrates upward and posteriorly, whereas the left side shifts
downward and anteriorly.

Insufficient mobilization of the fundus may lead to
rotational tension and axial twisting of the lower esophagus
after fundoplication, which can cause chest pain,
dysphagia, and hypersalivation. Careful division of the
gastrosplenic ligament and adequate mobilization of the
excluded stomach are therefore essential to prevent wrap
migration or torsion.

Several authors have evaluated and discussed whether
routine preoperative endoscopy of the esophagus, stomach,
and duodenum is necessary [21]. Frequent preoperative
findings that alter the initially planned operative strategy
underscore the need for mandatory preoperative upper
gastrointestinal endoscopy in candidates for bariatric
surgery [22-24]. Endoscopic findings that may affect
surgical planning include abnormalities such as large hiatal
hernias or severe reflux esophagitis, which are considered
relative contraindications to bariatric surgery - particularly in
the setting of limited surgical experience [25].

The most clinically relevant preoperative endoscopic
findings in our cohort were hiatal HH, detected in up to
21.6% of patients with GERD symptoms and in up to 10.4%
of asymptomatic patients (without GERD). In these patients,
the surgical plan included a circumferential fundoplication
using the FundoRing technique only in the first group. In the
second group, we limited the procedure to hiatoplasty
(cruroplasty)  without  fundoplication, even  when
preoperative GERD was identified. This strategy was
intended to test the assumption that postoperative reduction
of gastric volume decreases acid exposure in the small
gastric pouch and that correction of HH alone would be
sufficient. Our findings—namely, intraoperative detection of
HH in 32% of patients in the first group and 24% in the
second group, together with a high rate of postoperative
reflux esophagitis in the second group (up to 11.6%) -
support the use of the FundoRing technique in gastric
bypass surgery.

Atrophic gastritis and gastric intestinal metaplasia may
be relevant to surgical planning because gastric bypass
precludes endoscopic assessment of the excluded
stomach, thereby complicating surveillance of premalignant
gastric lesions [26]. Accordingly, sleeve gastrectomy may
be preferable to gastric bypass in such patients [27,28].
Upper gastrointestinal endoscopy also enables detection of
Helicobacter pylori (H. pylori), which may require
preoperative eradication therapy and can delay the index
operation [29]. A recent analysis reported that endoscopic
assessment of failed fundoplications varies between
endoscopists [33]. This highlights the importance of close
collaboration between endoscopists and surgeons when
evaluating postoperative anatomy and complications.
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The long wrap created by the FundoRing technique,
together with double calibration, may act as an 'autologous
gastric band' [34] and changes the postoperative
endoscopic appearance. This should be taken into account
when interpreting postoperative findings and when deciding
whether retroflexion is safe.

Conclusions

Pre- and postoperative endoscopic assessment showed
that the prevalence of HH in obese patients was 32% in the
f-OAGB group and 24% in the s-OAGB group. Preoperative
diagnosis of hiatal hernia without GERD is challenging and
was missed in approximately 9.6—-10.4% of obese patients.

Before surgery, reflux esophagitis was diagnosed in
21.6% of patients in the f-OAGB group and in 11.6% of
patients in the s-OAGB group. At =36 months,
postoperative reflux esophagitis was detected in 1.0% of f-
OAGB patients versus 11.6% of s-OAGB patients,
indicating a more effective antireflux barrier after
FundoRing-OAGB.

Endoscopic measurement of the gastric pouch allows
estimation of pouch volume, which under light insufflation
averaged approximately 50 mL. Endoscopy also enables
timely detection of bile reflux into the pouch and diagnosis
of gastritis.

When the intraoperative gastroenterostomy diameter is
30-35 mm, long-term postoperative endoscopy at 3 years
typically shows a diameter of 20-25 mm, with no significant
between-group difference.

Pre- and postoperative endoscopic assessment of
FundoRing gastric bypass demonstrated advantages of the
developed one-anastomosis gastric bypass technique, with
a stronger preventive effect against the development of
postoperative reflux esophagitis.
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