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ABSTRACT

Introduction: Gastroesophageal Reflux Disease (GERD) is a
common gastrointestinal disease affecting 3-7% of Asians
and becoming a major healthcare burden in elderly population.
Surgical intervention with laparoscopic fundoplication is the
effective tool in the management of GERD.

Aim: To evaluate the role and advantages of laparoscopic
fundoplication in the management of cases with GERD and
to compare the laparoscopic nissen’s fundoplication and
laparoscopic toupet’s fundoplication in management of GERD.

Materials and Methods: The present retrospective and prospective
study was conducted in the Department of General surgery at
Government Medical College, Nizamabad from August 2019 to
July 2021. A total of 36 cases of both sexes, clinically diagnosed
as chronic GERD undergone laparoscopic Nissen’s fundoplication
and laparoscopic toupet’s fundoplication surgery were recruited.
Preoperative and postoperative assessment of disease status was
done at the end of third month and sixth month. Collected data was
analysed by using Statistical Package for Social Sciences (SPSS)
version 16.0. The chi-square test was used to test the significance
of qualitative data. The The p-value <0.05 was considered as
statistically significant.

INTRODUCTION

The GERD is frequently under diagnosed and is a common cause
of morbidity and mortality in elderly cases [1,2]. The prevalence
of GERD was approximately 20% of adults in Western culture
and 18.1% to 27.8% in US [3]. In India, the prevalence of GERD
was 7.6% to 30% [4]. The GERD occur when the gastric content
refluxes into the oesophagus and develops a spectrum of typical
symptoms like heartburn, dysphagia, regurgitation and blenching
and atypical symptoms like chest pain, hoarseness of voice,
laryngitis, wheezing, cough, dental complications, aspiration
pneumonia and asthma [3].

The successful outcome of surgery depends on the proper
patient selection with typical and atypical symptoms. Complete
lifestyle change and prolonged therapy are the first line treatment
choice for the management of GERD. Besides this, laparoscopic
fundoplication is the standard surgical treatment option for
GERD [5]. Laparoscopic total or nissen’s fundoplication (3600) is
commonly performed anti-reflux operation for the management
of severe GERD [6,7]. However, postsurgical complications like
dysphagiaand gas bloating have beenreported [8,9]. Laparoscopic
toupet’s fundoplication or partial fundoplication (270°) had
similar control of reflux and is associated with fewer incidences
of postoperative complications [10]. The important goals of
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Results: In total data collected for 36 cases, majority cases were
between 31-40 years (n=13) and 41-50 years (n=11). Total of 19
patients had undergone laparoscopic nissen’s fundoplication
while 17 patients were of laparoscopic toupet’s fundoplication
surgery. The mean difference of age was statistically not
significant (p>0.05). Postsurgical significant improvement was
observed in cases of grade 3 (n=7), grade 4 (n=19) and grade 5
(n=10) oesophagitis. The mean duration to start oral liquids was
1.29 days and 1.08 days, mean duration of surgery was 3.62
hours and 3.19 hours, mean duration of hospital stay was 4.12
and 3.67 days and the average ambulatory period was 1.46
and 1.62 days in laparoscopic nissen’s group and laparoscopic
toupet’s group, respectively.

Conclusion: The laparoscopic toupet’s fundoplication and
laparoscopic nissen’s fundoplication were comparable in the
management of postoperative complications. The incidence
of postoperative dysphagia was comparatively more in
laparoscopic Nissen’s group than laparoscopic toupet’s group.
However, the incidence was diminished within six months of
postoperative follow-up.

laparoscopic fundoplication is to improve quality of life, relieving
patient from complications and relieving from GERD symptoms.
A study by Chrysos E et al., reported that both techniques were
equally effective and comparable in the management of GERD
[11]. A study by Qin M et al., reported diverse outcome between
both techniques [12]. In order to recommend the better anti-
reflux surgery which results better postoperative outcome in this
departmental setup, the present study was designed to evaluate
the role and advantages of laparoscopic fundoplication in the
management of cases with GERD.

MATERIALS AND METHODS

This retrospective and prospective study was conducted in the
Department of General surgery at Government Medical College and
Hospital, Nizamabad, Telangana, India, from August 2019 to July
2021. The retrospective data was collected from August 2019 to
March 2020 and prospective data was collected from July 2020
to July 2021. The study protocol was approved by Institutional
Ethics Committee of Government Medical College, Nizamabad
(No. GMCH/IRB-IEC/2019/Jun/18P).

Inclusion criteria: Cases aged between 25 to 65 years, refractory
to treatment, with clinical reflux symptoms, Barrett’s oesophagus,
with chest pain, chronic cough and asthma were included.
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Exclusion criteria: Cases with history of previous oesophageal
surgery and short oesophagus, ulcers were excluded.

All the patients who undergone laparoscopic nissen’s and
laparoscopic toupet’s fundoplication between August 2019 to
July 2021 in the Department of General Surgery were included as
sample size.

Patient’s data was collected from medical records. A total of 36
cases of both sexes, clinically diagnosed by General Surgeon as
chronic GERD undergone laparoscopic nissen’s fundoplication
(n=19) and laparoscopic toupet’s fundoplication (n=17) surgery were
recruited [6]. The above procedure was chosen with the investigator
and departmental interest.

Procedure

All the study participants were subjected to detailed clinical and
radiological examination preoperatively and postoperatively. The
oesophagoscopy was used to assess the severity of oesophagitis
pre and postoperatively after obtaining the patient’s informed
consent.

Preoperative barium swallow was performed in cases complained
with dysphagia. The preoperative and postoperative status at
third and sixth month of symptoms such as cough, hoarseness,
asthma, chest pain was evaluated. Preoperative and postoperative
symptoms like heartburn, dysphagia and regurgitation were
checked by DeMeester scoring system. The DeMeester scoring
system is commonly used scoring system for acid reflux. This is the
scoring system to measure oesophageal acid exposure based on
24 hours pH scoring [13]. The severity of oesophagitis was evaluated
by upper Gl endoscopy and the severity grading was assessed by
New Savary-Millers grading system [Table/Fig-1] [14].

Grade Lesions

1 Single erosive

2 Multiple erosive

3 Circumferential erosive
4 Chronic lesions

5 Non circular, star shaped

[Table/Fig-1]: New Savary-Millers grading system.

The parameters like duration of surgery, duration of hospital stay,
average ambulation period and time to start the oral liquids were
noted. Details of pre and postoperative usage of medication was
recorded. Postoperative assessment of oesophagitis was performed
by oesophagoscopy. Postoperative assessment of disease status
was done at the end of third month and sixth month. Postoperative
clinical examination and repeat UGl endoscopy was done for all
the cases.

STATISTICAL ANALYSIS

Extracted data was statistically analysed by using Statistical Package
for Social Sciences (SPSS) version 16.0. The chi-square test was
used to test the significance of qualitative data. The p-value <0.05
was considered as statistically significant.
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RESULTS

Among 36 cases, majority cases were between 31-40 and 41-50
years [Table/Fig-2]. The mean difference was statistically not significant.

The better improvement was observed in the grades of oesophagitis
after surgery. All the cases in grade 3, grade 4 and grade 5 before
surgery showed improvement after surgery [Table/Fig-3].

Laparoscopic nissen’s Laparoscopic toupet’s

Age — -
(n=19) (n=17)

and sex
(years) Male Female Male Female p-value
25-30 02 (10.52%) | 01 (56.26%) | 01 (5.88%) -
31-40 04 (21.05%) | 02 (10.52%) | 04 (23.52%) | 03 (17.64%)
41-50 03 (17.5%) 03 (17.5%) | 03 (17.64%) | 02 (11.7%) 0.269
51-60 01 (5.26%) 01 (5.26%) | 01(5.88%) | 01 (5.88%)
Above 60 | 01 (5.26%) 01(5.26%) | 01(5.88%) | 01 (5.88%)

[Table/Fig-2]: Age and gender wise distribution of study participants.

Grade Preoperative At 3 month At 6* month
Grade 1 - 22 (61.11%) 35 (97.22%)
Grade 2 - 14 (38.89%) 01 (2.77%)

Grade 3 07 (19.40%) -

Grade 4 19 (62.70%) -

Grade 5 10 (27.70%) -

[Table/Fig-3]: Assessment of oesophagitis.

There was a significant improvement in the different grades of
heartburn, dysphagia, regurgitation and epigastric pain at the sixth
month of follow-up (p<0.05) [Table/Fig-4]. The preoperative and
postoperative assessment of hoarseness, and chest pain showed
significant improvement at sixth month follow-up (p<0.05) [Table/Fig-5].

Intraoperative complications like herniation and pneumothorax was
observed in two cases each. The mean duration to start medication
of oral liquids was 1.29 days, mean duration of surgery was
3.62 hours and the average ambulation period of stay was
1.46 days for laparoscopic nissen’s fundoplication [Table/Fig-6].
The postoperative assessment for incidence of dysphagia showed
improvement at third month and sixth month follow-up. Laparoscopic
toupet’s group showed better improvement than laparoscopic
nissen’s fundoplication [Table/Fig-7]. The development of persistent
dysphagia immediately after surgical procedure is leading cause of
procedure failure. With this reason, this study was focused more
on dysphagia.

DISCUSSION

The mean difference of age was statistically not significant (p-value=
0.269) [Table/Fig-2]. The significant postoperative improvement
was observed in the grades of oesophagitis. Preoperatively, all
the cases were in grade 3 (19.4%), grade 4 (52.7%) and grade
5 (27.7%) oesophagitis and showed significant improvements
after surgery. Cases were completely relieved from preoperative
heart burn, regurgitation and epigastric pain at six months after
surgical procedure. Preoperatively, 15 cases had various grades of
dysphagia and at the end of sixth month, 34 cases were relieved
from dysphagia.

[Table/Fig-4]: Pre and postoperative assessment of symptoms in study participants.

Preoperative At 3 month At 6" month
Symptoms GO G1 G2 G3 GO G1 G2 G3 GO G1 G2 G3 p-value
Heartburn - - 20 16 27 09 - 36 - - 0.042
Dysphagia 21 07 05 03 31 03 02 - 34 01 01 0.002
Regurgitation - 7 20 09 31 05 - 34 02 - 0.002
Epigastric pain 23 04 05 04 28 08 - 35 01 - 0.001

*Chi-square test was used to test the significance; p-value<0.05 is statistically significant; GO, G1, G2, G3- different grades of heartburn; dysphagia; regurgitation and epigastric pain
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Preoperative At 39 month At 6" month )
Symptoms | Present | Absent | Present | Absent | Present | Absent v::ue
Cough 08 28 04 32 01 35 0.238
Hoarseness 3 33 01 35 - 36 0.026
Chest pain 12 24 02 34 - 36 0.003
Asthma 07 29 05 31 01 35 0.582

[Table/Fig-5]: Pre and postoperative assessment of symptoms in study participants.

The p-value <0.05 was considered as statistically significant.

and laparoscopic Toupet’s fundoplication.

Laparoscopic nissen’s | Laparoscopic toupet’s

Parameters fundoplication fundoplication
Duration of surgery (In hours) 3.62 3.19

Duration of hospital stay (In 412 3.67

days)

Ambulation period (In days) 1.46 1.62

Oral liquid consumption (In 109 108

days)

[Table/Fig-6]: Comparison of various durations between laparoscopic Nissen’s

At 3¢ month At 6" month
Laparoscopic | Laparoscopic | Laparoscopic | Laparoscopic
Incidence nissen’s toupet’s nissen’s toupet’s
Grade 0 15 (78.94%) 16 (94.12%) 17 (89.48%) 17 (100%)
Grade 1 02 (10.52%) 01 (5.88%) 01 (5.26%) -
Grade 2 02 (10.52%) 01 (5.26%) -
Grade 3 - - - -

[Table/Fig-7]: Postoperative assessment of incidence of dysphagia.

Symptoms like cough, hoarseness of voice, chest pain and asthma
were observed in 8,3,12 and 7 cases respectively before surgery.
Postoperatively, at the end of sixth month, only one case showed
cough and one case had asthma. A study by Wang B et al., found no
difference in the incidence of symptoms like dysphagia, heartburn
and regurgitation between laparoscopic toupet’s fundoplication
and laparoscopic nissen’s fundoplication [15]. The prevalence
of postoperative dysphagia and gas related symptoms were
comparatively higher in laparoscopic nissen’s than laparoscopic
toupet’s group [16]. The postoperative recovery of acute dysphagia
occurs immediately, mild dysphagia recovers within 6-8 weeks and
chronic dysphagia recovers after 6-8 weeks [17,18].

Intraoperative complications like herniation and pneumothorax was
observed in two cases each. The mean duration of surgery,
duration of hospital stay and starting oral liquid consumption
was comparatively higher in laparoscopic nissen’s fundoplication
than laparoscopic toupet’s fundoplication. However, the average
ambulation period of stay was less in laparoscopic nissen’s than
laparoscopic toupet’s fundoplication. A study by Chrysos E
et al., noticed prolonged operative duration in laparoscopic
toupet’s fundoplication (90+12 minutes) than laparoscopic nissen’s
fundoplication (67+15 minutes) [11]. Erenoglu C et al., stated that
the laparoscopic nissen’s fundoplication and laparoscopic toupet’s
fundoplication was comparable in terms of operative duration,
intraoperative blood loss, morbidity, length of hospitalisation,
need for reoperation, and efficacy in terms of relieving symptoms.
However, laparoscopic toupet’s fundoplication was effective and
safe procedure in the management of severe form of the GERD
diseases [19].

A study by Wang B et al., stated that laparoscopic toupet’s
fundoplication was effective and safe on long-term use than
laparoscopic nissen’s fundoplication. However, laparoscopic toupet’s
fundoplication has lower incidence of postoperative dysphagia
[15]. A study by Chrysos E et al., stated that laparoscopic toupet’s
fundoplication was associated with fewer functional symptoms,
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which was reduced and become similar with the laparoscopic
nissen’s fundoplication [11].

A study by Jose WH et al., stated that laparoscopic antireflux surgery
is an effective treatment modality for the long-term management of
GERD [20]. A study by Zoring C et al., stated that laparoscopic
toupet’s procedure is the better treatment modality, which has low
rate of dysphagia and effective in controlling reflux than laparoscopic
nissen’s fundoplication [21]. A study by Su F et al., stated that
laparoscopic nissen’s fundoplication was better procedure than
laparoscopic toupet’s fundoplication in reducing the number of
reflux episodes and decreasing postoperative dysphagia [22].

A study by Qin M et al., stated that the incidence of dysphagia
was significantly low in laparoscopic toupet’s fundoplication and
laparoscopic nissen’s fundoplication may be optimal for moderate
to severe GERD [12]. A study by Koch OO et al., stated that
laparoscopic toupet’s fundoplication and laparoscopic nissen’s
fundoplication are equally effective in the management of GERD and
improving the quality of life of cases. However, the reoperation rate
and dysphagia rate were lower and ability to belch was higher after
laparoscopic toupet’s fundoplication than laparoscopic nissen’s
fundoplication [23]. Marzia E et al., concluded that laparoscopic
fundoplication is advisable only for those proton pump inhibitor
(PPI) responsive GERD cases who develops complications [24].
In the present study, laparoscopic toupet’s fundoplication and
laparoscopic nissen’s fundoplication were effective treatment
modalities in the management of GERD. However, laparoscopic
toupet’s fundoplication is efficient in diminishing the incidence of the
postoperative dysphagia than laparoscopic nissen’s fundoplication
[Table/Fig-7].

Limitation(s)

In view of limitations, the present study was non randomised with
minimal sample size and with less postoperative follow-up period
due to the Coronavirus Disease-2019 (COVID-19) pandemic crisis.
Further, prospective evaluations needed to know the detailed impact
of laparoscopic toupet’s fundoplication and laparoscopic nissen’s
fundoplication in the management of GERD.

CONCLUSION(S)

The results of present study concluded that the laparoscopic
toupet’s fundoplication and laparoscopic nissen’s fundoplication
were comparable in the management of postoperative symptoms.
The incidence of postoperative dysphagia was comparatively more
in laparoscopic nissen’s group than laparoscopic toupet’s group.
However, the incidence was diminished within six months of
postoperative follow-up.
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