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Introduction: An established surgical treatment for patients with hiatus hernia with gastroesophageal reflux disease 
(GERD) is laparoscopic fundoplication. In order to enhance reflux control while reducing negative postoperative 
troublesome side effects mainly dysphagia, high resolution esophageal manometry (HRM) is considered an essential 
step in preoperative evaluation.
Aim of work: To examine the impact of preoperative high-resolution manometry (HRM) on determining the 
appropriate type and degree of fundoplication in patients with hiatus hernia, aiming to anticipate surgical outcomes, 
focusing particularly on the probability of postoperative dysphagia. The evaluation includes both a short-term 
(3-month) and a long-term (6-month) postoperative follow-up period.
Patients and methods: 24 eligible patients with an established diagnosis of hiatal hernia were the total number 
of patients in our prospective clinical trial study at the General Surgery outpatient’s clinic, Ain-Shams University 
Hospitals, in the period from April 2022 until the end of October 2022. They were divided intentionally according 
to their preoperative high-resolution oesaphageal manometry results into two equal groups; the first 12 patients 
with oesophageal hypomotility underwent partial fundoplication. The other 12 having normal oesophageal motility 
underwent complete fundoplication. All the patients met the inclusion criteria. Exclusion criteria included: (a) 
pregnant and lactating females. (b) patients with a history of previous esophagogastric surgery. (c) Patients with 
achalasia. (d) patients who will refuse to participate in the study. (e) surgically unfit patients.
Results: Regarding the difference between follow-up visits after 3 and 6 months among group 1 “partial 
fundoplication,” there was no statistically significant difference between them, i.e., no worsening of symptoms, 
where the following GERD, bloating, and dysphagia were reported in 0 (0%), 2 (16.7%), and 1 (8.3%), respectively, 
of patients at 3 months and in 0 (0%), 1 (8.3%), and 0 (0%) of patients at 6 months. difference between follow-up 
visits after 3 and 6 months among group 2 “complete fundoplication,” the following GERD, bloating, and dysphagia 
were reported in 0 (0%), 3 (25%), and 3 (25%), respectively, of patients at 3 months and in 0 (0%), 0 (0%), 
and 2 (16.7%), respectively, of patients at 6 months.No significant association was demonstrated between other 
preoperative HRM parameters and surgical outcomes.
Conclusions: Preoperative esophageal manometry is a crucial step before deciding the type of fundic wrap 
fashioned as an antireflux procedure in patients with hiatus hernia. Inadequacy of lower esophageal sphincter 
(LES) relaxation with swallowing, indicated by high integrated relaxation pressure (IRP), or weak esophageal 
motility as shown by a low distal contractile integral (DCI), are key predictors of adverse long-term postoperative 
outcomes most importantly dysphagia.
Key words: Dysphagia, Fundoplication, GERD, High resolution manometry, Nissen, Toupet.

Introduction

An established treatment for symptomatic hiatal 
hernia is laparoscopic fundoplication. Although it 
successfully reduces heartburn and regurgitation, 
it may have troublesome side effects, the most 
common of which are postoperative dysphagia, 
postprandial fullness, gas bloating, and increased 
flatus.1 The effectiveness and safety of different 
surgical techniques for managing reflux continue to 
be debated. While a full fundal wrap is common, 
some experts recommend a partial fundal wrap 
to reduce adverse effects.2 This approach is 
particularly advised for patients with oesophageal 
dysmotility, as it potentially lowers the risk of 
postoperative dysphagia, a complication influenced 
by preoperative oesophageal body motility status.3-5 
Therefore, a lot of comparative studies between 
laparoscopic total and partial fundoplication have 
been conducted.

Surgical modifications, such as using larger 
bougies for wrap sizing, shorter wrap lengths, and 
mobilizing the short gastric arteries, have shown 
proved benefit in avoiding adverse postoperative 
outcomes.6,7 However, esophageal manometry, 
especially high-resolution manometry (HRM), is 
emerging as a potential tool for predicting long-term 
dysphagia following anti-reflux surgery for hiatus 
hernia. Although routine preoperative manometry 
doesn’t always correlate with surgical outcomes, 
HRM’s advanced technology offers more detailed 
insights.6,8 HRM, equipped with 36 circumferential 
sensors spaced at 1-cm intervals, provides a 
thorough evaluation of the entire esophageal length 
and functional motility, a significant advancement 
over conventional manometry that typically uses 
only 4–8 sensors.9

According to the majority of existing literature, no 
clinically significant changes have been found in 
predicting surgical outcome and complications when 
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manometry is routinely used in pre- and postoperative 
settings. The primary goal of esophageal manometry 
prior to antireflux surgery for hiatus hernia is to 
rule out other possible causes of GERD symptoms, 
including achalasia, hypercontractile oesophagus, 
and distal oesophageal spasm.10 However, traditional 
manometry is still used in most of these published 
studies. Dysphagia that persists after antireflux 
surgery may be better understood with the use of 
modern, high-resolution manometry.

The aim of the present study was to find out 
whether preoperative high resolution manometry 
(HRM) has an effective role in selecting between 
the two most common fundoplication types, either 
complete or partial posterior wrap, as an essential 
step in antireflux surgery for hiatus hernia patients 
and if specific HRM metrics can be used to predict 
postoperative outcome.

Patients and methods

24 eligible patients with an established diagnosis 
of hiatal hernia were the total number of patients 
in our prospective clinical trial study at the General 
Surgery outpatient’s clinic, Ain-Shams University 
Hospitals, in the period from April 2022 until the end 
of October 2022. They were divided intentionally 
according to their preoperative high-resolution 
oesaphageal manometry results into two equal 
groups; the first 12 patients with oesophageal 
hypomotility underwent partial fundoplication. 
The other 12 having normal oesophageal motility 
underwent complete fundoplication. All the patients 
met the inclusion criteria. Exclusion criteria included: 
(a) pregnant and lactating females. (b) patients 
with a history of previous esophagogastric surgery. 
(c) patients with achalasia. (d) patients who will 
refuse to participate in the study. (e) surgically unfit 
patients.

High resolution manometry

HRM was achieved by passing narrow-spaced 36 
solid-state, round sensors at 1-cm intervals trans-
nasally. In the supine posture, ten swallows of 5 cc 
liquid were employed. Data on esophageal motility 
and EGJ pressure patterns were analyzed using the 
chicago classification method, which was the most 
recently updated version 4.0.

HRM measured LES length, intraabdominal LES 
length, resting pressure of LES, LES integrated 
relaxation pressure (IRP), mean distal contractile 
integral (DCI), upper esophageal sphincter (UES) 
pressure, and percentage of peristalsis types 
(simultaneous, hypotensive, or failed).    

The average of the four highest seconds of 
LES relaxation within a ten-second time frame 
following the relaxation of the upper esophageal 
dphincter (UES) induced by swallowing was used 
to determine LES IRP. The mean IRP was calculated 
for each patient over ten swallows. An IRP result 
was considered normal if it was less than 15-20 
mmHg. The strength of esophageal contraction was 
represented by DCI. The mean DCI was calculated 
for each patient’s 10 swallows. As shown in  
(Table 1), it was considered normal if it was 
between 450 and 5000 mmHg/sec/cm and weak 
if it lied between 100 and 450 mmHg/sec/cm. 
When 70% of swallows were inefficient, either 
failed (DCI less than 100 mmHg/sec/cm) or weak 
(DCI greater than 100 but less than 450 mmHg/
sec/cm), ineffective esophageal motility (IEM) was 
the diagnosis according to the most recent Chicago 
classification.

Clinical  follow‑up

Immediate Post-operative examination and 
treatment included oral fluids on the first 
postoperative day, soup on the second, a soft diet 
on the third, and a normal meal on the fourth. 
Following that, all patients were evaluated clinically 
for postoperative symptoms on two occasions, three 
and six months following surgery. Postoperative 
dysphagia was scored using the following system: 
no dysphagia = 0; mild = 1 (tolerable); moderate 
= 2 (annoying to the patient); and severe = 3 
(with loss of weight). Furthermore, postoperative 
clinical follow-up of symptoms included evaluation 
of bloating, difficult belching, and epigastric pain. 
The later symptoms were graded as follows: no 
symptoms = 0; mild = 1 (tolerable); moderate = 2 
(Requires medical attention); and severe = 3 (Daily 
and affecting lifestyle).

Operative technique

Nearly all operations were performed 
laparoscopically. Two cases were performed with 
an open abdominal laparotomy approach due to 
previous major abdominal surgery. Five trocars 
were used, and mobilizing the oesophagus was 
performed. reduction of the herniated part of the 
stomach through the hiatus was done. Both crura 
were sutured by two to five stitches with a 36 
F-bougie in the oesophagus (Fig. 1). During Nissen 
fundoplication procedures, the short gastric vessels 
are typically divided. Fashioning a fundal wrap 
in this procedure involved the use of a U-shaped 
stitch. Crucially, this U-stitch always encompassed 
the esophagus. Additionally, two simple sutures 
were placed: one above and one below the U-stitch. 
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Notably, these simple sutures did not involve the 
esophageal wall.

In the procedure of partial posterior fundoplication, 
a specific technique was employed to construct the 
fundal wrap. Initially, the right part of the wrap was 
anchored to the right crus of the diaphragm using 
three stitches. Following this, the wrap’s free end was 
attached to the right anterior section of the lower 

esophagus with three additional sutures. On the left 
side, a similar approach was taken, securing the 
wrap to the left anterior side of the lower esophagus 
using three stitches (Fig. 2). This method ensured 
that approximately 1 cm of the anterior lower 
esophagus remained uncovered by the wrap. By 
applying the above steps only, we can achieve a 
manometrically normal lower esophageal sphincter 
(LES), as seen in Nissen fundoplication. For both 

Fig 1: Closure of esophageal hiatus.

Fig 2: Nissen complete fundoplication (left) and spartial posterior ‘’Toupet’’ (Right).

procedures, the team employed non-absorbable 
sutures, and all operations were consistently carried 
out by the same team of surgeons.

Statistical analysis

Data for this research was methodically collected, 
arranged, and subjected to statistical analysis on 
an IBM-compatible personal computer equipped 
with the statistical package for the social sciences 
(SPSS), version 26. The approach to statistics in this 
study encompassed both descriptive and analytic 
methods. In the descriptive analysis, quantitative 
data was detailed in terms of mean, standard 
deviation, median, and range, while qualitative data 
will be represented through counts and percentages. 
For the analytic portion, significant tests such as the 
Chi-square test or Fisher’s Exact test was employed 
to explore associations between two qualitative 

variables. Additionally, the Student’s t-test was 
utilized to compare quantitative variables between 
two normally distributed groups. The significance 
of the results was determined based on a P-value 
threshold of less than 0.05.

Ethical Consideration

According to approved standards by the ethical 
commitee of Ain Shams University.

Results

Regarding the demographic data of our study, it 
included a total of 24 patients, 12 in each group, 
of whom 6 (50%) were males and 6 (50%) were 
females in Group 1 (Partial fundoplication), 5 
(41.7%) were males, and 7 (58.3%) were females 
in Group 2 (Complete fundoplication), with no 
statistical difference between them. Both groups 
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were age- and sex-matched (p = 0.072 and 0.682, 
respectively). In (Table 2) these findings are 
evident

(Table 4) demonstrates that diabetes mellitus and 
hypertension were the most prevalent comorbidities 
among both study groups (Both were 16.7%); 
also, mean BMI was reported as 21.78±1.67 and 
24.25±4.37 among groups 1 and 2, respectively, 
with no statistical difference between them (p 
= 0.088). The vast majority of patients had their 

However, there was a statistically significant 
difference between groups 1 and 2 regarding 
mean DCI (293.39±144.62 and 2205.22±1380.77, 
respectively), as shown in (Fig. 3).

Patients had been followed up at 3 months 
postoperatively to investigate their symptoms; as 
shown in (Fig. 4), there was no difference regarding 
GERD as 12 (100%) of patients didn’t develop its 
symptoms among both groups 1 and 2. Dysphagia 
was present in 8.3% of group 1 patients, while both 
bloating and dysphagia were documented in 25% of 

medical treatment for GERD, 83.3% and 75% 
among groups 1 and 2, respectively, with no 
statistical difference between them (p = 1.00).

Preoperative parameters taken by esophageal 
manometry were illustrated in (Table 3), where 
there was no significant difference in resting 
pressures between groups 1 and 2 (19.57±5.9 and 
18.48±5.9, respectively). Also, the median LES IRP 
showed no significant difference between groups 
1 and 2 (10.38±5.9 and 18.48±5.9, respectively). 

patients in group 2.      

Follow-up was continued until 6 months 
postoperatively. As shown in (Fig. 5) symptoms 
were still stable and didn’t get worse, whereas 12 
(100% of patients) didn’t have GERD symptoms 
in both groups 1 and 2. Also, dysphagia shows 
a noticeable difference between both groups  
(P = 1.00 and 0.478, respectively), with persistent 
dysphagia in 16.7% of group 2 and total absence of 
dysphagia in group 1.

Fig 3: Boxplot of the mean DCI among both study groups 1 and 2.

Fig 4: Postoperative follow-up after 3 months between both groups.
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Fig 5: Postoperative follow-up after 6 months between both groups.

Table 1:  Normal parameters of HRM
Characteristic Normal value
Relaxation of LES IRP ˂15 mmHg
Peristaltic propagation CVF ˂9 cm/sec 

DL ˃ 4.5 sec
Contractile force DCI..450-5000 mmHg/sec/cm
Integrated relaxation pressure (IRP), distal latency (DL), contractile velocity front(CVF), distal contractility integral (DCI).

Table 2: Socio-demographic characteristics of study participants. (n=24)
Group 1 partial 

fundoplication (n = 12)
  Group 2 complete 

fundoplication(n =12)
p-value

Sex 
Male 
Female

 
6 (50%) 
6 (50%)

 
5 (41.7%) 
7 (58.3%) 0.682 *

Age in years  
(mean±SD) 53.33±8.9 45.16±12.02     0.072 **
*: Chi-square test.  **: Independent samples T-test.

Table 3: Pre-operative esophageal manometry among study participants (n = 24).
Group 1 partial 
fundoplication 

(n = 12)

Group 2 complete 
fundoplication 

(n=12)

p-value

Resting Pressure(mmHg)

(mean±SD)      19.57±5.9         18.48±5.9 0.657 *
Median LES IRP (mmHg)

(mean±SD)      10.38±2.69          10.41±5.9 0.986 *
Mean DCI   (mmHg.sec.cm)

(mean±SD)     293.39±144.62     2205.22±1380.77 0.001 *
*: Independent samples T-test.
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Discussion

The advent of multiple surgical techniques has 
empowered foregut surgeons to customize anti-
reflux surgery for hiatus hernia patients, taking 
into account individual patient factors.A key factor 
in this individualized approach is the assessment 
of esophageal contractility, evaluated through 
esophageal manometry. Consequently, high-
resolution manometry has become an essential 
component of the preoperative evaluation for 
patients undergoing anti-reflux surgery for hiatus 
hernia, giving rise to the concept of tailored 
fundoplication.One might anticipate that such 
technical advancements would lead to a wealth 
of research, enhancing clinical understanding and 
improving anti-reflux surgery outcomes. However, 
with the exception of a few specialized institutions, 
esophageal physiology has not been a key emphasis 
at most surgical foregut facilities.In fact, some 
surgeons are increasingly in doubt about the need 
for esophageal manometry prior to anti-reflux 
surgery. They contend that manometry has no 
effective impact on the decision or result of surgery, 
putting the necessity of preoperative manometry 
into question.11 

Some studies have shown that an insufficient 
preoperative evaluation is a major contributor 
to unsatisfactory results after antireflux surgery 
for hiatus hernia.12 An important preoperative 
examination that Chan et al.13 from Gyawali’s group 
conducted on a large cohort of patients referred for 
manometric evaluation before antireflux surgery 
demonstrated the value of esophageal manometry. 
Out of 1,103 motility tests conducted before surgery, 

1% had undetected achalasia and 1.5% had 
severe impairment in LES relaxation. Endoscopic or 
surgical myotomy is necessary for the management 
of these motor problems, as fundoplication is 
completely contraindicated for them. Another 3.2 
percent suffered aperistalsis, while 1.3 percent had 
more than 80% of their contractions fail. In all, 
7% of patients reported abnormalities that were 
either absolute or relative contraindications to 
Nissen fundoplication, indicating the importance of 
preoperative esophageal manometry.

Our analysis demonstrates that patients with 
long-term dysphagia, particularly after Nissen 
fundoplication, exhibit lower DCI and/or greater 
IRP at the lower esophageal sphincter than those 
without dysphagia. A possible explanation for 
this phenomenon could be that fundoplication, 
which increases resistance at the esophagogastric 
junction (EGJ), exacerbates pre-existing high 
basal IRP. This increased resistance is further 
augmented when combined with weak or borderline 
esophageal contractility, potentially leading to more 
pronounced postoperative dysphagia. Moreover, in 
the preoperative context, a normal IRP has been 
shown to be a reliable indicator for predicting the 
absence of long-term postoperative dysphagia. This 
indicates the high sensitivity of the preoperative IRP 
metric in anticipating the risk of dysphagia following 
fundoplication. 

This study aligns with several researches that 
support a tailored approach to fundoplication 
based on preoperative manometric evaluation. 
This strategy involves deciding between a full or 
partial fundoplication depending on the presence 

Table 4: Medical and surgical history of study participants (n = 24)
Group 1 partial 
fundoplication 

(n = 12)

Group 2 complete 
fundoplication 

(n = 12)

p-value

Comorbidities:  
DM 
HTN 
HCV 
IHD 
Fibromyalgia 
None

 
2 (16.7%) 
2 (16.7%) 
1 (8.2%) 
2 (16.7%) 

0 (0%) 
5 (41.7%)

 
2 (16.7%) 
2 (16.7%) 

0 (0%) 
1 (8.3%) 
1 (8.3%) 
6 (50%)

0.317 *

Surgical history: 
Cataract 
Cesarean Section 
Tonsillectomy 
Umbilical hernia 
Mastectomy 
Free

 
1 (8.3%) 
2 (16.7%) 
1 (8.3%) 
1(8.3%) 
0 (0%) 
7 (58.3%)

 
0 (0%) 
2 (16.7%) 

0 (0%) 
0 (0%) 
1 (8.3%) 
9 (75%)

0.514 *

BMI: 
(mean±SD)

 
21.78±1.67

 
24.25±4.37

 
0.088 **

Medical Treatment for GERD: 
Taken  
Taken; not compliant

 
10 (83.3%) 
2 (16.7%)

 
9 (75%) 
3 (25%)

 
1.00 ***

*: Chi-square test.  **: Independent samples T-test.  ***: Fisher’s exact test.
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or absence of impaired esophageal peristalsis on 
preoperative manometry. Supporting this approach, 
Waston et al. identified that patients with esophageal 
hypomotility preoperatively were at a higher risk of 
experiencing postoperative dysphagia.14 Likewise, 
Kauer et al. demonstrated that individuals with 
suboptimal preoperative esophageal motor function 
are more likely to encounter unsatisfactory results 
post-surgery.15 This highlights the importance of 
tailored surgical strategies based on preoperative 
individual patient assessment.

Several non-randomized trials have failed to 
validate the concept of the tailoring approach 
in anti-reflux surgery.16-18 Notably, none of these 
randomized studies on laparoscopic fundoplication 
procedures included preoperative esophageal 
motility as a component in the study. As a result, 
these studies do not give solid evidence of the 
usefulness of the tailoring approach.19 Furthermore, 
the authors of these studies advocate for a “one 
size fits all” approach in anti-reflux surgery. They 
suggest that Nissen fundoplication is suitable 
for all patients, irrespective of their preoperative 
manometry results. This stance overlooks potential 
issues such as the development of dysphagia due 
to increased outflow resistance, raising questions 
about the routine preoperative use of manometry. 
However, it is important to consider the limitations 
of these studies before applying their conclusions 
in clinical settings. A notable issue is that many of 
these researches utilized conventional manometry, 
which may not provide as comprehensive a 
picture as newer techniques like high-resolution 
manometry. Furthermore, there’s an inconsistency 
in how esophageal dysfunction is defined across 
these studies, with many deviating from the 
classifications currently accepted in the surgical 
field. This variability in methodology and definitions 
can impact the reliability and applicability of their 
findings in clinical practice.

In a study that involved 200 patients, Fibbe et 
al.20 observed that Nissen fundoplication increased 
swallowing difficulties in patients with normal 
preoperative motility and was less effective in 
lowering postoperative dysphagia for those with 
esophageal dysmotility than Toupet fundoplication. 
However, this study’s follow-up period was only 
four months. A more recent trial with 163 patients 
showed that partial fundoplication resulted in lower 
postoperative dysphagia rates after 24 months, 
despite the higher recurrence of reflux.21

Despite the importance of some metrics in high-
resolution manometry, many of the novel HRM 
parameters do not show a significant impact on the 
outcomes of anti-reflux surgery in our study, except 
for mean DCI and LES IRP. Moreover, esophageal 
dysfunction that is subclinical and identified only 
during preoperative manometry (Usually low 

normal range mean DCI) can become apparent 
as prolonged dysphagia after surgery, which can 
be attributed to the changes in the hiatal anatomy 
induced by a fundoplication.

Numerous studies have identified the significance 
of elevated IRP and impaired LES relaxation as 
predictors of dysphagia following fundoplication. 
According to Marjoux et al., the only manometric 
measure that was substantially linked with 
postoperative dysphagia was increased postoperative 
IRP at 2–3 months after laparoscopic Nissen 
fundoplication. In a study of 21 patients, those 
with dysphagia showed a higher IRP (10.2 mmHg) 
compared to those without dysphagia (5.1 mmHg, 
p < 0.02).19 Additionally, elevated IRP values in the 
LES are recognized as typical post-fundoplication 
manometric changes.22,23 Postoperative IRP ranges 
tend to be higher following Nissen fundoplication 
(5.1–24.4 mmHg) than after Toupet fundoplication 
(3.1–15.0 mmHg).23 This impaired LES relaxation, 
especially when combined with limited peristaltic 
contraction strength (As indicated by reduced 
DCI and mean wave amplitude), contributes to 
postoperative dysphagia. This is likely due to the 
inability of the esophageal contractions to overcome 
the increased LES pressure created by a complete 
wrap, leading to swallowing difficulties.

This is parallel to our study findings, while two 
patients (16.7%) in the Nissen group with persistent 
dysphagia at 6 months had a preoperative basal 
high IRP (or upper normal range), and one of 
them also had a low normal value of mean DCI 
(the surgical team converted him to Toupet later 
with relief of dysphagia soon postoperatively). 
So, an upper normal or high IRP preoperatively 
will be augmented after a complete wrap, and 
according to this result, we can explain why 
postoperative dysphagia has been documented in 
both of these two Nissen patients with elevated 
IRP preoperatively. Unlike conventional manometry, 
the IRP provides a more clear understanding of the 
dynamics at the esophagogastric junction (EGJ). It 
can also effectively distinguish between intraluminal 
pressure influences and the crural diaphragm’s 
impact on EGJ pressure. This distinction allows for a 
more detailed analysis of EGJ function.

Supporting the utility of IRP in HRM, Yamamoto et 
al. conducted a retrospective study of 43 patients, 
which corroborates our findings. Their research 
revealed a significant association between higher 
preoperative IRP values measured via HRM and 
the likelihood of dysphagia following Nissen 
fundoplication, with a p-value of 0.049.24 Similarly, 
Wilshire et al. found that patients experiencing 
dysphagia post-Nissen fundoplication had notably 
higher basal IRP values (16.2 mmHg) compared to 
those without symptoms (11.1 mmHg, p = 0.05).25 
These studies highlight the importance of IRP as 
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a predictive factor for postoperative dysphagia in 
patients undergoing Nissen fundoplication.

In our analysis, around 83.3% of the Nissen group 
with optimal basal esophageal contractility were 
free from dysphagia beyond the first 6 months of 
follow-up. All of them had normal values for the 
preoperative mean DCI. It is also worth mentioning 
that total relief of dysphagia occurred in one Nissen 
patient at 6-month follow-up. The mean DCI of 
this patient was in the low normal range (735.8 
mmHg/sec/cm) despite an average IRP. This can 
be explained by the fact that a compensatory 
circular muscle adaptation to overcome elevated 
EGJ pressure after a complete wrap has occurred.26 
This adaptive mechanism appeared to fail when the 
borderline low mean DCI was combined with a high 
IRP. This may explain the persistence of dysphagia 
beyond 6 months in 16.7% of patients with Nissen 
wrap whose IRP was elevated preoperatively.

In the prospective randomized study by Wykypiel et 
al., it was determined that there was a considerable 
improvement in esophageal hypomotility following 
Toupet fundoplication but not after Nissen in 
patients with normal preoperative LES IRP.27 
Accordingly, partial posterior fundoplication has 
been noted to enhance weak esophageal peristalsis. 
This improvement is attributed to the maintenance 
of normal postoperative LES relaxation, which in 
turn allows the tubular esophagus to regain muscle 
tone. This impact does not appear following the 
Nissen fundoplication, as stated by Stein et al.28 This 
is concordant with our study results, while there 
was no persistent dysphagia documented beyond 
6 months in the Toupet group, although all of these 
patients have ineffective esophageal motility. This is 
why some studies recommend a tailored strategy: 
applying partial posterior fundoplication in situations 
with poor oesophageal contractility and reserving 
the Nissen fundoplication for patients with normal 
esophageal peristalsis and patent LES function.

Although some studies on primary Nissen 
fundoplication have shown that ineffective 
esophageal motility or low-amplitude contractions 
in the distal esophagus do not necessarily lead to 
increased rates of postoperative dysphagia, the 
outcomes of revisional anti-reflux surgery present 
a different picture.29,30 Furnée et al. highlight that 
sufficient preoperative esophageal contraction 
amplitude is a crucial factor in resolving dysphagia 
for patients undergoing revisional anti-reflux 
surgery.31 Their findings suggest that patients with 
borderline esophageal motility reserve may be 
more prone to dysphagia if they receive a complete 
wrap or a tightly closed crura. Consequently, in 
patients with pre-existing borderline contractility 
or hypomotility, a reoperation might not effectively 

relieve their dysphagia. Therefore, ensuring 
adequate preoperative esophageal motility is 
essential for the successful alleviation of dysphagia 
in patients undergoing revisional anti-reflux surgery.

Therefore, to prevent persistent postoperative 
dysphagia, it is crucial to consider the power of 
esophageal peristalsis during patient selection for 
fundoplication surgery. This consideration ensures 
that the peristaltic force is adequate to overcome 
the anticipated increased resistance of LES after 
a complete wrap is performed. In a recent study 
by Ayazi et al., it was demonstrated that certain 
metrics on preoperative manometry are significant 
risk factors for postoperative dysphagia, particularly 
following complete fundoplication. These metrics 
include a DCI of less than 750 mmHg/sec/cm, a 
distal wave amplitude of less than 43 mmHg, and 
less than 80% effective peristaltic contractions. 
These findings highlight the importance of thorough 
preoperative esophageal motility testing.32

Regarding efficacy in GERD control, both Nissen 
and partial posterior fundoplication demonstrated 
equal efficacy in our patient series. The primary 
reason for this outcome is that both surgical 
techniques succeeded in similarly increasing 
the resting pressure and the intra-abdominal 
length of the lower esophageal sphincter. This 
increase in LES parameters is a key factor in the 
effective management of GERD symptoms.These 
observations align with the findings of Zornig et al. 
in their study.33

Ultimately fundoplication stems from the need 
to strike a balance between the unfavorable 
consequences of dysphagia and the possibility of 
recurrent reflux, both of which have substantial 
implications for quality of life. Although our analysis 
is consistent with many aspects of the current 
literature, its power is necessarily constrained by 
the relatively small sample size. 

Conclusion 

According to the results of our research, preoperative 
esophageal manometry is a crucial step before 
deciding the type of fundic wrap fashioned as an 
antireflux procedure in patients with hiatus hernia. 
Also, inadequacy of lower esophageal sphincter 
(LES) relaxation with swallowing indicated by 
high integrated relaxation pressure (IRP) or 
weak esophageal motility as shown by a low 
distal contractile integral (DCI) are key predictors 
of adverse long-term postoperative outcomes, 
most importantly dysphagia. A tailoring approach 
can be implemented during patient selection for 
partial or complete fundoplication to avoid worse 
postoperative outcomes. 
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