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Introduction

Laparoscopic antireflux surgery (LARS) was intro-
duced in 1991 by Dallemagne et al. [1]. Since then, 
laparoscopic Nissen fundoplication has become the 
gold standard in patients with gastroesophageal 
reflux disease (GERD). The LARS procedures deliver 
excellent symptoms relief and provide shorter hos-

pital stay and lower morbidity compared to open 
access.

Despite a rate of successful outcomes over 90% 
in many reports [2, 3] symptoms persist in some 
patients. Nearly 15% of patients report recurrence 
or development of new symptoms after long-term 
follow-up. These symptoms vary, the most common 
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A b s t r a c t

Introduction: Nearly 15% of patients after laparoscopic antireflux surgery experience recurrence of symptoms or 
develop new gastrointestinal symptoms. Some of them require redo procedures. It can be demanding to reveal ana-
tomical failure after previous fundoplication. 
Aim: To present a method which assists in recognition of anatomical failures after Nissen fundoplication.
Material and methods: Five patients with previous laparoscopic Nissen fundoplication and severe gastrointestinal 
symptoms were included in this study. During the esophagogastroduodenoscopy (EGDS) two radiopaque metal clips 
were placed to mark the Z-line (“clips-marked Z-line” – CMZL). It was done to achieve precise visualization of the gas-
troesophageal junction area in the video contrast investigation. Distinctions between conclusions after the EGDS, or-
dinary video contrast investigation, video contrast investigation with CMZL and intraoperative findings were analyzed.
Results: All patients underwent laparoscopic refundoplication with good postoperative results. There were 4 cases 
misdiagnosed by contrast investigation without clips and four cases misdiagnosed by EGDS. Endoscopic clipping 
helped to recognize correctly all anatomical failures.
Conclusions: Applying CMZL as a routine investigation before redo fundoplication can reduce frequency of misdiag-
nosis and help to perform redo fundoplication in appropriate patients, but it requires further studies on larger cohorts 
of patients.
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being dysphagia, chest and retrosternal pain, heart-
burn, regurgitation, vomiting, abdominal bloating, 
and diarrhea. In some cases symptom relief can be 
achieved by treatment with medications, while oth-
ers require a redo operation. The number of patients 
who needs redo fundoplication ranges from 5% 
to 15% [2, 4–6]. The most common intraoperative 
findings are hiatal hernia, “slipped”, disrupted, mis-
placed, twisted and too tight fundoplication [7, 8]. 
Otherwise, the frequency of normal fundoplication 
wrap is up to 15% in some reports [9, 10].

To reveal the reason for recurrent symptoms, 
standard preoperative workup includes the follow-
ing investigations: esophagogastroduodenoscopy 
(EGDS), contrast esophagography, esophageal ma-
nometry, esophageal and gastric 24-hour pH moni-
toring, gastric emptying studies, gastric acid analysis, 
computed tomography scanning, and hepatobiliary 
iminodiacetic acid (HIDA) scan with a gamma cam-
era [11]. However, the results of these investigations 
do not always show considerable alterations, and 
it can be difficult to say anything about anatomical 
failures. Thus, there is no consensus in regard to in-
dications for reoperation and appropriate candidates 
for redo LARS [11].

We have invented a  diagnostic method which 
could help recognize anatomical failures after Nis-
sen fundoplication. The method was proposed by 
one of the co-authors (Prof. B. Edwin). In the initial  

5 patients we performed both ordinary video con-
trast investigation of the esophagus and video con-
trast investigation with “clips-marked Z-line” (CMZL) 
to reveal distinctive features of these methods. After 
the CMZL was accepted as routine study, ordinary 
video contrast investigation was excluded. The in-
tention of the CMZL method is described below.

Material and methods

Five patients after laparoscopy Nissen fundoplica-
tion with severe GERD symptoms (retrosternal pain 
in 2 patients, regurgitation and heartburn in one, 
and severe dysphagia in all 5) and indications for 
reoperation constituted the basis of this pilot study. 
They underwent ordinary video contrast investiga-
tion of the esophagus, video contrast investigation 
with CMZL esophageal manometry, esophageal and 
gastric 24-hour pH monitoring and esophagogastro-
duodenoscopy as routine investigations. 

Assessment of the fundoplication wrap with an 
endoscope from the inside of the stomach only re-
veals whether the wrap is still there or disrupted. 
It can be very difficult to reveal whether the wrap 
is slipped. During the EGDS two metal clips were 
placed directly at the Z-line to assess the state of the 
esophagus and fundoplication wrap (Photo 1). These 
are standard clips which are used in endoscopic pro-
cedures, e.g. to stop bleeding from vessels (Resolu-
tion, Boston Scientific, USA, QuickClip2, Olympus, 

Photo 1. Two metal clips were placed at the gas-
troesophageal junction area – Z-line

Photo 2. White arrow – clips placed during the 
operation; red arrow – endoscopic clips at Z-line
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Japan). Due to the long cylindrical part from radi-
opaque material they can be exactly visualized in 
X-ray investigations and can be easily distinguished 
from intraoperative clips (Photo 2). After that, pa-
tients underwent repeat video contrast study with 
CMZL (Photo 3). The contrast medium must not be 
so dense that the clip markers are obscured. We 
used an iodine contrast (Visipaque 320 mg/ml, GE 
Healthcare). For better visualization of the fundopli-
cation wrap bicarbonate can be delivered into the 
stomach to fill the wrap with gas. Thereby it can be 
better seen on X-ray investigation (Figure 1).

Results

All patients underwent laparoscopic redo surgery 
due to severe symptoms and identified anatomical 
failures. Four of them underwent Nissen redo fun-
doplication and one underwent a Toupet procedure 
with good outcomes.

Comparison between EGDS, video contrast in-
vestigation with and without CMZL and intraopera-
tive findings is shown in Table I. During the ordinary 
video contrast investigation only one of 5 cases of 
“slipped Nissen” was discovered. The EGDS iden-
tified “slipped Nissen” in one case as well, but in 
another patient. The CMZL helped to recognize all 
anatomical failures correctly.

Discussion

Gastroesophageal reflux is the most common 
esophageal motility disorder. Approximately 40% of 
the adult population have reflux symptoms at least 
once a month, 14% weekly, and 7% daily [7, 12, 13]. 
Of these, about 0.4% require surgical or medical 
treatment [14, 15]. Laparoscopic antireflux proce-
dures has become the “gold standard” of operative 
treatment. Despite good short- and long-term out-
comes, some patients need to undergo one or more 

Photo 3. Video contrast investigation after transesophagus clipping. A – Patient 1: one can precisely visu-
alize fundoplication wrap and two metal clips at Z-line. Z-line is located at the wrap area – correct fundo-
plication. B – Patient 2: metal clips are placed above the wrap area – fundoplication is slipped down to the 
stomach (“slipped Nissen”). Black arrows indicate clips
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redo operations, and the frequency of reoperation 
increases with each successive redo procedure [7].

The indication to start investigations after LARS 
is the patient’s complaints. But symptoms after fun-
doplication are highly various and can be induced by 
gastroesophageal reflux or anatomical changes after 
previous surgery. Analysis of intraoperative findings 
shows that the majority of failures are due to either 
disturbed or initially incorrect fundoplication [16]. 
However, in other cases the patient’s symptoms are 
not associated with failed fundoplication (dysphagia 
caused by achalasia), or there are no changes intra-
operatively, i.e. cases of misdiagnosis [10, 17]. 

A B

Figure 1. Scheme of position of clips in a case of normal fundoplication wrap (A) and “slipped Nissen” (B)

In the majority of institutions worldwide, pre-
operative workup after failed fundoplication is 
the same as in cases of gastroesophageal reflux 
without previous surgery [11, 18, 19]. These stud-
ies can precisely investigate reflux, but in cases 
of anatomical failures they are not always useful. 
Heneghan et al. described the technique of intra-
operative marking of wrap sutures by clips in 2001 
[20]. This technique helps to assume the state of 
the wrap but not the position of the wrap regard-
ing the esophagus. Application of the mentioned 
clipping method together with CMZL can help to 
achieve more detailed visualization of the upper 

Table I. Results of EGDS, ordinary video contrast investigation, video contrast investigation with CMZL and 
intraoperative findings

No. of 
patients

EGDS Ordinary video contrast 
investigation

Video contrast 
investigation with CMZL

Intraoperative finding

1 No signs of slipped Nissen No signs of slipped Nissen Slipped Nissen Slipped Nissen

2 Probably paraesophageal 
hernia

Paraesophageal hernia Slipped Nissen + 
paraesophageal hernia

Slipped Nissen + 
paraesophageal hernia

3 No signs of slipped Nissen Slipped Nissen Slipped Nissen Slipped Nissen

4 Probably slipped Nissen No signs of slipped Nissen Slipped Nissen Slipped Nissen

5 Probably paraesophageal 
hernia

Paraesophageal hernia Slipped Nissen + 
paraesophageal hernia

Slipped Nissen + 
paraesophageal hernia
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gastrointestinal tract in the video contrast inves-
tigation.

One of the most common anatomical causes of 
failed fundoplication is “slipped Nissen”. During the 
standard upper gastrointestinal investigations one 
can evaluate the condition of the fundoplication 
wrap, but it is difficult to expose the position of the 
wrap. The marked Z-line can be precisely visualized 
during a video contrast study, and it is possible to 
determine whether the Z-line is located above the 
fundoplication area (slipped Nissen), in the wrap 
area, or at the lower border of the wrap (acceptable 
result). The CMZL can also be useful to investigate 
herniation and short esophagus.

Applying CMZL as a routine investigation before 
redo fundoplication can reduce the frequency of 
misdiagnosis and help to perform redo fundoplica-
tion in appropriate patients, but it requires further 
studies on larger cohorts of patients.
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