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Abstract

Introduction: Benign diseases of the gastro-oesophageal junction are among the most frequent gastroenterological diseases, 
and include hiatal hernia of the diaphragm, gastro-oesophageal reflux, and oesophageal achalasia. The first two entities are 
frequently concomitant diseases; therefore, sometimes it is difficult to differentiate from which disease dominant symptoms 
are seen in a patient. Due to their anatomical location the diseases of the gastro-oesophageal junction may imitate com-
plaints on the part of other organs and systems. A patient with sharp stabbing pain in the chest would probably be diagnosed 
for coronary, and not reflux disease. This is related with delayed diagnosis and implementation of the proper treatment.
Aim of the research: To demonstrate our own experiences in surgical management of diseases of the gastro-oesophageal 
junction, the available methods, and outcomes of treatment.
Material and methods: Retrospective analysis was performed of medical records of patients hospitalised in one research 
centre due to diseases of the gastro-oesophageal junction. The type of disease, age, gender, treatment method, duration of 
surgical procedure, duration of hospitalisation, and the outcome of treatment were taken into consideration.
Results and conclusions: The outcomes of treatment were compiled in the form of a table. It was confirmed that in the case 
of diseases of the gastro-oesophageal junction, surgical treatment is a very important element, with a low number of compli-
cations and very good therapeutic effect.

Streszczenie

Wprowadzenie: Łagodne choroby połączenia przełykowo-żołądkowego są jednymi z najczęstszych chorób gastroenterolo-
gicznych. Zalicza się do nich przepuklinę rozworu przełykowego przepony, refluks żołądkowo-przełykowy oraz achalazję 
wpustu. Dwie pierwsze jednostki są schorzeniami często ze sobą współistniejącymi. W związku z tym czasami trudno jest 
rozróżnić, objawy której choroby przeważają u chorego. Ze względu na lokalizację anatomiczną choroby połączenia przeły-
kowo-żołądkowego mogą imitować dolegliwości ze strony innych narządów i układów. Pacjent z piekącym bólem w klatce 
piersiowej najpewniej będzie diagnozowany w kierunku choroby wieńcowej, a nie choroby refluksowej. Wiąże się to z opóź-
nieniem rozpoznania i wdrożenia prawidłowej terapii.
Cel pracy: Pokazanie doświadczeń własnych w leczeniu chirurgicznym chorób połączenia przełykowo-żołądkowego, aktu-
alnie dostępnych metod oraz efektów terapii.
Materiał i metody: Przeanalizowano retrospektywnie historie chorób pacjentów hospitalizowanych w  jednym ośrodku 
badawczym z powodu chorób połączenia przełykowo-żołądkowego. Pod uwagę brano: rodzaj choroby, wiek, płeć, metodę 
leczenia, czas trwania zabiegu chirurgicznego, czas trwania hospitalizacji oraz wynik leczenia.
Wyniki i wnioski: Wyniki leczenia zestawiono w formie tabeli. Wykazano, że w przypadku chorób połączenia przełyko-
wo-żołądkowego leczenie operacyjne stanowi bardzo ważne ogniwo, z niewielką liczbą powikłań i bardzo dobrym efektem 
terapeutycznym. Wiąże się to z rozwojem coraz to nowszych metod leczenia miniinwazyjnego (laparoskopia, SILS, chirurgia 
przez naturalne otwory ciała), jak również nowych metod leczenia endoskopowego.
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Introduction

According to the consensus from Montreal 2006, 
gastro-oesophageal reflux is defined as a  condition 
that develops when the reflux of stomach contents 
causes troublesome symptoms and/or complica-
tions [1]. The prevalence of this disease in Europe is 
8.8–25.9%, and it has been systematically increasing 
since 1995 [2]. In 1972, a  hypothesis was made that 
decreased lower oesophageal sphincter (LES) pressure 
is responsible for the disease [3]. Until that time, the 
main causes of the symptoms of the disease were con-
sidered to be weakness of the phrenoesophageal liga-
ment and widening of the oesophageal hiatus. In this 
case, there occurs the translocation of the gastro-oe-
sophageal junction in a  cephalic direction and the 
development of so-called hiatal hernia. Both disease 
entities may exist independently. Nevertheless, it has 
been confirmed that the presence of hiatal hernia is 
conducive to more frequent symptoms of reflux dis-
ease. The diaphragm, together with the smooth mus-
cles of the oesophagus and the stomach, performs the 
function of an anti-reflux barrier. The weakening of 
the function of any of these components favours the 
occurrence of the symptoms of the disease. The symp-
toms are divided into two groups: 1) those directly re-
lated with the release of the gastric contents into the 
oesophagus – burning pain in the chest and acidic 
taste in the mouth; and 2) non-typical symptoms sug-
gesting other diseases – chronic cough, hoarseness, 
sore throat. Apart from the clinical examination the 
diagnosis is made based on endoscopy, radiological 
examination with contrast medium (RTG), oesoph-
ageal manometry, and pH-metry. The methods of 
treatment may be divided into two basic groups. The 
first, dominant group is pharmacotherapy related, 
primarily with the use of drugs decreasing the acidity 
of gastric juice. The second, surgical group may be di-
vided into several methods: endoscopic, open, laparo-
scopic, robot-assisted, and hybrid procedures.

The subsequent disease of the gastro-oesophageal 
junction is oesophageal achalasia. Contrary to gastro-
esophageal reflux disease (GERD) and hiatal hernia, 
this is a  motoric disorder of the oesophagus relat-
ed with an abnormal, increased lower oesophageal 
sphincter pressure, which impairs the normal food 
passage. Therefore, the initial symptoms – disorders 
in swallowing, vomiting, pain in the chest – may imi-
tate GERD and delay correct diagnosis. The frequency 
of occurrence of the disease is estimated at 1 case per 
10,000 population [4]. From the first description of the 
disease in 1674, many theories were made concerning 
its development. At present, the cause is considered 
an atrophy of neurons reacting to nitric oxide (NO) 
and vasoactive intestinal peptide (VIP) in the mucous 
plexuses of the lower oesophagus [5]. The diagnosis 
is made based on the clinical symptoms, endoscopy 
of the upper gastrointestinal tract, RTG examination 

with contrast medium, and oesophageal manometry, 
which is the gold standard for the diagnosis of achala-
sia. In therapy, pharmacological methods are applied, 
including injections of botulinum toxin. These meth-
ods are used infrequently and are rather reserved for 
patients who have not been qualified for endoscopic 
or surgical treatment.

Aim of the research

Demonstration of the outcomes of treatment of dis-
eases of the gastro-oesophageal junction, and analysis 
of currently available methods of surgical treatment. 

Material and methods 

The study covered patients who received surgical 
treatment in the Clinic of General, Oncologic, and 
Endocrine Surgery, Regional Polyclinical Hospital 
in Kielce due to diseases of the gastro-oesophageal 
junction. The diagnosis was made based on a clinical 
examination, endoscopy of the upper gastrointestinal 
tract, examination using contrast medium, and, in 
specified cases, computed tomography of the abdomi-
nal cavity. The type of disease, age, gender, treatment 
method, duration of surgical procedure, duration of 
hospitalisation, and the outcome of treatment were 
evaluated. 

Results

Analysis covered 33 patients, including 21 males 
and 12 females; mean age of males – 46.86 years; me-
dian value – 46 years; mean age of females – 56.17 
years, median value – 60.5 years. Among the patients 
who had undergone surgical treatment, 22 surgeries 
of hiatal hernia with simultaneous fundoplication 
were performed (13 males and 9 females; mean age 
49.85 and 57.22, respectively). Six patients had been 
previously classified for surgery due to GERD, four 
procedures were performed by an open method: two 
Dor fundoplications, and two Nissen fundoplications. 
The mean duration of the procedure was 142.5 min, 
and the duration of hospitalisation was 6.25 days. 
The remaining 18 surgeries were performed by lapa-
roscopic method: 12 by Nissen, five by Dor, and one 
by Toupet. The mean duration of the procedure was  
105 min, and the duration of hospitalisation was  
6.5 days. Among all patients, in 11 – Heller’s cardio-
myotomy procedures were performed (8 males – mean 
age: 42 years, and 3 females – mean age: 53 years). Five 
surgeries were performed by an open method and six 
by laparoscopic method. The mean duration of proce-
dure was 71 and 94.17 min, respectively, and the dura-
tion of hospitalisation was 8.2 days and 7.3 days. There 
occurred three complications. One intra-operative 
complication in a patient who had undergone surgery 
due to achalasia by the laparoscopic method. In this 
patient there occurred perforation of the oesophageal 
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mucosa; the perforation site was sutured using Endo 
Stitch with good result. The second complication was 
a  too-tight Nissen fundoplication. The patient vom-
ited even after liquids and required repeated surgery 
– one suture was cut by laparoscopic method, which 
resulted in the disappearance of the complaints. The 
last patient, operated due to achalasia, required re-
peated surgery during the same hospitalisation due to 
the absence of improvement after the first procedure. 
During the second surgery, a 3-cm fibrous ring of the 
oesophageal circular muscle layer was additionally 
removed under the control of a  gastroscope, which 
resulted in remission of the complaints. At discharge 
from hospital, all patients consumed liquid meals in 
small portions, and complaints while swallowing were 
reduced or totally eliminated. In health check-ups per-
formed after 6 months, in the group of patients who 
had undergone surgery due to hiatal hernia or GERD, 
17 (77.3%) patients had no symptoms of the disease 
and discontinued proton pump inhibitors (PPI), while 
the remainder (5 patients – 22.7%) reduced the PPI 
dose by a  half. Among the patients who had under-
gone surgery due to oesophageal achalasia, the health 
check-up after six months showed that 81.8% (9) of 
them had no symptoms of the disease, whereas in 
the remaining 2 (18.2%) patients the symptoms of the 
disease recurred. The detailed information about the 
patients and results of the study are presented in the 
Tables I–III.

Discussion

Diseases of the gastro-oesophageal junction are 
among the most frequent benign diseases of the gas-
trointestinal tract. In the case of GERD, in the first 
line of treatment, PPIs are applied in a standard dose 
for 8 weeks, in combination with the modification of 
lifestyle. If the complaints persist over this period it is 
recommended to double the PPI dose, change to an-
other preparation, or add other drugs which neutralise 
hydrochloric acid, e.g. histamine H2 (H2RA) receptor 
blocker [6]. The main cause of treatment of oesophageal 
reflux disease is prevention of its complications, and 
consequently the development of Barrett’s oesophagus 
and cancer associated with it, as well as an improve-
ment in the quality of life of the patients. In the case of 
absence of effectiveness of pharmacological treatment, 
i.e. the occurrence of endoscopic changes resulting 
from GERD, clinical symptoms, side-effects of using 
drugs that reduce the acidity of the gastric juice, or the 
co-occurrence a large hiatal hernia, surgical treatment 
is recommended. In recent years, endoscopic methods 
have become increasingly more important consider-
ing the lower perioperative risk and the lack of scars 
on the skin. At present, several methods of endoscopic 
treatment are used [7]. The first method, EsophyX, 
consists of the reconstruction of the gastroesopha-
geal valve. The effectiveness of this method has been 

confirmed in several studies, compared to pharmaco-
therapy, or even with Nissen fundoplication, which is 
considered the gold standard for treatment [8–10]. The 
second procedure by Stretta applies radiofrequency 
energy in the form of radio waves to the lower oesoph-
ageal sphincter and the gastric cardia. The mechanism 
of effect has not yet been fully recognised, but it prob-
ably results from the formation of a  local inflamma-
tory process in the sphincter wall, which causes its 
thickening, and related with it, a  lower frequency of 
its relaxation [11]. The studies concerning this method 
differ. In 2014, Lipka et al. [12] showed the lack of ef-
fectiveness of the use of radio waves in the treatment 
of GERD. An earlier study by Perry et al. [13] demon-
strated a reduction in the frequency of the symptoms 
of the disease in patients and an improvement of their 
quality of life. The subsequent method is endoscopic 
fundoplication. However, this method is limited to 
patients who do not have hiatal hernia. In the studies 
conducted [9, 14], the effectiveness of this method was 
confirmed after 6 months; however, its effects after  
1 year were not fully satisfactory and normalisation of 
the oesophageal pH occurred only in 29% of patients. 
In relation to the limitation of the reliability of studies 
concerning the endoscopic methods of treatment of 
GERD, at present, this type of therapy cannot replace 
the standard surgical treatment. As mentioned before, 
the gold standard for the treatment of reflux disease 
is laparoscopic Nissen fundoplication [15]. Surgical 
procedures performed by the laparoscopic method are 
preferred in the majority of cases of GERD, due to the 
shorter time of hospitalisation, lower post-operative 
pain, lower risk of surgical site infection, and related 
with it, postoperative abdominal hernia [16]. In the 
presented study, a  shorter duration of surgery and 
a shorter time of hospitalisation were obtained, com-
pared to the open method. At the same time, a lower 
demand for analgesics was observed. No infection of 
the surgical site occurred in any of the groups. As well 
as Nissen fundoplication, there are other types of pro-
cedures. The Dor fundoplication procedure involves 
suturing the fundus of the stomach to the anterior 
surface of the gastro-oesophageal junction and the 
left crus of the diaphragm. It was confirmed that this 
procedure is less effective in controlling the symptoms 
of GERD, and consequently, the patients more often 
require repeated surgery, compared to the Nissen pro-
cedure [17]. The subsequent method is Toupet fundo-
plication, also called partial posterior fundoplication, 
covering 270° of the circumference of the oesophagus. 
Many studies have been conducted comparing the out-
comes of treatment by this and the Nissen methods. In 
the case of the Toupet fundoplication procedure, the 
outcomes of treatment depend, to a  great extent, on 
the length of the sutured wrap. With respect to con-
trolling the symptoms of the disease, Toupet fundo-
plication seems to be an interesting alternative to the 
Nissen fundoplication procedure [6]. In each of these 
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procedures it is possible to perform the surgery by the 
LESS method (laparoendoscopic single-site surgery), 
in which a  single incision is made in the umbilicus 
region. In the presented study, a similar effectiveness 
of treatment was observed while comparing the LESS 
with the ‘traditional’ laparoscopy [18]. The cosmetic 
effect is considerably better in the case of a single inci-
sion; however, the duration of the procedure is longer. 
In addition, fundoplication procedures may be per-
formed robot-assisted. They are successful especially 
in the case of repeated surgery due to the recurrence 
of GERD, where they allow a better visualisation of the 
surgical site and a higher precision [19].

One of the latest methods of surgical treatment of 
GERD is the laparoscopic placement of the LINX de-
vice. This functions as a magnet, and while implanted 
around the lower oesophageal sphincter it causes an 
attraction between the opposite oesophageal walls, 
increasing its pressure. In a  non-randomised study, 
the effectiveness of the method proved to be compa-
rable to the laparoscopic Nissen procedure and, at the 
same time, burdened with fewer complications [20]. 
The subsequent new method is the implantation of 
a device stimulating the lower oesophageal sphincter 
– EndoStim [21]. The results of the study, also non-
randomised, are promising – from 70% to 80% of pa-
tients in the check-up carried out after 2 years negated 
the taking of proton pump inhibitors. 

Contrary to GERD, surgery and endoscopy play 
a crucial role in the treatment of achalasia. Pharmaco-
therapy is basically reserved only for the patients who 
for some reason have not been qualified for surgery. 
The most effective endoscopic method is dilation of 
the constricted area with a dilating balloon. Studies 
have shown that the effectiveness of treatment using 
this method was from 50% to 93%, according to the 
width of the balloon [22]. It is recommended that its 
dimensions are gradually increased, considering the 
risk of perforation of the oesophagus, which occurs 
even in 1.9% of cases (from 0% to 16%) [23]. The ad-
vantage of this method is the possibility of repeated 
dilation in the case of recurrence of symptoms. One of 
the latest methods of treatment of achalasia is peroral 
endoscopic myotomy (POEM) in which, after separa-
tion of the mucosa and submucosa, the cutting of the 
circular muscle layer is performed. During 6 months 
of observation, the outcomes of treatment were com-
parable to the classical myotomy; however, the pa-
tients complained of the symptoms of reflux disease 
[24]. The most frequently performed procedure in the 
case of achalasia is laparoscopic cardiomyotomy via 
the transabdominal or transthoracic approach. Its ef-
fectiveness ranges between the performed studies and 
is approximately 85% (from 48% to 100%) [22]. Simi-
larly to the balloon dilating, its effects decrease with 
time. An additional undesirable symptom of cardio-
myotomy is the possibility of occurrence of GERD – in 
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Table 2. Analysis of patients treated due to GERD

Gender No. of 
patients

Mean 
age of 

patients 
[years]

Median 
age 

[years]

Type 
and no. 

of 
surgeries

Mean 
duration of 
laparoscopic 
procedure 

[min]

Mean 
duration 

of classical 
procedure 

[min]

Mean 
duration of 

hospitalisation 
after 

laparoscopic 
procedure [days]

Mean 
duration of 

hospitalisation 
after classical 

procedure 
[min]

Females 9 57.22 62 Nissen: 7 
(1 class.)
Dor: 2

105 142.5 6.05 6.25
Males 13 49.85 53 Nissen: 6 

(2 class.)
Dor: 5

Toupet: 1
Other: 1 
(class.)

Table 3. Analysis of patients treated due to oesophageal achalasia

Gender No. of 
patients

Mean age 
of patients 

[years]

Median 
age 

[years]

Type 
and no. 

of 
surgeries

Mean 
duration of 
laparoscopic 
procedure 

[min]

Mean 
duration 

of classical 
procedure 

[min]

Mean 
duration of 

hospitalisation 
after 

laparoscopic 
procedure 

[days]

Mean 
duration of 

hospitalisation 
after classical 

procedure 
[min]

Females 3 53 57 Heller: 3
(class.)

71 94.17 7.3 8.2Males 8 42.3 39 Heller:
Class.: 2
Lap.: 6

approximately 30% of cases [25]. Therefore, according 
to the American guidelines, an anti-reflux procedure 
– fundoplication – should be simultaneously per-
formed during the surgery [26]. Laparoscopic surgical 
procedures bring about all the benefits resulting from 
the method. The effectiveness of treatment is nearly 
identical to that of open surgeries. In the presented 
study, in all patients the symptoms of the disease re-
solved. The duration of hospitalisation was signifi-
cantly shorter in the case of minimally invasive treat-
ment. This procedure may also be performed by the 
LESS technique, with effectiveness similar to that of 
a classical laparoscopy [27]. In some cases, in patients 
who do not respond to either endoscopic or surgical 
treatment, resection of a part of the oesophagus may 
be necessary. Improvement of the state of health and 
the resolution of symptoms is observed in more than 
80% of patients. Nevertheless, this procedure is relat-
ed with a significantly higher mortality [22]. 

Conclusions

Minimally invasive surgery is an effective method 
of treatment of GERD and oesophageal achalasia. The 

risk of complications is very low, and recurrences are 
conditioned by many factors responsible for the pri-
mary aetiology of the disease. 
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