Kliniéna studija / Clinical Study

Zapleti gastroezofagealne refluksne
bolezni, 10-letne izku$nje
Gomplications of gastroesophageal reflux

Avtor / Author
Ustanova / Institute

Klju¢ne besede:
gastroezofagealna refluksna
bolezen, refluksni ezofagitis,
zapleti, diagnosti¢ni postopki,
zdravljenje.

Key words:

Key words: gastroesophageal
reflux disease, reflux esophagitis,
complications, diagnostic
procedures, treatment

Clanek prispel / Received
15.10.2015
Clanek sprejet / Accepted
14.11.2016

Naslov za dopisovanje /
Correspondence

Dr. Aljag Hojski, dr. med.
Telefon +386 23211418

Fax +386 23211417
E—posta: aljaz.hojski@gmail.com

ACTA MEDICO-BIOTECHNICA

2016; 9 (2): 36-46

disease: 10-year experience

Aljaz Hojski"?, Barbara Crnjac?, Filip Vuleti¢®, Anton Crnjac'-?

"Univerzitetni klini¢ni center Maribor, Klinika za kirurgijo, Oddelek za torakalno kirurgijo,

Maribor, Slovenija; 2Univerza v Mariboru, Medicinska fakulteta, Maribor, Slovenija;

SUniverza v Zagrebu, Medicinska fakulteta, Zagreb, Hrvaska

"University Medical Centre Maribor, Division of Surgery, Department of Thoracic Surgery,

Maribor, Slovenia; 2University of Maribor, Faculty of Medicine, Maribor, Slovenia; *University

of Zagreb, Faculty of Medicine, Zagreb, Croatia

Izvlecek

Gastro-ezofagealna  reflu-
ksna bolezen (GERB) je pogosta bole-

zen sodobnega casa, ki nastane zaradi

Namen:

kroni¢nega zatekanja Zelodéne vsebine
v pogiralnik. Vzrok sta neravnovesje
med skodljivimi in varovalnimi dejas-
niki sluznice pogiralnika in motnja v
delovanju spodnjega poziralnikovega
sfinktra  (LES). Prehodna sprostitev
LES, ki se pojavlja pogosteje in tra-
ja dlje kot je fiziolosko normalno, je
glavni vzrok za nastanek GERB-a.
Skodljive ucinke refluksa poslabsata
motena peristaltika poziralnika, ki
ne ymore sproti Cistiti poZiralnika pri
motilitetnih motnjah pogiralnika in
moteno pragnjenje zelodca pri velikih
hiatalnih kilah ali pepticnih ulkusih.
Tipicni simptomi GERB-a so pekoc ob-
éutek ali bolecina za prsnico, vracanje
grenke ali kisle Zelodéne vsebine v gre-
lo, redkeje odinofagija in ekstraezofage-
alni znaki, kot so nekardiogena prsna

bole¢ina, kronicni kaselj in hripavost.

Abstract
Purpose: Gastroesophageal —reflux
disease (GERD) is a common condi-
tion of modern times resulting from
chronic reflux of gastric contents into
the esophagus. The cause underlying
GERD involves an imbalance be-
tween noxious and protective factors
of the esophageal mucosa and a func-
tional disorder of the lower esophageal
(LES). The
release of the LES appearing more

sphincter transitional
frequently and longer than physiologi-
cally normal is the main cause for the
development of GERD. The negative
effects of reflux can increase by dis-
turbed esophageal motility, which is
unable to regularly clear the esophagus
in esophageal motility disorders and
disturbed gastric emptying in large hia-
tal hernias and peptic ulcers. Typical
GERD symptoms include a burning
sensation or pain behind the sternum,
return of bitter or acidic gastric content
into the esophagus, rare odynophagia



Metode: Pregled literature in kliniénih primerov v 10-le-
tnem obdobju na Oddelku za torakalno kirurgijo UKC
Maribor.

Rezultatiz: V clanku predstavljamo 10-letne izkusnje s ki-
rurskim zdravljenjem GERB-a in njegovih zapletov. Zdra-
vljenje refluksnega ezofagitisa in z GERB-om pogojene ast-
me, ni v domeni kirurga. Kirursko zdravljenje je indicirano
pri pasaznih ovirah in v primerih, ko GERB-a ni mogoce
obvladovati 7 medikamentozno terapijo. V desetih letih
(2006 — 2015) smo opravili 928 posegov za odpravljanje
in preprecevanje zapletov GERB-a.

zapleti GERB-q,

med katerimi sta posebej nevarna razvoj Barrettovega po-

Zakljucek: Znani so Stevilni mogni

giralnika kot prekancerogenega stanja sluznice pogiralnika
in razvoj gleznega karcinoma distalnega dela pogiralnika.
Ob zdravljenju osnovne bolexni je potrebna natanéna dia-
gnosti¢na obdelava obolelih, saj je kliniéna slika GERB-a
velikokrat podobna tezavam povezanih z drugo torakalno
patologijo.
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and extraesophageal signs, such as non-cardiac chest pain,
chronic cough, and hoarseness.

Methods: A literature revue and a review of clinical cases
over a 10~year span in the Department for Thoracic Surgery
University Medical Centre Maribor.

Results: The study was also drawn from 10 years of expe-
rience with surgical treatment of GERD and its complica-
tions. The treatment of reflux esophagitis and asthma as a
GERD complication is not the domain of a surgeon. Surgi-
cal treatment is indicated in passage-blocking conditions and
in cases in which GERD cannot be managed with medical
therapy. In the period from 2006-2015 we performed 928
surgeries to remove and prevent GERD complications.
Conclusion: Several possible complications of GERD are
known, among which the development of Barret’s esophagus
as a pre-malignant condition of the esophageal mucosa and
the development of glandular carcinoma of distal esopha-
gus are especially dangerous. Therefore, a precise diagnostic
treatment is necessary when treating the underlying disease
of patients as the clinical picture of GERD often resembles
problems related to other thoracic pathologies.

INTRODUCTION

Gastroesophageal reflux disease (GERD) is a collec-
tion of symptoms resulting from chronic return of
gastric content into the esophagus (heartburn, re-
gurgitation, painful swallowing, chronic cough and
hoarseness). The cause lies in the imbalance between
noxious and protective factors of esophageal mucosa
and a functional disorder of the lower esophageal
sphincter (LES). A transitional release of LES and
lowered basal LES pressure are the main causes un-
derlying the development of GERD. Negative effects
of reflux can increase by disturbed esophageal motil-
ity, which is unable to regularly clear the esophagus
(esophageal motility disorders and scleroderma) and
disturbed gastric emptying (large hiatal hernia, peptic
ulcer, and diabetic gastropathy). The development of
GERD is also conditioned by other factors, such as
obesity, inappropriate nutrition, consumption of cof-

fee, alcohol, specific drugs, and smoking. The disease
is chronic and requires continued treatment. GERD
appears in 7%-10% of adults every day, in 14% once
a week, and in 44% once a month. Diagnostic proce-
dures for GERD include the following: proton pump
inhibitor (PPI) test; endoscopic examinations; con-
trast-enhanced X-ray examinations; 24-hour pH test-
ing; manometry; and esophageal impedance. Qual-
ity of life is strongly affected due to the disease. Late
complications of GERD are particularly unfavorable
as the complications place the patient’s life at risk on
account of a possible malignant alteration of esopha-
geal mucosa.

Possible complications of GERD are reflux esophagi-
tis, asthma, peptic stricture, short esophagus, Barrett
esophagus, and esophageal adenocarcinoma (1).
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Diagnostic procedures

This clinical diversity dictates the use of different

diagnostic endoscopic, imaging, and functional

tests (2):

* Endoscopy is required to describe the presence
of inflammation, stenosis, the position of the
esophagogastric (EG) junction for assessment of
the esophageal length, and size of the hiatal her-
nia (the distance between the EG junction and
hiatal borderlines). An integral part of the oto-
rhinolaryngologic examination is panendoscopy
defining the pharyngolaryngeal status.

e The barium esophagram shows the location,
length, and nature of the strictures, which are
not endoscopically passable. The barium esoph-
agram demonstrates shortening of the esopha-
gus and the presence of a hiatal hernia, as well
as gastric acid reflux.

* Manometry measures the tone of the lower esoph-
ageal sphincter and detects disturbed esophageal
motility; both have important prognostic value.

e 24-hour pH testing for detecting the presence and
extent of reflux, the results of which are quanti-
fied using the DeMeester scoring system. The
score considers the total number of reflux epi-
sodes, percentage of time when the pH value in
the esophagus is <4 in a standing and lying posi-
tion, the duration of the longest reflux episode,
and the number of reflux episodes lasting > 5
min.

e Esophageal impedance is the latest examination
measuring electrical impedance in the esopha-
geal lumen.

Treatment of GERD

Treatment of GERD focuses on the elimination of
reflux and all accompanying complications. The
initial treatment usually focuses on preventing the
reflux, as follows: avoiding fatty foods, coffee, and
chocolate; having meals at least 2 hours before
sleep; limiting or avoiding use of alcohol and cig-
arettes; and reducing the body weight. Persistent

Figure 1: Laparoscopic demonstration of Nissen fundoplication.
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symptoms of esophagitis are treated with antacids
and proton pump inhibitors (PPIs). The standard
dose of a PPI (20 mg a day) for 4-8 weeks elimi-
nates the problems of > 90% of patients with re-
flux esophagitis. Grades C and D reflux esophagitis
require higher doses of a PPI and recovery is rare
[80%] (3). Reflux esophagitis may re-appear in ap-
proximately 80% of patients 30 weeks after discon-
tinuing PPI therapy (1). Relapse is more frequent
in patients with hiatal hernias or weakened clearing
of acid from the esophagus. In fact, these patients
require continuous therapy.

Although PPIs are highly effective drugs in nevtral-
izing gastric acid, they are not effective in patients
with decreased or low basal LES pressure, disturbed
esophageal motility, hiatal hernia, prolonged clear-
ing of the esophagus, and the presence of individ-
ual complications. Gastric acid, pepsin, bile acids,
pancreatic enzymes, and lecithin give rise to acidic
or alkaline gastric and duodenal liquid mixed with
food that continues to be present in the esophagus.
More aggressive treatment approaches, such as sur-
gical intervention, are reasonable.
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hoarseness, chronic pharyngitis, and enamel
damages.

The objective of the surgical procedure is to have at
least 2 cm of distal esophagus inside the abdomen
and a LES pressure at least three times higher than
the pressure inside the abdomen. Two surgical
methods are possible (always laparoscopic), as fol-
lows: Nissen fundoplication (Figure 1); and Toupet
fundoplication, which is a complete or partial 270°
wrap of the esophagus. In patients with a short
esophagus we perform the esophageal lengthening
procedure (Collis gastroplasty) and then anti-reflux
surgery. It has been shown that approximately 90%
of patients experience no problems with GERD 18
months after anti-reflux surgery (4).

Dilatation of the esophageal strictures

Dilatation of the stricture is the method of choice
for relieving the symptoms of dysphagia (5). The
condition resolves when the stricture is extended to
14 mm. A general recommendation for performing
dilation is to choose a dilatator 1 mm wider than
the diameter of the stricture and dilates gradually
to the desired width (Figure 2). Repeated strictures
are common.

Surgical treatment is curative
and mostly more effective long-
term compared to therapy with
medications. The main indica-
tions for surgical treatment are
as follows:

* unsuccessful treatment with
medications;

* irreducible, large axial and
paraesophageal hiatal hernia;

* LES pressure < 10 mm Hg;

* severe esophagitis (C or D
by Los Angeles (LA_ classifi-
cation), bleeding, strictures,
and ulcers;

* Barret’s esophagus; and

* non-typical symptoms, in-

Larges
ol abors
ey D
nsarbed

cluding chronic cough, dif-

ficult breathing, aspirations, (bougies).

Figure 2: Gradual widening of esophageal stricture with rubber dilators
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Table 1: Main complications listed by year and gender and treated in the period from 2006-2015 in the Department of Thoracic

Surgery of the University Medical Centre Maribor

29
29
35
30
35
47
39
48
52
49
393
351
42

Table 2: LA classification system

Grade B

Esophageal resection

Esophageal resections are rarely indicated in pa-
tients with GERD. In patients in whom dilatation
of strictures or ensuring a proper intra-abdominal
esophageal length is not possible, and patients in
whom anti-reflux procedures did not achieve the
desired therapeutic effect are exceptions (1). A
special group is represented by patients who con-
sequently developed glandular carcinoma and re-

trans-hiatal elevation upwards, forming a cervical
or intra-thoracic EG anastomosis (Figure 3).
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STRICTURES & SHORT
ESOPHAGEAL CARCINOMA REFLUX DISEASE ESOPHAGUS

52 2
38 4
50 1
52 2
47 3
51 1
39 4
62 2
61 3
59 4
511 24
195 10
316 14

One (or more) mucosal break no longer than 5 mm that does not extend between the tops of two mucosal folds

One (or more) mucosal break more than 5 mm long that does not extend between the tops of two mucosal folds

One (or more) mucosal break that is continuous between the tops of two or more mucosal folds, but which involve
less than 75% of the circumference

One (or more) mucosal break which involves at least 75% of the esophageal circumference

MATERIALS AND METHODS

Ten-year follow-up on clinical cases at the Depart-
ment of Thoracic Surgery of UMG Maribor

In Slovenia the treatment of esophageal conditions
is within the domain of thoracic surgeons. Treat-
ment of GERD complications account for a sig-
nificant share of this pathology. Surgeries mainly
cover the EG junction. Surgeries are indicated in
passage-blocking conditions (strictures, fibrotic
processes, and short esophagus) and tumors. The
reflux cannot be managed by introducing PPIs or
other therapies. This condition can only be treated
with a surgical anti-reflux procedure.
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Figure 3: Formed gastric tube for trans-hiatal elevation into the right pleural space.

From 2006 to 2015 we performed 928 surgeries to  with a stricture and/or short esophagus syndrome

remove and prevent GERD (Table 1 and Figure 4).  are very rare. Only 24 patients with a female preva-

During this period of time we
treated 393 esophageal carcino-
mas (351 males and 42 females).
To cure these patients, 82 under-
went a resection. Other patients
received palliative treatment by
introducing esophageal stents or
gastrostomas.

In the same period, we surgically
treated 511 patients with severe
reflux diseases (316 females
and 195 males). The number of
these patients did not change
dramatically. In most cases, we
performed laparoscopic Nissen
fundoplications. Esophageal
scarring in the absence of con-
firmed malignant pathology and

400 E Male
3501

3001
250
200+
1501
100+

50

B Female

Esophageal Severereflux  Fibrosis,

carcinoma diseases strictures

Figure 4: Treated GERD complications (divided into main pathology and
gender).
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Figure 5: Grade of esophagitis A-D (endoscopic demonstration of altered

esophageal mucosa).

lence were treated at our institution. Dilatation of
the stricture was the method of choice for relieving
the symptoms of dysphagia

GERD is a common disease. Symptoms of GERD
are chronic and significantly lower the quality of
life. In most patients, the symptoms of GERD can
be eliminated or at least relieved with a special diet
and proper medication. In patients in whom conser-
vative treatment did not achieve the desired thera-
peutic effect and the condition led to GERD com-
plications, the patients were candidates for a more
aggressive approach to treatment and surgical thera-
py. Laparoscopic fundoplication is the gold standard
for the surgical treatment of severe forms of GERD;
esophageal resection remains the surgical method of
choice in cases of glandular esophageal carcinoma.

Good knowledge of the clinical picture is the basis
for all further diagnostic and therapeutic procedures.

ACTA MEDICO-BIOTECHNICA
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Possible GERD complications:
Reflux esophagitis

Reflux esophagitis is a general
term to describe erosions and
sores on the esophageal mucosa
due to exposure to gastric con-
tents (6). Reflux esophagitis is
classified according to the ex-
tent of erosions according to
the so called LA classification
system [Table 2 and Figure 5]
(1). Macroscopic esophagitis
(Grade A) is present in 44% of
patients reporting of chronic
problems with heartburn. Re-
flux esophagitis increases the
prevalence of peptic strictures
to 10-20 and the prevalence
of Barrett’s esophagus to 8%-
20% (7). The key role in the
development has the extended
or weakened clearing of acid
Multi-
layer, non-squamous cell epithelium eventually

from the esophagus.
enables invasion of ions into the deeper layers of
the esophageal wall. Typical endoscopic changes
in early reflux esophagitis include hypertrophy
of the basal zone and extension of papillae. In
advanced stages, numerous intra-epithelial poly-
morphonuclear cells (inflammatory cells) are

found (7).

Asthma as a GERD complication

Regurgitation and/or aspiration of gastric juice
is a potential trigger for severe asthma (8,9). Re-
spiratory symptoms associated with asthma (e.g.,
cough, wheeze, and dyspnea) are increased among
patients with GERD (10,11). There are three po-
tential mechanisms for asthma as a GERD compli-
cation: increased vagal tone; heightened bronchial
reactivity to other stimuli; and micro-aspiration of
refluxed material into the tracheobronchial tree.
Acidification of the distal part of the esophagus re-
sults in vagal stimulation and consequent esopha-
go-tracheo-bronchial reflex which leads to clinical
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Figure 6: Endoscopic demonstration of peptic stenosis (left) and contrastenhanced X-ray image of esophageal steno-
sis (right A-B).

manifestations of respiratory obstruction (12). If
micro-aspiration is present, the response is further
augmented. There is evidence that GERD treat-
ment improves asthma symptoms, but with variable
objective outcome (13-17).

Peptic stricture

A stricture is a narrowing of the esophagus mea-
suring < 13 mm in diameter and causes dyspha-
gia (15). Peptic esophageal stricture results from
chronic esophagitis leading to fibrosis (1). Long-
term exposure of the esophageal mucosa to gastric
acid, pepsin, bile, and pancreatic enzymes causes
inflammation, which is replaced in the repara-
tion phase with fibrotic tissue (4). The process is
gradual and begins with mucosal edema and infil-
tration of inflammatory cells into the lamina pro-
pria. Chronic esophagitis progresses transmurally,
even into peri-esophageal tissues, with subsequent
fibrosis and scarring (Figure 6). Peptic strictures
usually occur at the EG junction and measure 1-4
cm in length; the prevalence of peptic strictures
among non-treated reflux patients is 8%-25% (5).

Short esophagus

The term short esophagus indicates the intra-ab-
dominal length of the esophagus measuring < 2.5
cm (18). The prevalence of short esophagus among
non-treated reflux patients is 1%-5% (1). The pro-
cess is identical to the process of peptic strictures,
whereby the scarring in short esophagus is longi-
tudinal. Short esophagus is often associated with
hiatal hernia. Short esophagus is treated surgically;
a transabdominal Collis gastroplasty is performed.

Barrett’'s esophagus

The Barrett’s esophagus is a condition of altered
distal esophageal mucosa first described by Barrett
in 1950 (19). Barrett’s metaplasia is the result of
chronic esophageal reflux caused by gastroesopha-
geal reflux of gastric acid, bile, and other noxious
substances. In most patients, reflux-induced mu-
cosal damage is repaired by the regeneration of
squamous cell epithelium, and in some for reasons
that are not clear, through columnar metaplasia
(20,21). Barrett’s syndrome is usually diagnosed
during an endoscopic examination in middle-aged

ACTA MEDICO-BIOTECHNICA
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patients with an average age of 55 years who com-
plain of GERD (20). Two criteria need to be met
for diagnosing the Barrett’s syndrome, as follows:
the endoscopist is required to record the presence
of cylindrical epithelium in the distal esophagus;
and the histologic findings of samples obtained
from the biopsy of the cylindrical epithelium needs
to indicate intestinal metaplasia. Individual stud-
ies show that the presence of gastric cardiac epithe-
lium in the esophagus is a pre-disposition for the
development of esophageal carcinoma (30 times
higher than the healthy population). This type of
change is classified under Barrett’s esophagus (19).

The basic principle of treatment is the elimination
of gastroesophageal reflux. Regular endoscopic ex-
aminations are important in patients with GERD
for identifying Barrett’s esophagus (2,20). Opin-
ions regarding esophageal resection are divided
and a less aggressive endoscopic mucosal reception
is performed more and more frequently (19,22).

Esophageal adenocarcinoma

The incidence of squamous cell esophageal carcino-
ma has decreased in recent years, but the incidence
of adenocarcinoma is increasing (23). Esophageal
adenocarcinoma develops in the region of Barrett’s
metaplasia (24). Carcinogenesis in metaplastic cells
begins with a genetic change; proto-oncogenes are
activated and/or tumor suppressor genes are dis-

abled (25,26). The incidence of esophageal adeno-
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carcinoma is 4.87 per 100,000 white males and
0.68 in 100,000 in white females (27). Unlike squa-
mous cell esophageal carcinoma, which is most of-
ten located in the middle one-third of the esopha-
gus, esophageal carcinoma is most often located in
the distal one-third of the esophagus. Metastases to
neighboring and regional lymph nodes appear early
(28). Locally advanced esophageal adenocarcinoma
is clinically manifested as an esophageal obstruc-
tion. Locally advanced esophageal adenocarcinoma
causes advanced dysphagia for solid food and is
also often accompanied by weight loss. An accurate
diagnosis is followed by a multidisciplinary treat-
ment. The disease has a poor diagnosis [5-year sur-

vival, 8%-12%] (26).

CONCLUSION

The number of patients with GERD complications
is on the rise. Based on our experience, surgery
can significantly improve the course of the disease
and the quality of life in select cases. Several pos-
sible complications of GERD are known, among
which the development of Barrett’s esophagus is a
pre-malignant condition of esophageal mucosa and
the development of glandular carcinoma of distal
esophagus is especially dangerous. Therefore, a pre-
cise diagnostic treatment is necessary when treat-
ing the underlying disease of patients as the clinical
picture of GERD often resembles problems related
to other thoracic pathology.
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