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ABSTRACT
BACKGROUND: Esophageal perforation (EP) is a lethal surgical emergency that needs to be diagnosed and treated immediately.
Diagnosis and treatment options for EP are limited due to its lower incidence. There are scoring systems proposed for this purpose;
however, they cannot be applied to every patient. The recent trend in the treatment of EP is toward the non-operative approach over the
surgical treatment methods. The purpose of the present study was to evaluate our treatment methods and outcomes in patients with EP.
METHODS: Thirteen patients with EP treated in our clinic between 2013 and 2017 were retrospectively reviewed. The Pittsburgh
Perforation Severity Score (PSS), systemic condition status, and Clavien–Dindo Classification (CDC) score were assessed, and treatment
methods were reviewed. Their effects on morbidity and mortality were examined using Fisher’s exact test and biserial correlation test.
RESULTS: A total of 13 patients (six males and seven females; median age 64 years) were included in the study. Ten patients were
managed non-operative, and three were treated surgically. Of the 10 patients, two had additional surgery after non-operative management. The PSS, systemic condition status, CDC score, duration of stay in the hospital, time to diagnosis, presence of hypotension, and
being in shock were strongly correlated with mortality (p<0.05). The PSS, CDC score, and stay in the intensive care unit were strongly
correlated with morbidity (p<0.05). The comparison between the non-operative and operative groups did not yield a statistically
significant difference in mortality and morbidity.
CONCLUSION: Even if the scoring systems help to understand the severity of the condition, they are inadequate to determine the
treatment option. Early diagnosis and treatment are the most important steps in management. Operative and non-operative treatment
options are not superior to each other, but their complementary use will be more beneficial for the patients.
Keywords: Esophageal perforation; Pittsburgh Perforation Severity Scoring system; systemic condition scoring system.

INTRODUCTION
Esophageal perforation (EP) is a rare condition, and the management of this emergency situation is still controversial.
Despite advances in technology and surgical techniques, EP
continues to be a life-threatening condition. The mortality
and morbidity rates were reported up to 40%.[1,2] The most
common cause of death in patients with EP is sepsis, which
leads to multiorgan failure.[3] The esophagus has no serosal
surface; thus, thoracic perforations could cause dissemination of the surrounding tissues and lead to mediastinitis. EP

has a wide etiological spectrum and is classified into three
groups as spontaneous, traumatic, and iatrogenic perforation.
Spontaneous perforation was reported to be more common
in previous studies. However, recent studies reported that iatrogenic perforations are up to 60% of all perforations due to
the widespread use of endoscopic procedures. Regardless of
its etiology, EP is an emergency.[4,5] A variety of clinical symptoms on presentation and follow-up might delay diagnosis, especially in asymptomatic patients. The mortality rate doubles
if EP is not diagnosed in the first 24 h. Thus, early diagnosis is
crucial in the treatment. Once EP is diagnosed, hemodynamic
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monitoring and support and antibiotic therapy should be initiated. Extraluminal contamination should be controlled, and
luminal integrity might be restored in selected cases. There
are no widely accepted treatment algorithms and scoring
systems that might influence the outcome of patients with
EP.[6] Previously, an aggressive surgical approach was advocated. However, recent literature also supports conservative
treatment for selected cases. Therefore, a multidisciplinary
approach is important in this manner.[7–9]
The purpose of the present study was to present a 4-year
single-center experience in the management of EP.

MATERIALS AND METHODS
Study Ethics
The ethics review board of the University of Health Sciences,
Istanbul Training and Research Hospital approved the study
(no.: 01.12.2017/1131).

Study Design
Patients with EP who were diagnosed and treated at our institution between 2013 and 2017 were retrospectively reviewed. Exclusion criteria were the following: (1) anastomotic
leak after upper gastrointestinal (UGI) surgical procedures
and (2) esophageal injuries that were diagnosed and treated
intraoperatively. Selected patients were diagnosed with chest
X-ray, UGI, and thoracic computed tomography (CT) with
or without oral contrast and UGI endoscopy. Perforation
was classified as etiology (spontaneous, traumatic, and iatrogenic), the location of perforation (cervical, thoracic,
and abdominal), perforation size, and presence of additional
esophageal pathology or cancer. Time to diagnosis, vital signs,
and laboratory parameters at presentation were recorded.
Systemic conditions were classified according to the World
Health Organization definition criteria as shock, systemic inflammatory response syndrome (SIRS), and non-SIRS.
The Pittsburgh Perforation Severity Scores (PSSs) of all patients were calculated according to the study by Abbas et
al. Patients were rated as follows: 1 point for age >75 years,
tachycardia (>100 bpm), leukocytosis (>10,000 WBC/mL),
and pleural effusion (on chest X-ray, CT, or barium swallow);
2 points for fever (>38.5 °C), uncontained leak (on barium
swallow or CT), respiratory compromise (respiratory rate
>30, increasing oxygen requirement, or need for mechanical
ventilation), and time to diagnosis >24 h; and three points for
presence of cancer and hypotension. With reference to that,
patients were divided into three groups as low PSS (≤2), intermediate PSS (3–5), and high PSS (>5). The initial treatment
was categorized as operative or non-operative management
that included conservative observation, endoscopic stenting,
and surgical drainage. Re-interventions following non-operative treatment, reoperation or endoscopic stenting after the
initial treatment, necessary treatments in the intensive care
40

unit (ICU), duration of stay in the ICU and hospital, mortality,
and morbidity were recorded for all patients.

Statistical Analysis
Statistical data were analyzed using the SPSS version 20 software (SPSS Inc., Chicago, IL, USA). Continuous variables are
presented as mean±standard deviation and median. Categorical variables are expressed as numbers. The Shapiro–
Wilk test was used for testing the normality of continuous
variables. Statistical comparison between the non-operative
and surgical groups was made using non-parametric (Fisher’s
exact test or chi-square test) or parametric tests (independent t-test) considering the distribution pattern of the data.
Although at the time of conceptualization of the study, it was
planned to use regression analysis for assessing the association of risk factors with management strategies, this did not
prove possible because the number of patients in our study
was very small (n=13). Hence, simple correlation tests were
used for the association of mortality and morbidity with
pertinent variables. The correlation tests used were pointbiserial correlation test for dichotomous and continuous
variables, rank-biserial correlation test for dichotomous and
ordinal variables, and Fischer’s exact test for both dichotomous variables. For all statistical tests, a two-tailed p-value of
<0.05 was considered significant.

RESULTS
Thirteen patients with EP were admitted to our hospital.
Ten patients were managed non-operatively. Two out of 10
patients in the conservative treatment group went for surgical intervention in the follow-up. Surgical treatment was the
initial approach for three patients. Among 13 patients, three
were lost in the non-operative treatment group.
Detailed demographics and their pertinent clinical data are
presented in Table 1. Comparison of patient demographics
and clinical data are presented in Table 2. Comparison between the non-operative and operative groups yielded no
statistically significant result.
The PSS and Clavien–Dindo Classification (CDC) score
were strongly correlated with morbidity, with high PSS and
CDC more associated with morbidity, rpb=0.61, p=0.026 and
rpb=0.59, p=0.032, respectively. Duration of stay in the hospital, PSS score, and CDC score were strongly correlated with
mortality, with longer duration of stay and higher PSS and
CDC associated with mortality, rpb=0.56, p=0.043; rpb=0.58,
p=0.034; and rpb=0.77, p=0.002, respectively. Time to diagnosis was strongly correlated with mortality, with the longer
time associated with the presence of mortality, rpb=0.741,
p=0.004. Presence of hypotension was associated with the
presence of mortality, p=0.014. Duration of stay in the ICU
was associated with the presence of morbidity, p=0.014. Systemic condition status was associated with mortality, with
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A&G: Age and gender; F: Female; M: Male; ICU: Intensive care unit; PSS: Pittsburgh Severity Score; SCS: Systemic Condition Score; C: Cervikal; T: Thoracic; A: Abdominal; SIRS: Systemic inflammatory response syndrome.
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Table 2.

Comparison of patient demographics and clinical data

Groups

Age (years; mean±SD/median)
Gender (count; male/female)
Etiology (count; spontaneous/Iatrogenic/traumatic)

Overall
(n=13)

Non-operative
(n=10)

Operative
(n=3)

p

60.5±20.4/64

60.2±22.9/62

61.6±12.1/66

.919

6/7

4/6

2/1

.437

5/7/1

3/6/1

2/1/0

.494

5/6/2

4/5/1

1/1/1

.612

22.3±25.4/12

24.1±28.6/16

16.6±11.5/10

.937

Perforation site in the esophagus
(count; cervical/thoracic/abdominal)
Perforation size (millimeters; mean±SD/median)
Presence of additional esophageal pathology
(count; present/absent)

8/5

5/5

3/0

.196

Presence of esophageal cancer (count; present/absent)

2/11

1/9

1/2

.423

5/4/2/2

3/3/2/2

2/1/0/0

.569

10/3

7/3

3/0

.420

Time to diagnosis (h; <3 h/3-24 h/24-72 h/>72 h)
Body temperature (count; <38.5 ºC/>38.5 ºC)
Heart beat per minute (count; <100 bpm/>100 bpm)

7/6

6/4

1/2

.437

Hypotension (count; present/absent)

4/9

4/6

0/3

.294

Respiratory compromise (count; present/absent)
White blood cells (count; mean±SD/median)

7/6

5/5

2/1

.563

17100±9200/13500

19400±9090/15250

9300±4464/11200

.077

Hematocrit (count; mean±SD/median)

33.8±3.3/33200

34.1±3.4/33.4

33.1±3.6/32.1

.685

C-reactive protein (count; mean±SD/median)

45.7+113.2/10.9

57.5±128.1/13.2

6.6±5.2/8.7

.076

Pleural effusion (count; present/absent)

9/4

7/3

2/1

.706

Uncontained leak (count; present/absent)

9/4

7/3

2/1

.706

2/11

2/8

0/3

.577

8/1/4

7/1/2

1/0/2

.296

Surgery following non-operative management
(count; present/absent)
Intervention after the initial management strategy
(count; absent/re-operation/endoscopic stenting)
Stay in the ICU (count; yes/no)
Duration of ICU stay (days; mean±SD/median)

9/4

7/3

2/1

.706

2.4±2.7/2

2.8±3/2

1.3±1.1/2

.573

Duration of hospital stay (days; mean±SD/median)

20.6±20.7/18

19.5±22.4/14

24.6±17.1/22

.573

Duration of feeding (days; mean±SD/median)

12.1±14.7/10

12.7±16.8/8.5

10.3±4.5/10

.811

7±3.7/7

7.5±3.5/7

5.6±5.1/7

.487

Pittsburgh Perforation Severity Scoring system
(count; mean±SD/median)
Systemic condition in presentation (count; shock/SIRS/non-SIRS)
Clavien-Dindo classification (count; mean±SD/median)

4/3/6

4/1/5

0/2/1

.103

3.3±1.2/3

3.6±1.2/4

2.3±0.5/2

.160

Morbidity (count; present/absent)

10/3

8/2

2/1

.580

Mortality (count; present/absent)

3/10

3/7

0/3

.420

ICU: Intensive care unit; SIRS: Systemic inflammatory response syndrome; SD: Standard deviation.

being in shock (compared with SIRS and non-SIRS) correlated
with mortality, p=0.012.

DISCUSSION
EP is a rare condition seen in 3.1 per 1,000,000 people per
year.[10] The incidence of injury during diagnostic endoscopy
ranged from 0.006% to 2% and increased up to 7% when therapeutic esophageal procedures are included.[11–13] The rate of
iatrogenic injury is increased with endoscopic examinations,
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placement of tubes, stent application, submucosal dissection,
and endomucosal resection and up to 60% in the most recent
series.[1] Furthermore, there is substantial heterogeneity in
the etiologies of perforation including Boerhaave syndrome,
tumor perforation, thoracic trauma, swallowing foreign bodies, and acid or caustic substances.[14–16] In our study, the rate
of iatrogenic perforation was 53.8% and spontaneous perforation was 38.5%. Although similar results are obtained in the
literature, the iatrogenic perforation rate will be even higher
when the injuries that occur during surgery are also included.
Ulus Travma Acil Cerrahi Derg, January 2019, Vol. 25, No.1
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Diagnostic Tools
The most common presenting symptoms of EP are thoracic
pain (58%), dyspnea (30%), dysphagia (24%), vomiting and
nausea (21%), coughing (9%), and hypovolemic shock (11%).
[1]
Malignancy is the most frequently identified underlying
pathology. CT is the most commonly used diagnostic tool in
all perforation etiologies. Thoracic CT is the gold standard
for the identification of EP and associated comorbidities.
In addition, some EPs can be diagnosed during endoscopy.
[5]
If a perforation is noticed during the procedure, the first
step is to close the air insufflation and switch to carbon dioxide (CO2). CO2 is rapidly resorbed and has been shown to
reduce post-procedural mediastinal emphysema. The second
step is to prevent the spread of pathogens by lowering the
high intraluminal pressures due to gas insufflation. Even if diagnosed by endoscopic procedures, thoracic CT should still
be performed for the diagnosis of mediastinitis, mediastinal
emphysema, and early-stage collections.[17–19] WBC and CRP
values may not be helpful in assessing the severity of the disease at an early-stage. Okumura et al. reported that WBC
count ≤4000/μL indicates a very serious spontaneous perforation. Rather, in our mortal group, all three patients were
in shock, and their WBC counts were 22,300/μL, 34,900/μL,
and 10,700/μL respectively.

Scoring Systems
Owing to the low incidence of EP, physicians have limited experience in diagnosis and treatment. The diagnosis could be
easily overlooked and delayed. It has high mortality rates ranging from 4% to 40%.[5,6] In our study, we also found a mortality
rate of 23%. Various scoring and classification systems were
proposed to reduce the mortality rate. Okumura et al. classified EP into three groups: shock, SIRS, and non-SIRS. Abbas
et al.[20] defined the severity scoring system, and Schweigert
et al. conducted a multicenter study using this scoring system.
When this scoring system was applied to our patients, it was
found that a high PS score was more associated with morbidity and mortality, and that the low-risk group had significantly
better results in terms of morbidity, mortality, and duration of
hospital stay. When the parameters forming the PS score were
assessed separately, only time to diagnosis and hypotension
were strongly associated with mortality.
Although these scoring systems alert us to the severity of
the illness, it is inadequate to explain most clinical cases. One
of the most important problems in our study was that many
patients are collected in the same group. In our study, 10
(76.9%) patients were in the high PS score group. When a
treatment algorithm is created using this score, the treatment is not selective. The same treatment applied to many
patients does not yield sufficient results. On the other hand,
when we classify patients according to the systemic condition
scoring system, it appears that the groups are more homogeneous. Owing to this result, we think that the systemic
Ulus Travma Acil Cerrahi Derg, January 2019, Vol. 25, No.1

condition scoring system of Okumura et al. may be more
effective to define a treatment algorithm. Their scoring system reflects the situation of the patients better, whereas we
think that the PS score requires new subgroups or different
scoring parameters.
Schweigert et al. recommend that the perforation site should
be included in the score because cervical perforation is associated with significantly lower mortality than thoracic or
abdominal rupture. On the contrary, in our study, two out of
three patients who died had cervical EPs.

Treatment Options
The treatment management of EP was evaluated into two
main groups: surgical and non-surgical. Non-surgical management includes (1) observation with or without nasogastric
tube placement, (2) nil per os status, (3) parenteral nutrition,
(4) antibiotherapy, and (5) non-surgical drainage procedures.
[5]
Non-operative techniques have become more popular recently because of the widespread use of endoscopic procedures, such as temporary stenting and clip application.[21–24]
In addition, endoscopic vacuum-assisted closure has been
reported as a new minimal invasive solution for mediastinal
collection and mediastinal abscess that necessitates surgical
treatment.[25]
Surgical management generally includes primary surgical repair, surgical drainage, and esophageal resection procedures.
Direct closure with sutures is recommended only in patients
with fresh perforations. Direct closure of the perforation site
with single sutures following limited debridement is the therapeutic routine based on an infection or delayed treatment.
Primary resection is indicated only in patients with larger
esophageal destruction and the last possible option in ultima
ratio because of its higher mortality and morbidity rates in the
presence of mediastinitis.[26–30] Some surgeons have adopted
an additional reinforcement, such as pericardial and pleural
flabplasties and fundoplication in patients who undergo surgical revision of a prior endoscopic or surgical treatment.[31]
In our study, we had two patients who underwent surgery
following non-operative management. The first patient was
treated with debridement and primary repair that leaked
from the repair site lately. The patient was brought back to
the operating room and a covered stent was applied. The
second patient was treated with debridement and primary
repair and covered with gastric fundus that healed without
any problem. According to our experience, additional reinforcement of the repair site following repair should be considered for revision cases.
Considering the results above, EP treatment is still controversial. Recent data in the literature support both surgical and
non-surgical treatment methods. Moreover, a recent study
showed that endoscopic interventions can be successful even
in patients with sepsis with mediastinitis.[31] The treatment
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method might be chosen based on etiology, size or location
of perforation, complications related to the mediastinum, or
systemic condition of each patient.[3,6,11,24] However, surgical
and non-surgical strategies have no superiority to each other,
as seen both in the literature and our study. We think that
the variable outcomes in the literature depend on patient
selection. The results of the patients with a good systemic
status are better.
The main group, which is controversial in EP treatment, is
septic, low systemic condition, high-risk patients. Schweigert
et al. reported that 40% of the patients in the non-operative
group subsequently require surgical intervention. This rate
is 20% in our series. Yet, when mortal patients are excluded
from the study, this rate increases to 28.5%. Furthermore,
40% (4/10) of our surviving patients underwent esophageal
stenting due to esophageal fistula and leak of esophageal repair during follow-up.
In conclusion, EP is a life-threatening emergency condition.
Early diagnosis and treatment are the most important steps
in its management. Although the scoring systems may help
us determine the severity of the disease, they may not be
adequate for choosing the treatment alternatives. However,
the groups can be divided more homogeneously using the
systemic condition scoring system. Thus, a more effective
treatment algorithm could be generated. Treatment methods
are not absolute choices, but should be complementary to
each other. A close, careful follow-up is more important than
the management preference.
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Özofagus perforasyonları yönetiminde tek merkez 4 yıllık deneyimimiz
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AMAÇ: Özofagus perforasyonu (ÖP), hızlı tanı ve tedavi gerektiren, yaşamı tehdit eden acil cerrahi bir durumdur. Nadir görülmesi tanı ve tedavi
seçeneklerini sınırlamaktadır. Bu amaçla bazı skorlama sistemleri önerilse de tüm hastalarda uygulanamamaktadır. Son yıllarda ÖP tedavisinde nonoperatif seçenekler operatif yöntemlere göre daha ön plana çıkmaktadır. Bu çalışmanın amacı ÖP olan hastalarına uygulanan tedavi yöntemlerini ve
bunların sonuçlarını değerlendirmektir.
GEREÇ VE YÖNTEM: Kliniğimizde 2013 ve 2017 yılları arasında ÖP nedeniyle tedavi gören 13 hasta geriye dönük olarak değerlendirildi. Pitsburg
şiddet skorlaması (PŞS), Sistemik kondisyon sınıflaması (SKS), Clavien-Dindo sınıflaması (KDS) tanımlandı ve tedavi yöntemleri incelendi. Bu parametrelerin morbidite ve mortaliteyle olan ilişkileri Fisher tam olasılık testi ve çift serili korelasyon testi ile değerlendirildi.
BULGULAR: Çalışmaya toplamda 13 hasta (6 erkek, 7 kadın; ortanca yaş 64 yıl) dahil edildi. On hastada non-operatif tedavi seçenekleri uygulanırken, üç hastaya cerrahi prosedürler uygulandı. Non-operatif tedavi seçenekleri uygulanan 10 hastadan ikisine sonrasında ek cerrahi prosedür
uygulandı. Pitsburg şiddet skorlaması, SKS, KDS skoru, hastanede kalış süresi, tanıya kadar geçen süre, hipotansiyon varlığı ve şok mortalite ile koreleydi (p<0.05). Pitsburg şiddet skorlaması, KDS skoru ve yoğun bakım ünitesinde kalım morbidite ile güçlü korelasyon göstermekteydi (p<0.05).
Non-operatif ve operatif grup arasında mortalite ve morbidite açısından anlamlı fark izlenmedi.
TARTIŞMA: Skorlama sistemleri hastalığın şiddetini belirlemede yardımcı olsa da tedavi seçeneklerini belirlemede yetersiz kalmaktadır. Erken tanı ve
tedavi hastalığın yönetiminde en önemli unsurdur. Operatif ve non-operatif prosedürlerin birbirine üstünlüğü yoktur. Fakat bu yöntemleri birbirlerinin tamamlayıcısı olarak kullanmak hastalar açısından daha faydalı olacaktır.
Anahtar sözcükler: Özofagus Perforasyonu; Pittsburgh şiddet skorlama sistemi; Sistemik kondisyon skorlama sistemi.
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