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Introduction: Esophageal perforation (EP) is considered a potentially fatal condition. The main causes are
iatrogenic, spontaneous, foreign body (FB) ingestion, traumatic, and malignant. Treatment of choice is conventional
due to different modalities available conservative treatment, surgical repair, and endoscopic treatment. While
surgical repair has traditionally been the recommended treatment for EP, endoscopic treatment is becoming on
the rise.

Aim of work: To provide cumulative data about the efficacy and safety of endoscopic treatment versus surgical
repair of EP.

Patients and methods: This systematic review with meta-analysis was conducted at the Upper GIT Surgery
Department, Faculty of medicine, Ain Shams University. This is a systematic review of literatures published in the
recent ten years and prepared carefully to follow the Cochrane Handbook for Systematic Reviews of Interventions.

Results: Ten studies met the inclusion criteria with a total of 1452 patients (707 men, 728 women; mean age
66.5 years). The most common etiology was spontaneous (36.8%), followed by iatrogenic cause (21%), and the
most common location was middle part (47%). Endoscopic treatment and surgical repair were done in 871, 581
patients respectively. The overall mean age was 66.5 years. There was a statistically significant higher complication
(P=0.015) and longer length of hospital stay (P=0.008) in the surgical repair. Regarding mortality rate and failure
of treatment, there was statistically insignificant difference among two groups (P=0.042) and (P=0.45).

Conclusion: Surgical repair of EP was associated with more complications and longer hospital stay than the
endoscopic treatment. Neither is superior, in lowering the mortality rate and treatment failure.
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Introduction resection, and diversion techniques. The selection
of the surgical approach based on the location of

EP is considered a potentially fatal disease, with the perforation.’

a mortality rate ranging from 10% to 40%. Delay

in diagnosis due to nonspecific symptoms, and Endoscopic treatment includes through-the-scope
hence delayed initiation of treatment, as well as the clips (TTSCs), over-the-scope clips (OTSCs), stents,
absence of clear management guidelines, contribute suturing, and endoscopic vacuum suction therapy.®

to the rising mortality rate which is already high.! . . .
We aimed to spot the light on EP comparing between

The etiologies of EP include iatrogenic, spontaneous, the surgical and endoscopic line of treatment
foreign bodies and trauma. These different etiologies regarding safety and efficacy.
make treatment difficult and challenging. Treatment

of EP varies from aggressive surgical therapy to Patients and methods

conservative management, according to the signs This systematic review with meta-analysis was

and symptoms at first presentation.” conducted at the Upper GIT Surgery Department,

The treatment is based on a number of factors, such Faculty of medicine, Ain Shams University.

as the cause, time of diagnosis, perforation site, Search Strategy

level of abdominal and mediastinal contamination,

comorbidities of the patient, and functional state. An initial search for English literature was carried out

Management choice is based largely on the using the PubMed, Cochrane library Ovid, Scopus

experience and available resources of the clinical & Google scholar using the following keywords:

team.? Endoscopic, surgical repair, EP, and Boerhaave's
. ) ) syndrome. This review was done using the standard

Historically, aggressive surgical treatment was methodology outlined in the Cochrane Handbook

the main treatment for EP; however, with recent for Systematic Reviews of Interventions, version

advancements in endoscopic techniques, the 6.2, 2021.7

incidence of EP is fast growing with a change in

etiologies.* Inclusion criteria

Surgical management includes drainage alone, Studies that included adult patients were diagnosed

primary closure, T-tube placement, esophageal with EP and were managed either by endoscopic
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treatment or surgical repair in the last ten years.
Exclusion criteria

The exclusion criteria were as follows: Studies
written in non-English languages, cadaver studies,
animal studies, conference abstracts, and any short
articles with incomplete data.

Data extraction

Data were fed to the computer and analyzed
from the included studies using Review Manager
(RevMan version 5.4.1, The Nordic Cochrane
Center, the Cochrane Collaboration, Copenhagen,
Denmark, 2021).

Study outcomes

Length of hospital stay, mortality rate, complication
rate, and treatment failure.

Statistical analysis

A formal meta-analysis was conducted for all

(n=3154)

Records identified through
database searching

'

outcomes if the data were sufficient. Pooled
dichotomous data were expressed as risk ratios
(RR) with 95% confidence intervals (95% CI), while
pooled continuous effect measures were expressed
as the mean difference (MD) with 95% CI. We
explored and quantified between-study statistical
heterogeneity using the I2 test. By default, we
used the fixed-effect model in all analyses. If
heterogeneity was statistically significant (p<0.05)
or I2 was > 50%, we used the Der Simonian and
Laird random-effects model instead.®

Results

A total of 3154 studies were identified through the
main electronic databases. Of these, 135 studies
were assessed for eligibility, and after excluding
125 studies, potential articles were selected for
further screening. Among this total, ten studies
(Nine retrospective studies,*!” and one prospective
study.’®) met all the inclusion criteria and were
included (Fig. 1). Characteristics of patients.

(n = 1688)

Records after duplicates removed

'

(n = 1356)

Records screened

'

Records excluded
> (n=1221)

Full-text articles Full-text articles
assessed for eligibility —p| excluded, with reasons
(n=135) (n=125)

'

Studies included in
qualitative synthesis
(n=10)

'

Studies included
in quantitative synthesis
(meta-analysis)
(n=10)

Fig 1: Flow chart showing the selection of studies in this pooled analysis.
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Total number of 1452 patients were included with
mean age 66.5 years and male\female ratio was
707\ 728.

Etiology and site of perforation

Regarding the etiology of perforation, the most
common cause of EP was spontaneous perforation
(63.8%), also known as Boerhaave syndrome,
followed by iatrogenic causes (21%), malignancy
(9.3%), FB ingestion (5.5%), and others (0.4%).
The most common location was the middle third
(47%), followed by the distal third (35.8%), the
gastroesophageal junction (GEJ) (11.2%), and the
proximal third (6%).

Type of treatment

Endoscopic treatment was done in 871 cases and
surgical repair in 581 cases (Table 1).

Table 1: Type of treatment

Outcomes

The mean duration of hospital stay was significantly
longer in the surgical group compared to the
endoscopic group (21.29 days vs 13.67 days;
P=0.008) (Table 2). Five studies assessed the
difference between the two groups regarding events
of complications (135 in the endoscopic group vs
315 in the surgical group). There was a statistically
significant higher rate in the surgical group (P=0.03)
(Table 3).

Six studies were conducted to assess the failure
of treatment (29 cases in the endoscopic group vs
28 cases in the surgical group), with insignificant
differences between the two groups (P=0.54), as
illustrated in (Table 4). The mean mortality rate
was 34.2% in the endoscopic group vs 19.3% in
the surgical group, with insignificant differences
between the two groups (P=0.42) (Table 5).

Treatment
Author
Surgery Endoscopy
Axtell et al., 2021 109 33
Dickinson et al., 2016 8 8
Freeman et al., 2015 30 30
Jiang et al., 2012 7 35
Lindenmann et al., 2013 66 37
Markar et al., 2015 299 600
Schweigert et al., 2013 23 13
Sgreide et al., 2012 21 26
Zhang et al., 2021 7 20
Zimmermann et al., 2017 40 40
Endoscopy Surgery Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Axell etal,, 2022 166 56 33 168 57 109 144% -0.20[-2.39, 1.99) -

Dickinson etal., 2016 9 68 8 265 06 8 137% -17.60[22.23,-12.77] —

Freemanetal 2015 6 3 30 " 7 30 143% -500[7.73,-2.27] ——

Jiang etal,, 2012 15 26 35 14 09 7 146% 1.00[-0.09, 2.09] ul

Sereide etal., 2012 15 37 26 27 68 21 142% -12.00[15.24,-8.76] —

Zhang etal,, 2021 28 14 20 35 23 7 145% -7.00[-8.81,-5.19] -

Zimmermann etal., 2017 14 65 40 389 51 40 14.3% -24.90[27.46,-22.34) —

Total {95% CI) 192 222 100.0% -9.28 [-16.11,-2.45)] ~eaifi-—

Heterogeneity: Tau?= 82.92; Chi*= 413.51, df= 6 (P < 0.00001); F=99% 20 - 110 ) 110 2:0

Testfor overall effect Z= 2.66 (P = 0.008)

Favours endoscopy Favours surgery

Table 2: Meta-analysis for hospitalization length\day.
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Endoscopy Surgery Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Adell etal, 2022 4 33 126 108 Not estimable

Dickinson etal,, 2016 1 8 1 8 28% 1.00(0.0519.36)

Freeman et al, 2015 17 30 23 30 324% 040[0.13,1.21) —_—

Jiang etal., 2012 0 35 0 7 Not estimable

Lindenmann et al., 2013 1" 37 9 66 Not estimable

Schweigertet al,, 2013 15 13 20 23 Not estimable

Soreide etal, 2012 N 26 14 21 97% 210(0.55,7.96) -
Zhang etal., 2021 32 2 7 82%  0.44[0.06,3.42

Zimmermann etal, 2017 2340 34 40 469%  0.24(0.08,0.70) —i—

Total (95% CI) 242 311 100.0%  0.51(0.28,0.92) S

Total events 135 315

Heterogeneily. Chi*= 6.68, df=4 (P=0.15), F= 40% oot 01 ; 10 100

Test for overall effect: Z=2.23 (P = 0.03) Favours endoscopy Favours surgery

Table 3: Meta-analysis for complication.

Endoscopy Surgery Odds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Axdell et al, 2022 10 33 11 109 228% 3.87[1.47,10.21] —
Dickinson etal,, 2016 2 8 2 8 139% 1.00[0.10, 9.61]
Freemanetal 2015 1 30 4 30 14.0% 0.22(0.02,2.14) =
Jiang etal,, 2012 0 35 0 7 Not estimable
Schweiger et al., 2013 " 13 6 23 171% 1558265, 91.57] e
Zhang etal., 2021 2 20 2 7 14.3% 0.28 (0.03, 2.50] *
Zimmermann etal,, 2017 3 40 3 40 17.8% 1.00(0.19,5.29)] I E—
Total (95% Cl) 179 224 100.0% 1.47[0.43,5.01] gl
Total events 29 28 . . ' ;
Heterogeneity. Tau*=1.48; Chi*=14.70, df=5 (P=0.01); F= 66% 'UJJ1 0:1 1-0 100‘

Testfor overall effect Z=0.61 (P=0.54) Favour Endoscopy Favour Surgery

Table 4: Meta-analysis for failure of treatment.

Endoscopy Surgery Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Atell et al. 2022 1 33 14 109 16.8% 3.38[1.36, 8.48] —
Dickinson et al., 2016 2 8 0 8 36% 6.54 [0.27,160.97] *
Freeman et al, 2015 1 30 2 30 55% 0.4810.04,563)
Jiang etal,, 2012 0 35 0 7 Not estimable
Lindenmann et al. 2013 2 37 11 66 10.3% 0.2910.08, 1.37] .
Markar etal., 2015 253 600 70 299 238% 2.391[1.74,3.26) =
Schweigert etal, 2013 3 13 2 23 78% 3.151(0.45, 21.95) -
Sgreide etal, 2012 6 26 5 21 121% 0.96 [0.25,3.73) —
Zhang etal., 2021 1 20 1 7 42% 0.32(0.02, 5.89)
Zimmermann etal., 2017 g 40 13 40 159% 0.60[0.22,1.63 —
Total (95% Cl) 842 610 100.0% 1.31[0.68, 2.51] B
Total events 288 118
Heterogeneity: Tau®= 0.44; Chi*=18.73, df= 8 (P = 0.02); F= 57% I[I o1 051 150 1005

Testfor overall effect 2= 0.80 (P = 0.42) Favours endoscopy Favours surgery

Table 5: Meta-analysis for mortality.
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Discussion mortality rate of 10.01%, compared to 6.49% for

. ) , . conservative treatments.
EP is a highly fatal and morbid condition and

remains an important therapeutic challenge with a However, Swei et al.?® reported successful
variety of treatment modalities, including surgical, management of endoscopic therapy. Endoscopic
endoscopic, and medical therapies.® interventions (n=14; 61%), surgical repair (n=3;

13%), and conservative management (n=6; 26%).
Twenty-four patients (87%) were discharged from
the hospital, one patient (4.3%) pursued hospital
care, and one patient (4.3%) died.

Endoscopic therapy for esophageal leaks and
perforations includes TTSCs and OTSCs, endoscopic
suturing, endoscopic stenting, or a combination of
these.?®

) ] ) o Regarding complications in our study, the total
Operative exposure provides a clear visualization events in the endoscopic group vs the surgical
of the perforation, allowing an assessment of group were (135 vs 315; P=0.03). Fattahi Masoom

surrounding tissue damage as well as permitting et al.2 reported no significant relationship between
definitive repair of the defect, tissue debridement, complications on follow-up and time of presentation,

and wide local drainage of contaminated spaces. cause of perforation, or type of treatment.
This is particularly true if done during the first 24 !

hours from the injury.3 Conclusion

A total number of 1452 cases were included with a Management by surgical repair of EP was associated
mean age of 66.5 years, and the male\female was with more complications and longer hospital stay
707\728, indicating a slightly higher prevalence in than the endoscopic treatment. Both are not
females. superior to each other regarding reduction of

) ) treatment failure and mortality rate.
The most common cause in this study was

spontaneous perforation (63.8%) followed by References
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