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Introduction

Since Boerhaave first described esophageal perforation
in 1724, it has remained a challenge for thoracic sur-
geons. Different opinions exist about the optimal man-
agement of esophageal perforation,1,2 particularly for
patients diagnosed longer than 24h after the event with-
out concomitant esophageal pathology. Some surgeons
advocate primary repair as the mainstay of treatment,3

whereas others prefer esophagectomy4 or diversion and
exclusion5 as a routine procedure because of the high
incidence of leakage. In the present series, we at-
tempted to perform primary repair in every patient with
nonmalignant esophageal perforation if the esophagus
was considered salvageable. We assess treatment out-
come, and discuss the optimal treatment for benign
esophageal perforation.

Patients and Methods

We retrospectively reviewed 28 patients treated for
esophageal perforation at Chang Gung Memorial Hos-
pital between 1995 and 2002. All clinical data, including
cause, time of diagnosis, treatment, and outcome, were
analyzed and reviewed. This study excluded malignant
esophageal perforation.

The time of treatment was classified as early
(<24 h after the event) or late (>24h). Both cervical and
thoracic perforations were treated by primary repair
and wide mediastinal and pleural drainage. Two
nasogastric tubes were used for gastric and anastomotic
drainage in all patients. Esophagectomy was done if
there was severe tissue damage or underlying eso-
phageal pathology that could not be repaired. The tim-
ing of reconstruction was based on the patient’s
condition.

All patients were followed up until discharge or
death. Mortality is defined as operative mortality within
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30 days or during the same hospitalization, and morbid-
ity is defined as nonfatal complications.

Data were analyzed using c-squared analysis, Fisher’s
exact test, and Student’s t-test. Multivariate analysis was
conducted by one-way analysis of variance (ANOVA).
A P value < 0.05 was considered significant.

Results

Patients

The 28 patients comprised 20 (71.4%) men and 8 (28%)
women, with a mean age of 48 years (median 44, range
22–85 years). Nineteen (68%) patients had no history of
esophageal disease, and nine (32%) had an underlying
esophageal stricture or esophageal varices. The perfora-
tion was iatrogenic in 11 patients, and caused by sponta-
neous rupture in 8, and foreign body-related rupture in
9. The perforation was located in the cervical area in
5 patients, and in the thoracic area in 23 patients.

Of the 28 patients, 22 (79%) were referred longer
than 24h after perforation, and 17 (77%) of these 22
patients had empyema by the time of surgery. The diag-
nosis was based on esophagogram findings in 25 patients
(with 100% positivity); endoscopy findings in 1 patient;
and plain X-ray film and history only in the other 2
patients, whose condition was critical.

All patients were treated surgically. The indications
for surgery for intrathoracic esophageal perforation
were as follows: esophagogram finding of free extrava-
sation to the pleural cavity in 19 patients, uncontrolled
sepsis with shock in 2 patients, foreign body impaction
with failed endoscopic retrieval in 1 patient, and
esophago-bronchial fistula in 1 patient. We performed
primary repair and mediastinal drainage in 24 patients,
esophagectomy with simultaneous or staged reconstruc-
tion for uncorrectable underlying esophageal damage in
3 patients (caused by corrosive stricture in 2 and severe
tissue damage in 1), and pleural drainage only in 1 pa-
tient. The diameter of the perforation was measured
during surgery: 15 patients had perforations smaller
than 1cm in diameter and 13 had perforations larger
than 1cm. The perforation size did not influence mortal-
ity or morbidity.

Overall survival was 90% (25/28), and the average
hospital stay was 53.4 ± 7.2 days (17–148 days). There
were three postoperative in-hospital deaths, all of which
occurred after primary repair following a delayed diag-
nosis. One patient died of leakage-related sepsis and
multiple organ failure 28 days postoperatively. Two
other patients died, one of aspiration pneumonia 80
days postoperatively, and one of arrhythmia 82 days
postoperatively, but both these patients had an intact
esophageal repair.

Complications

Postoperative complications developed in 13 (46%)
patients. Postoperative leaks occurred in ten patients,
causing death in one. Prolonged ventilation was re-
quired by two patients, and one patient suffered a
wound infection. The hospital stay differed significantly
between patients with and those without postoperative
leakage.

Four of the patients with esophageal leakage re-
quired a second operation: a proximal esophageal diver-
sion in two and a thoracosopic evacuation of pleural
effusion and drainage in two. Six patients were treated
conservatively by mediastinal and pleural drainage
combined with nutrition support via a jejunostomy. All
of the patients who underwent a second operation sur-
vived, and one patient in the conservative group died of
aspiration pneumonia and sepsis. Univariate analysis
revealed no significant differences between these two
groups in hospital stay or morbidity (Table 2).

Influence of Hospital Stay

Univariate analysis of the 25 patients who survived,
revealed that male sex, delayed intervention, post-
operative morbidity, and postoperative leakage tended
to prolong the hospital stay (Fig. 1). However, multi-
variate analysis revealed no factor that independently
predicted outcome.

Influences on Mortality

Patients older than 60 years of age had a higher mortal-
ity rate than those 60 years of age or younger (30% vs.
0%). Univariate analysis was done for the independent
variables sex, time before intervention, age, spontane-
ous or nonspontaneous perforation, perforation loca-
tion, and perforation size. Advanced age (>60 years)
was the only variable found to be associated with in-
creased mortality. (Fisher’s exact, P = 0.037). However,
multivaritate analysis revealed no significant influence
(Table 1).

Influences on Morbidity

Univariate analysis revealed that intrathoracic perfora-
tion influenced morbidity (Fisher’s exact, P = 0.013)
(Table 1). However, multivaritate analysis revealed no
significant influence.

Influences on Overall Complications

Univariate analysis revealed that intrathoracic perfora-
tion, spontaneous perforation, and timing of treatment
influenced the overall rate of complications (Fisher’s
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Table 1. Patient characteristics and univariate predictors of mortality, morbidity, and
overall complications

Overall
complications

Group Patients Mortality Morbidity (mortality + morbidity)

All patients 28 3 12 15
Sex

Male 20 2 11 13
Female 8 1 1 2

Timing of treatment
Early 6 0 1 1
Late 22 3 11 14****

Underlying disease
Yes 9 1 3 4
No 19 2 9 11

Age (years)
<60 18 0 7 7
>60 10 3* 5 8

Spontaneous 8 2 5 7
Nonspontaneous 20 1 7 8***
Location

Cervical 5 0 0 0
Intrathoracic 23 3 12** 15**

Diameter
<1 cm 15 1 6 7
1–3 cm 7 1 4 5
>3 cm 6 1 2 3

* Age (<60 versus >60) Fisher’s exact P = 0.037
** Location of perforation (cervical versus thoracic), Fisher’s exact, P = 0.013
*** Mechanism of perforation (spontaneous versus nonspontaneous), Fisher’s exact P = 0.038
**** Timing of treatment (early versus late) Fisher’s exact P = 0.041

Table 2. Management of postoperative leakage

No. of patients Deaths Length of stay (days)

Operative 4 0 97.25
Conservative 6 1 73.4 (P = 0.39)
Overall 10 1

exact, P = 0.013, P = 0.038, P = 0.041, respectively)
(Table 1). However, multivaritate analysis revealed no
significant influence.

Discussion

Esophageal perforation is a major thoracic emergency,
although the mortality rates associated with nonmalig-
nant esophageal perforation have improved in recent
years. The combination of aggressive surgery and ad-
vances in critical care, antibiotics, and parenteral nutri-
tion may explain the improved outcome, but morbidity
remains high in patients whose treatment is delayed for
over 24 h.

The delayed diagnosis group in our series accounted
for a high proportion of patients, partly because of the

high rate of spontaneous rupture and partly because our
hospital is a referral center, which often receives pa-
tients after the crucial early period.

Although most of the esophageal perforations in the
recent series were iatrogenic with a high incidence of
preexisting esophageal diseases,6–8 the majority of our
patients had no history of esophageal disease. The infre-
quent nature of endoscopic procedures in our hospital
might explain this finding.

Esophagogram is considered the best method for
detecting perforation. Although a 10% false negative
rate has been reported, 25 of our 28 patients underwent
esophagogram with 100% positivity, even when the
perforation was smaller than 0.3cm in diameter.
Thus, we believe that esophagogram should be done
routinely for any patient suspected of having esoph-
ageal perforation.
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Many studies have found that delayed treatment
negatively influences outcome.6,7 Some authors suggest
avoiding primary repair of perforations if there if a
delay of longer than 24 h.8 In the present series, we
attempted primary repair as soon as the esophagus was
considered salvageable, but only if there was no under-
lying uncorrectable pathology, even in patients with a
delayed diagnosis. However, postoperative leakage oc-
curred in 10 (41%) of the 28 patients, regardless of how
carefully the repair was done. A review of the past
series showed leakage rates of up to 50%–80%2,7–9 fol-
lowing repairs done longer than 24h after perforation.
In the present series, nine of the ten patients with post-
operative leakage were in the delayed treatment group.
This suggests that early diagnosis and intervention are
crucial to preventing complications in patients with
esophageal perforation.

There is still some controversy about the most appro-
priate type of surgery for patients with delayed and
neglected perforation. Some authors suggest that
esophagectomy1,4 may be better than primary repair for
these patients because of the high risk of leakage,
whereas others insist that primary repair is still the
treatment of choice,3,6,8,10,12 regardless of the time of pre-
sentation. We performed primary repair in 19 of 22
patients with a delayed diagnosis, 3 (14%) of whom
later died, which is comparable with other published
series, regardless of the method of treatment.6,8,10–12

However, only one of the three deaths was leakage-
related. Wang et al.2 stated that leakage at the suture
site is not uncommon in these patients and does not
necessarily result in a worse prognosis. Wright et al.9

reported an overall mortality rate of 14% in a series of
28 patients who underwent primary repair, but there
was no leakage-related death. In our series, postopera-
tive leakage prolonged the hospital stay significantly,
but had no impact on mortality. The deaths after repair
were related more to sepsis syndrome and the patient’s
general condition than to failure of the repair. Thus, we
still think that primary repair should be the mainstay of
treatment for delayed esophageal perforation in pa-
tients with no concomitant esophageal pathology.

Some data suggest that leakage may be prevented if a
buttress is used to enhance the repair.9 Intercostal
muscle, pleura, pericardium, and omentum13 have all
been used for this purpose. We used a pleural flap in
only two patients with a delayed diagnosis, both of
whom recovered well without leakage.

Among the ten patients with postoperative leakage,
four underwent reoperation, a proximal esophageal di-
version in two and a thoracoscopic evacuation of pleural
effusion and drainage in two. The other six patients
were treated conservatively. Five of these patients re-
main hemodynamically stable, but one died of uncon-
trolled sepsis 28 days postoperatively. The hospital stay
and mortality did not differ between the operative and
nonoperative groups. (Table 2, P = 0.39) We hypoth-
esize that good drainage and aggressive nutrition via a
jejunostomy might achieve results comparable to those
of surgery for postoperative leakage.

The overall mortality rate in the present study was
about 10% (3/28), which is similar to those of several
recent series.10,11 All three patients who died were in the
delayed treatment group, suggesting that the severity of

Fig. 1. Univariate predictors of
length of hospital stay (LOS)
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the disease according to the time of presentation, rather
than the surgery, determined the prognosis in these
patients.

In conclusion, early diagnosis and intervention are
crucial to prevent morbidity and mortality in patients
with esophageal perforation. The findings of this study
support primary repair as the mainstay for esophageal
perforation, regardless of presentation time and
perforation diameter. We also think that nonsurgical
treatment might be just as effective as surgery for post-
operative leakage.
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