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Background: Conservative treatment of perfo-
rated gastroduodenal ulcer has been shown to be
associated with good results in patients whose gen-
eral condition is good. However, its use in patients
not eligible for surgical repair has not been sup-
ported. The aim of this study is to evaluate the re-
sults of conservative treatment in these patients in
the era of proton pump inhibitor.

Material and methods: In the period 1978–2004,
533 patients were admitted for perforated gastro-
duodenal ulcer. 503 patients underwent surgery,
while 30 (median age 79 [42–98] years) were allo-
cated to conservative treatment due to poor gen-
eral condition. Conservative treatment consisted
of nasogastric aspiration, antibiotics and antisecre-
tory therapy (H2-blockers from 1978–1995, 11 pa-
tients, and proton pump inhibitors (PPI) from
1996, 19 patients). Endpoints were: hospital mor-
bidity and mortality and hospital stay.

Results: Overall morbidity and mortality were
33% and 30%. Median hospital stay was 11 days
(range 0–32). General complications developed in
73% versus 16% of patients (p = 0.023) and mor-
tality was 64% versus 11% (p = 0.008) for the H2-
blocker and PPI groups respectively. On multivari-
ate analysis mortality correlated with presence of
shock at admission and type of antisecretory ther-
apy. 

Conclusion: In the era of PPI conservative treat-
ment for perforated ulcer is possible with accept-
able morbidity and mortality in patients not eligi-
ble for surgical repair. However, presence of shock
at admission was associated with high mortality
and, even in these patients, militates in favour of a
surgical approach.
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Despite dramatic improvements in peptic
ulcer management in the last two decades (new po-
tent anti-secretory drugs as well as Helicobacter py-
lori eradication) [1], the frequency of emergency
surgery for perforated gastroduodenal ulcer has
remained stable or even increased [2]. This may be
due to an increase in prescription of aspirin and/or
non-steroidal anti-inflammatory drugs, especially
in older subjects [3, 4].

Prompt surgical repair is the standard of care
for perforated peptic gastroduodenal ulcer [5–7].
While the results of surgery are excellent in sub-
jects in good general condition [5, 8], these proce-
dures are still associated with high mortality in el-
derly patients, with reported rates between 8% and
41% [9–11]. 

While the first conservative treatment series
for perforated peptic ulcer was described by Tay-
lor in 1946, it has not yet gained widespread ac-
ceptance [12]. This treatment was first proposed in

1935 by Wangensteen [13], who reported the case
of a patient unfit for surgery who was treated suc-
cessfully by conservative means. The merit of Tay-
lor was to codify this method, limiting its indica-
tion to patients in good general condition [14–16].
These good results were confirmed by some other
series where its use was similarly restricted to rel-
atively healthy patients [17–19]. On the other
hand, conservative treatment in patients not eligi-
ble for surgical repair because of severe comorbidi-
ties has not yet been validated. Avoiding surgery in
this population could be particularly valuable as
they are at high risk of complications after surgi-
cal repair [20].

The aim of this retrospective study was to eval-
uate the results of conservative treatment of per-
forated gastroduodenal ulcer in patients not eligi-
ble for surgical repair in the era of proton pump
inhibitor.
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We retrospectively identified 30 patients treated con-
servatively for perforated gastroduodenal ulcer in the pe-
riod 1978–2004. During the study period, 503 other pa-
tients were admitted and underwent emergency surgery
for perforated gastroduodenal ulcer. The results of surgi-
cal treatment will serve as standard for the results of the
conservative approach. Diagnosis was based on the pres-
ence of free peritoneal air and/or clinical signs of digestive
perforation, after ruling out bowel perforation by com-
puted tomography scan. Indications for conservative
treatment were severe comorbidities contraindicating sur-
gery. Conservative treatment consisted of fasting, naso-
gastric tube aspiration, intravenous broad-spectrum an-
tibiotics and antisecretory drugs: H2-blockers from
1978–1995 (ranitidine 150 mg bid), 11 patients, and pro-
ton pump inhibitors (PPI) from 1996 (omeprazole, 40
mg/d), 19 patients. Eleven patients included in this series
(those from the pre-PPI era – 1978–95) were previously
reported on by our team in 1997 [21] and will be treated

as a historical control group. Helicobacter pylori eradication
was systematically administered from 1996. Patients’ data
were collected by reviewing in-hospital files and radiolog-
ical reports. Boey’s classification [22, 23] was used to strat-
ify patients’ medical condition and risk at admission.
Complications of treatment were classified according to
Clavien et al. [24].

Statistical analysis was performed on a personal com-
puter using GraphPad InStat (GraphPad Software, San
Diego, CA, USA) and GB-STAT (Dynamic Microsystems
Inc, Silver Spring, MD, USA). Variables were analysed
using two-sided chi-squared or Mann Whitney tests,
when appropriate. Univariate and multivariate analyses
were performed using logistic regression models. For
multivariate analysis the only independent factors found
to have a significant correlation (p <0.05) with a depend-
ent variable on univariate analysis were included. For all
tests, a p value of <0.05 was considered statistically signif-
icant.

Materials and methods

Results

Study population
During the study period (1978–2004) 30 pa-

tients were allocated to conservative treatment due
to ineligibility for surgery. The median age of pa-
tients on conservative treatment was 79 (range
42–98) years. Among the comorbidities encoun-
tered in these patients 53% had severe heart fail-
ure, 43% were diabetic with severe complications,
33% had severe pulmonary disease, 23% had

chronic renal insufficiency, 20% had liver cirrho-
sis, 47% had severe hypertension, and 23% had an
endocrine disorder (median more than 2 comor-
bidities/patient). All patients presented at least one
criterion of gravity according to Boey’s classifica-
tion.

Patient outcomes
Overall morbidity was 33% and hospital mor-

tality was 30%. This should be compared with
13% mortality observed in the 503 surgical pa-
tients during the same period. Among the 30 pa-
tients allocated to conservative treatment, 11 re-
ceived H2-blockers and 19 PPI (Table 1). Morbid-
ity was 73% versus 16% (p = 0.023) for H2-blocker
and PPI groups respectively. Of the patients pre-
senting general complications in the H2-blocker
group, all were classified grade IV according to
Clavien et al. [24], while in the PPI group one was
grade II and two were grade IV. Hospital mortal-
ity rates were 64% vs 11% (p = 0.008) for the H2-
blocker and PPI groups. 

H2-blockers PPIs

[N = 11] [N = 19] P

Median age (range) 85 (67–93) 71 (42–98) 0.054

Median delay (range) 11 (4–24) 24 (6–96) 0.031

Comorbidity 11 19 0.80

Shock index ≥1 at admission 5 2 0.068 

ASA 0.51  

General complications 7 3 0.023

Mortality 7 2 0.008

Median hospital stay (range) 8.8 (0–32) 14 (2–30) 0.17

Table 1

Patients’ clinical

features according to

type of antisecretory

therapy.

Mortality p   

No Yes
(n = 21) (n = 9) Univariate analysis multivariate analysis  

Median age (range) 74 (42–98) 86 (67–92) 0.005 0.17

Median delay (range) 36 (4–96) 24 (12–48) 0.58

Comorbidity 21 9 0.99

Shock index ≥1 at admissiona 0 7 <0.001 <0.001  

ASA 0.078

Anti-secretory therapy 0.001 0.019

H2-blockers 4 7

PPIs 17 2
a Shock index calculated as pulse/systolic BP.

Table 2

Relation between

mortality and clinical

variables among all

patients.
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Prognostic factors
Univariate analysis results are reported

in Tables 2 and 3. On multivariate analysis, risk fac-
tors for patient death among all patients were pres-
ence of shock at admission (odds ratio 0.007; 95%
CI: 0.0003 to 0.181), type of antisecretory therapy
(odds ratio 0.07; 95% CI: 0.0099 to 0.455) (Table

2). Among the 19 patients treated with PPI the
only risk factor at admission for patient death was
the presence of shock, odds ratio 0.006 (95% CI
9.109E-05 to 0.359) (Table 3).

A strong correlation between Boey’s classifica-
tion score and patient survival was found in the PPI
groups (p = 0.008).

Mortality p   

No Yes
(n = 17) (n = 2) Univariate analysis multivariate analysis  

Median age (range) 66 (32–98) 89 (88–90) 0.22

Median delay (range) 36 (6–96) 30 (12–48) 0.82

Comorbidity 17 2 0.54

Cirrhosis 4 0 0.47

Shock index ≥1 at admissiona 0 2 <0.0001 <0.0001 

ASA   0.39   
a Shock index calculated as pulse/systolic BP

Table 3

Relation between

mortality and clinical

variables among pa-

tients treated with

PPI.

Discussion

In this study we analysed the safety of conser-
vative treatment (known as the Taylor method) of
perforated gastroduodenal peptic ulcer in patients
not eligible for emergency surgical repair. Our re-
sults show that in the era of PPI this approach can
be applied to these patients with acceptable mor-
bidity and mortality.

Study of the natural history of gastroduodenal
ulcer perforation during the first half of the 20th

century [16, 20], has shown that, after perforation
occurs, it is promptly sealed by adjacent organs. A
fibrin clot appears quickly on and around the per-
foration. This is the start of a definitive closure
which associates adhesion between perforated and
adjacent organs and healing of the digestive tract
wall. According to Donovan, this phenomenon of
self-healing is efficient in at least 50% of patients
[25]. Indeed, it is a common experience for sur-
geons who operate for perforated ulcer to observe
that they first have to mobilize the perforation
from adjacent organs before being able to suture
it. Moreover, in the event of gastroduodenal per-
foration the peritoneal cavity usually remains ster-
ile for 12 hours, the bacterial load being low in the
upper gastrointestinal tract. However, some pa-
tients experience peritonitis as well as septic com-
plications. This can be due to continuous fluid ex-
travasation, stronger bacterial load of the proximal
digestive tract and/or poor healing ability impair-
ing spontaneous sealing of the perforation. These
observations were the basis for the development of
conservative treatment [16], which associates fast-
ing, nasogastric tube aspiration, systemic antibi-
otics and antisecretory therapy.

Conservative treatment has not gained wide-
spread acceptance as an alternative approach to
surgery for perforated gastroduodenal ulcer. It was
developed at a time when surgical closure was as-

sociated with high mortality [16, 26]. As surgical
and anaesthetic patient care have improved, the
morbidity and mortality of emergency surgical
ulcer closure have markedly decreased, so that
mortality figures are currently in the range of
3–9% [5–7]. During the same period, the results of
the sparse series of conservative treatment for “fit”
patients have remained stable: while mortality as-
sociated with the Taylor method was 5.2% in Tay-
lor’s initial series in 1957, rates between 0% and
8% have been reported in more recent publica-
tions [17–19, 27–31]. On the other hand, the fail-
ure rate of conservative treatment is not inconsid-
erable (13–46%) [17–19, 28, 29]. Failure of con-
servative treatment is generally defined as devel-
opment of septic shock, multiple organ failure or
intra-abdominal abscess [17–19, 28, 29]. Conserv-
ative treatment failure exposes patients to the risk
of delayed surgical closure with mortality rates be-
tween 3 and 50% [17, 32], depending on the crite-
ria used to define conservative treatment failure
and the timing of secondary surgery [26]. Never-
theless, none of these studies on conservative treat-
ment was performed exclusively in patients treated
with PPI and/or benefiting from Helicobacter pylori
(HP) eradication. As better control of gastric acid-
ity is achieved by PPI than by H2-blockers [33],
and as HP infection has been shown to play a role
in some cases of gastroduodenal ulcer perforation
[4, 34], it may be anticipated that these therapeu-
tic improvements could further better the success
rate of conservative treatment which our study
seems to confirm. 

While conservative treatment was first pro-
posed to patients not eligible for surgery [13], only
a few series have investigated this approach in these
patients [13, 20, 21]. In fact these studies have re-
ported high mortality (up to 63%) compared to the



Conservative treatment of perforated gastroduodenal ulcer 340

results achieved by surgical repair in elderly or
medically frail patients [9–11]. The systematic in-
troduction of PPI use and HP eradication seems to
have favourably influenced the results of conserva-
tive therapy in this series, which showed mortality
of 11% only for the PPI group. However, we could
not rule out that improvement in resuscitative care
may have at least partly influenced these results.

Definition of prognostic factors for conserva-
tive treatment has been a concern for all investiga-
tors who have published their results [26]. The
present series appears to show that the presence of
shock at admission is a major criterion for conser-
vative treatment failure, which corroborates previ-
ous reports [17, 28] and Taylor’s guideline [16].
This implies that, even in a moribund patient, the
presence of haemodynamic instability militates in
favour of prompt surgery. The presence of shock
being one of the Boey criteria, we attempted to
apply, for the first time, the Boey classification in
the setting of conservative treatment. We found a
strong correlation between Boey’s criteria and
mortality. Boey’s classification could be used in fu-
ture reports on conservative treatment to facilitate
comparison of results with the surgical approach,

for which it is a well established prognostic classi-
fication. Some authors have set an age limit, of 70
[18] or even 59 years [17], for success of the con-
servative approach. However, we found no corre-
lation between patient age and treatment failure, a
negative finding possibly related to the high pro-
portion (70%) of patients aged over 70 in this
series.

In conclusion, conservative treatment of per-
forated ulcer is, in the PPI era, a valid therapeutic
option in patients not eligible for surgical repair
due to poor medical condition. However, the pres-
ence of shock at admission is still associated with
extremely high mortality and should encourage a
surgical approach even in these frail patients.
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