
Emergency Left Colon Resection for Acute Perforation. Primary
Anastomosis or Hartmann’s Procedure? A Case-matched Control
Study

Stefan Breitenstein Æ Armin Kraus Æ Dieter Hahnloser Æ Marco Decurtins Æ
Pierre-Alain Clavien Æ Nicolas Demartines

Published online: 24 August 2007
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Abstract

Background The optimal treatment remains controversial

for acute left-sided colon perforation. Therefore, the

effectiveness and safety of primary anastomosis versus

Hartmann’s operation (HP) was compared in a case-mat-

ched control study.

Methods Thirty consecutive patients with primary anas-

tomosis and protective ileostomy (PAS) were matched to

30 HP patients, controlling for age, gender, American

Society of Anesthesiologists (ASA) score, body mass index

(BMI), and peritonitis severity (Hinchey). In a second

analysis, PAS patients with purulent peritonitis (Hinchey 3)

were matched to patients with primary anastomosis without

ileostomy (PA).

Results Hospital mortality was similar between HP (17%)

and PAS (10%). Complication frequency and severity

(requiring re-intervention or admission to the Intensive

Care Unit [ICU]) were comparable for the first operation

(60% versus 56% and 30% versus 32%). The stoma

reversal rate was higher in PAS than in HP (96% versus

60%, p = 0.001), with significantly fewer complications

(23% versus 66%, p = 0.02), and lower severity (7% versus

33%, p = 0.02). Additional analysis of PAS versus PA

showed similar morbidity (52% versus 41%, p = 0.45) and

complication severity (18% versus 24%, p = 0.51),

whereas overall operation time and hospital stay were

significantly shorter in PA (169 versus 320 min, p = 0.003,

17 versus 28 days, p < 0.001).

Conclusions Primary anastomosis and protective ileos-

tomy is a superior treatment to HP in acute left-sided colon

perforation. In the absence of feculent peritonitis an il-

eostomy appears unnecessary.

How to manage acute left-sided colon perforation remains

controversial, as no study providing a high level of evi-

dence is currently available. Although the superiority of an

approach with primary resection has been established in

multicenter randomized studies over the traditional three-

stage treatment (diversion, resection, and reanastomosis)

[1], the indication to perform a primary anastomosis versus

an end-colostomy (Hartmann’s procedure; HP) is still

under debate.

Acute colonic perforation, mostly caused by diverticu-

litis [2–4], is associated with high rates of mortality (up to

20%) and morbidity (up to 60%) [3, 5]. The prevalence of

diverticular disease is increasing in Western countries, as

approximately one-third of the population is affected by the

sixth decade of life, and half by the ninth decade [6, 7].

Diverticulitis occurs in 10%–25% of patients with diver-

ticulosis [8], and 10%–20% of those who are hospitalized

require an urgent operation [9].

According to the Guidelines of the American Society of

Colon and Rectal Surgeons, perforated diverticulitis with

purulent or fecal peritonitis requires a HP [8]. The Euro-

pean Association of Endoscopic Surgeons recommends

both primary anastomosis with protective stoma (PAS) and
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HP as treatment options for colon perforation with purulent

peritonitis (Hinchey 3), whereas fecal peritonitis (Hinchey

4) should be treated only by HP. Both recommendations

are based on consensus conferences. A comprehensive

review demonstrated that PAS may compare favorably to

HP with respect to mortality and complications [10].

However, the reports include a considerable patient selec-

tion bias, and conclusions must therefore be taken with

caution. Recently, it has been shown that primary anasto-

mosis is possible in cases of free perforation with

generalized peritonitis [3, 11–14], but it remains unclear

whether a diverting stoma is necessary, particularly in the

presence of purulent peritonitis [7, 15].

In the absence of any randomized trial, the next best

approach to addressing whether PAS is superior to HP in

patients with acute left-sided colon perforation is a case-

matched control study. We therefore conducted such a

study, with the primary aim to compare the effectiveness

and safety of PAS versus HP in acute left-sided colon

perforation. A secondary aim was to evaluate the

necessity of a diverting ileostomy in the case of primary

anastomosis.

Materials and methods

Between January 2000 and July 2005, 110 patients (45 HP,

30 PAS, 35 primary anastomosis without protective stoma)

underwent operation for acute left-sided colon perforation

at two institutions (an academic medical center and a large

community hospital). A total of 30 patients underwent

PAS, and they were matched one-to-one with 30 HP

patients, controlling for age (<65 years, 65–75 years, >75

years), gender, American society of Anesthesiologists

(ASA) score (ASA grade ±1), body mass index (BMI; ± 5

kg/m2) and peritonitis severity classification by Hinchey

stage (1 and 2 versus 3 and 4) [16].

During the same time period, 35 patients underwent a

primary anastomosis but without protective stoma (PA) and

were matched one-to-one to the PAS group according to

the same matching criteria. All patients were matched

before outcome mesures were reviewed.

Choice of surgical procedure and surgical technique

All patients had radiologically confirmed perforation of the

left-sided colon and underwent emergency surgery. The

choice of PAS versus HP versus PA was left to the clinical

appreciation of the respective surgeons and was based on

the prevailing strategy at the affiliated institution. All

patients underwent open rectosigmoid resection. In the HP

group an end-colostomy was performed on the left

abdominal side. Stoma reversal was scheduled on the basis

of a patient’s general state of health and guidelines of the

respective hospital. For stoma reversal, a midline incision

and a colorectal transanal circular stapler anastomosis was

carried out without colonic preparation. In the PAS and PA

groups, rectosigmoid resection was followed by immediate

colorectal anastomosis with the use of circular stapling.

Intraoperative colon lavage was not routinely performed.

The decision for protective loop ileostomy was at the dis-

cretion of the surgeon. Prior to ileostomy closure

(segmental resection and hand-sewn anastomosis) anasto-

motic leakage or stenosis were routinely excluded by

Gastrographin� enema.

Outcome measures

Database evaluation and chart review were performed to

extract data about intraoperative and postoperative

parameters. Peritonitis was graded according to the Hin-

chey score, but the Mannheim Peritonitis score [17] and the

APACHE II score [18] were also assessed. The number of

immunosuppressed patients (due to organ transplantation

versus other reasons) was recorded. Endpoints of the study

were mortality, morbidity, and stoma reversal rates.

Complications were graded according to a validated ther-

apy-oriented complication score on a five-point scale [19].

Severe complications were defined as an event requiring

intervention under local or general anesthesia or treatment

in the intensive care unit (complication grades 3 and 4).

When more than one complication occurred in a patient,

only the most severe was taken into account for calculation

of the complication grade in that patient. All data were

collected individually for both the resection operation and

the stoma reversal operation.

Statistical analysis

Statistical analysis was performed using standard software

(SPSS 12.0 for Windows). Because of the matched

arrangement of the data, data pairs were regarded as

dependent. The Wilcoxon signed rank test was performed

to compare continuous variables between two groups.

Categorical variables were compared using the v2 test

according to McNemar. The sign test was performed for

ordinal variables. Results of continuous parameters are

expressed as mean ± standard deviation, whereas discrete

variables are expressed in mean and range. A p value less

than 0.05 was considered indicative of statistical signifi-

cance. Hospitalization time was compared by the log rank

test, with patients who died during the period of hospital-

ization rated as censored.
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Results

According to the study protocol, all patients were well-

matched for age, gender, ASA score, BMI, and peritonitis

severity classified by Hinchey stage. Moreover the severity

of the acute infection, measured by the Mannheim Perito-

nitis Index (MPI) [17] and APACHE II score [18], as well

as the number of immunosuppressed patients (10 versus 8)

and the etiology of perforation (26 patients with divertic-

ulitis in each group) were comparable (Table 1).

Emergency resection operation: are there differences in

mortality and morbidity between HP and PAS?

Hospital mortality was observed exclusively during the

initial resection operation and was comparable between the

groups (HP: 5 deaths, PAS: 3 deaths; p = 0.69). Causes of

death in the HP group were sepsis (n = 3), adult respiratory

distress syndrome (ARDS: n = 1), and cardiac failure

(n = 1). In the PAS group, patients died from ARDS,

pneumonia, or stroke (n = 1 each). The total number of

patients with complications (HP: 18 versus PAS: 17) and

the severity of complications (including grade 5 = death)

were similar between the groups (p = 0.83; Table 2).

Surgical and nonsurgical complications in surviving

patients were also similar in the two groups (10 cases

each). In the HP group the following surgical complica-

tions were observed: wound infections (n = 4), intra-

abdominal infections (n = 4), stoma necrosis (n = 1), and

bleeding (n = 1). In the PAS patients, the following com-

plications were observed: wound infections (n = 3), intra-

abdominal infections (n = 4), leakages (n = 2), and stoma

necrosis (n = 1). Six of 10 surgical complications in the

HP group and in the PAS group, required surgical inter-

vention (complication grade 3 or 4). The total number of

nonsurgical complications was 10 in HP patients and 9 in

PAS patients. In the HP group: thrombosis (n = 1), ARDS

(n = 1), urinary tract infection (n = 1), reversible renal

insufficiency (n = 2), cardiac complications (n = 3), gas-

tric ulcer (n = 1), and central venous line infection (n = 1)

were noted. In the PAS group: urinary tract infections

(n = 3), reversible renal insufficiency (n = 1), cardiac

failure (n = 1), reversible multi-organ failure (n = 1),

gastric ulcer (n = 1), catheter infection (n = 1), and pleural

effusion (n = 1) were recorded.

Operative time was significantly longer in the PAS

group than in the HP group, and blood loss significantly

higher, but these findings had no influence on the length of

hospital stay (Table 2).

Stoma reversal operation: are there differences between

HP and PAS concerning reversal rates, time to reversal,

and complications?

Stoma reversal was performed significantly more fre-

quently (96% versus 60%; p = 0.001) and earlier (mean

after 68 days versus 193 days; p = 0.001) in the PAS group

than in the HP group, and it was also associated with fewer

complications (Table 2). Furthermore, complications were

significantly less severe in PAS patients. Seven surgical

complications occurred in the HP group and five in the

PAS group. In the HP group: wound infections (n = 3),

intra-abdominal infection (n = 1), leakage (n = 1), and a

nonspecified complication (n = 1) were noted, whereas in

the PAS group, they were wound infections (n = 2), leak-

age (n = 2), and ileus (n = 1). The total number of

nonsurgical complications was six in the HP group, pleural

effusion (n = 1), pulmonary embolism (n = 1), urinary

tract infection (n = 1), myocardial infarction (n = 1), and

others nonspecified (n = 2); and two in the PAS group,

urinary tract infection (n = 1) and atrial fibrillation (n = 1).

The operative time was significantly shorter, blood loss

was less, and hospital stay was shorter in the PAS group

(Table 2).

Analyzing the two procedures together (resection plus

reversal operation) operative time (395 ± 103 min versus

Table 1 Demographics of patients undergoing Hartmann’s proce-

dure (HP) or primary anastomosis with protective ileostomy (PAS)

HP

(n = 30)

PAS

(n = 30)

p Value

Age (years) 65 ± 14.4 64 ± 14.4 0.67

Gender (male/female) 12/18 10/20 0.39

BMI (kg/m2) 25.7 ± 4.1 26.3 ± 4.4 0.33

ASA I 2 0

II 6 8

III 12 14

IV 10 8

Hinchey stage 1 0 0

2 3 3

3 17 17

4 10 10

MPI score 23 (6–34) 21(9–32) 0.17

APACHE II 12 (2–28) 13 (1–23) 0.65

Immunosuppressed patients

(transplantation/other)

2/8 0/8 0.61

Etiology of perforation

(diverticulitis/tumor/other)

26/2/2 26/3/1 1.0

Number of patients

per institution

24/6 8/22 <0.001

Data represent number of patients: mean ± standard deviation for

continuous data and median (range) of discrete data

BMI body mass index; ASA American Society of Anesthesiologists;

MPI Mannheim Peritonitis Index
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355 ± 109 min; p = 0.09), blood loss (800 ± 895 ml versus

805 ± 531 ml; p = 1.00) and mean hospital stay (36 days

versus 28 days; p = 0.17) were not significantly different.

Is a protective Ileostomy required in case of primary

anastomosis?

All 35 patients with PA (without protective stoma) oper-

ated during the same time period had purulent peritonitis

(Hinchey 3); none had feculent peritonitis (Hinchey 4). For

this reason, we matched all 17 PAS Hinchey 3 patients with

17 Hinchey 3 patients of the PA group. The PAS and PA

patients were also well-matched one-to-one, for age, gen-

der, ASA, BMI, and Hinchey stage. Moreover, the

Mannheim Peritonitis Index (MPI) [17], APACHE II score

[18], and number of immunosuppressed patients (5 versus

5) were comparable (Table 3).

Hospital mortality occurred in both groups: one patient

in the PAS group and in two patients in the PA group. The

complication rate of PA compared to PAS was similar

(52% versus 41%; p = 0.45), as was the severity of com-

plications (p = 0.51) (Table 4). Three patients in the PA

group (18%) and 4 patients in the PAS group (23%) needed

computed tomography (CT) guided drainage, surgical

intervention, or ICU treatment (grade 3 and 4 complica-

tions). Two patients in each group developed an

anastomotic leak (13%). Including the procedure of stoma

reversal, overall operative time and blood loss were not

significantly different, but hospital stay was significantly

shorter in PA, and no second operation was necessary. In

contrast, there were two serious complications (two leak-

ages, grade IIIb and IVb) after reversal of the diverting

stoma.

Discussion

To our knowledge, this is the first case-matched compari-

son between the Hartmann operation and primary

anastomosis for acute left-sided colon perforation in simi-

lar patient collectives, controlling for the most important

risk factors of morbidity and mortality associated with

these two surgical strategies. Not only the peritonitis stage

according to Hinchey but also the severity of the septic

disease assessed by MPI and APACHE II were similar in

the two groups. First, our results demonstrate that primary

anastomosis with protective ileostomy is superior to HP in

Table 2 Results of patients undergoing Hartmann’s procedure (HP)

or primary anastomosis with protective ileostomy (PAS)

HP

(n = 30)

PAS

(n = 30)

p Value

Resection operation

Patients with complications 18(60%) 17(56%) 1

Grade I 2(7%) 1(3%) 0.83

Grade II 2(7%) 3(10%) 0.83

Grade IIIa 3(10%) 4(13%) 0.83

Grade IIIb 3(10%) 4(13%) 0.83

Grade IVa 2(7%) 1(3%) 0.83

Grade IVb 1(3%) 1(3%) 0.83

Grade V 5(17%) 3(10%) 0.83

Operative time (min) 170 ± 73 270 ± 79 <0.001

Blood loss (ml) 400 ± 501 800 ± 536 0.04

Hospitalization (days) 19 23 0.32

Stoma reversal operationa 15(60%) 26(96%) 0.001

Time to reversal (days) 193 68 0.001

Patients with complications 10(66%) 6(23%) 0.02

Grade I 2(13%) 1(4%) 0.02

Grade II 3(20%) 2(8%) 0.02

Grade IIIa 1(7%) 0(0%) 0.02

Grade IIIb 1(7%) 1(4%) 0.02

Grade Iva 1(7%) 0(0%) 0.02

Grade IVb 2(13%) 1(4%) 0.02

Grade V 0(0%) 0(0%) 0.02

Operative time (min) 240 ± 105 75 ± 36 0.002

Blood loss (ml) 400 ± 313 40 ± 81 0.02

Hospitalization (days) 15 6 0.002

a Percentages refer to number of surviving patients after resection

operation

Continuous variables are expressed in number of patients or

mean ± standard deviation

Complication grades: I, self-limiting; II, conservatively treated; III,

treated under local (a) or general (b) anesthesia; IV, requiring ICU

treatment due to single-organ (a) or multi-organ (b) failure; V, death

Table 3 Demographics of patients undergoing primary anastomosis

without (PA) or with protective ileostomy (PAS)

PA

(n = 17)

PAS

(n = 17)

p Value

Age (years) 86 ± 14 67 ± 18 0.89

Gender (male/ female) 8/ 9 7/ 10 0.73

BMI (kg/m2) 25.4 ± 4.0 26.7 ± 4.5 0.06

ASA I 0 0

II 4 6

III 11 11

IV 2 0

MPI 18 (10–29) 21 (12–36) 0.63

APACHE II 11 (5–19) 13 (1–23) 0.68

Immunosuppressed patients

(transplant/ other)

0/5 0/5 1

Etiology of perforation

(diverticulitis/tumor/other)

17/0/0 14/3/0 0.25

Data represent number of patients: mean ± standard deviation for

continuous data and median (range) of discrete data
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acute left-sided colon perforation with generalized perito-

nitis (purulent or feculent, Hinchey 3 or 4). While the total

numbers and the severities of complications were similar

after the resection operation, stoma reversal operations

were more likely to be performed, and with significantly

lower complications, in the primary anastomosis group.

Second, we could show that primary anastomosis in cases

of purulent peritonitis (Hinchey 3), i.e., excluding feculent

peritonitis (Hinchey 4), does not require a protective

ileostomy.

At present there are no convincing data in the literature

on surgical strategies for acute left-sided colon perforation.

The available studies are characterized by limited case

numbers with discrepancies and weaknesses in the study

design, as well as by selection bias, as demonstrated in a

recent review of 98 studies [10]. Low-risk patients tend to

be treated with PA, whereas high risk patients (aged over

65 years with co-morbidities or with severe peritonitis), are

operated with HP [3–5]. This approach was also endorsed

by the consensus conferences of the American Society of

Colon and Rectal Surgeons [8] and the European Associ-

ation of Endoscopic Surgeons [7]. The selection bias is

most likely the main reason why results after HP are

inferior to those after primary anastomosis [14, 20–22]. For

HP, mortality and morbidity rates have been described as

high as 28% and up to 60%–70%, respectively [11, 23, 24],

whereas reported complication rates for PAS are lower

(mortality of approximately 10% and morbidity of 40%)

[13, 22, 25, 26].

Several prospective cohort studies have attempted to

address the issue of selection bias, and treated all patients

with perforated colonic disease with primary anastomosis

[12, 27, 28]. Unfortunately, these studies were not reveal-

ing as the case numbers were low including mostly patients

with localized peritonitis only (Hinchey 2).

The most important prognostic factors influencing

morbidity and mortality are age, ASA score, obesity, the

need for an emergency operation, and the severity of

peritonitis (Hinchey stage or MPI index) [15, 25, 29–31].

In a recently published multivariate analysis of 156

patients, ASA score and preoperative organ failure were

significantly associated with increased mortality [32]. The

matching criteria used in our study covered these main

prognostic factors well. Additionally the severity of the

acute illness, assessed by MPI and APACHE II score, was

similar in the two groups. Therefore HP and PAS patients

could be compared. We found similar mortality rates

associated with HP (17%) and PAS (10%), as well as the

complication rates (60% HP versus 56% PAS, death

included) and complication severity, based on a therapy-

orientated complication score [19].

The main advantage of primary anastomosis with pro-

tective ileostomy compared to HP is the significant

difference in the stoma reversal operation. In the present

study, ileostomies were not only reversed more frequently

(96% versus 50%), but earlier and with fewer and less

severe complications. These figures are consistent with

available data quoting reversal rates of 60%–70% for HP

[13, 33] and 90% for PAS [10] and complications in up to

30%–55% of HP patients [11, 33, 34] compared to 10%–

25% for ileostomy closure [11, 35, 36].

With the demonstration of feasible and safe primary

anastomosis in severe peritonitis, the next question is

whether a diverting ileostomy is necessary. Recent studies

of PA in the presence of acute colonic perforation describe

complication rates ranging between 24% and 48% [12–14,

Table 4 Primary anastomosis without (PA) or with protective ileos-

tomy (PAS)

PA (n = 17) PAS (n = 17) p Value

Resection operation

Patients with complications 9 (52%) 7 (41%) 0.45

Grade I 2 1 0.51

Grade II 2 1 0.51

Grade IIIa 1 2 0.51

Grade IIIb 1 1 0.51

Grade IVa 1 1 0.51

Grade IVb 0 0 0.51

Grade V 2 1 0.51

Operative time (min) 170 ± 87 260.7 ± 94.0 0.16

Blood loss (ml) 700 ± 508 926.7 ± 658.2 0.31

Hospitalization (days) 17 23.8 0.029

Stoma reversal operation

Time to reversal (days) 55.9 ± 52.7

Patients with

complications

2

Grade I

Grade II

Grade IIIa Not applicable

Grade IIIb 1

Grade IVa

Grade IVb 1

Grade V

Operative time (min) Not applicable

Blood loss (ml)

Hospitalization (days)

Both operations together

Operative time (min) 169 ± 87 320 ± 135 0.003

Blood loss (ml) 700 ± 508 950 ± 618 0.41

Hospitalization (days) 17 28 < 0.001

Complication grades: I, self limiting; II conservatively treated; III,

treated under local (a) or general (b) anesthesia; IV, requiring ICU

treament due to single-organ (a) or multi-organ (b) failure; V, death

Continuous variables are expressed in number of patients or

mean ± standard deviation
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21, 37], but most patients were at low risk with localized

peritonitis, which constitutes a clear selection bias. The

primary aim of a protective stoma in general peritonitis is

to decrease the severity of potential anastomotic leakage,

which occurs at a rate of 6.3% to 19.3% [10]. According to

the review of Salem and Flum [10], patients undergoing

primary anastomosis protected by a stoma present lower

rates of leaks and wound infections compared to those

without stoma. These rates are significantly higher than

those observed in elective bowel surgery [38–40]. Because

all patients with feculent peritonitis (Hinchey 4) in our

collective were operated with protective ileostomy, we

could only compare patients with purulent peritonitis

(Hinchey 3) to assess the need for protective ileostomy.

This comparison showed similar rates and severity of

complications. The only differences between the two

groups were longer total operative time (+151 min) and

longer hospital stay (+11 days) for the PAS procedure

(resection operation and stoma reversal taken together).

The longer operating time for the first operation in the PAS

group cannot be explained only by the time taken for the

protective ileostomy. As these subgroups were well mat-

ched, the most likely explanation for the difference is

technical difficulty, which may have influenced the surgeon

toward protecting the anastomosis with a stoma. Moreover,

stoma formation was a procedure commonly taught to

residents. Anastomotic leakage occurred in two cases

(12%) in each group, suggesting that a diverting stoma may

be unnecessary in the Hinchey 3 subgroup.

Although bowel preparation does not decrease the risk

of leakage or infection in elective colon resection [41],

the significance of intraoperative lavage [42] in mini-

mizing the fecal load in cases of primary anastomosis in

an emergency setting remains controversial. In experi-

mental models of peritonitis, intraoperative colonic

lavage had a positive effect on anastomotic healing [43–

45]. Clinical comparative trials evaluating the impact of

intraopertive lavage in acute colorectal perforation do not

exist; however, summarized results of noncomparative

studies show better results for primary anastomosis with

intraoperative lavage than without [10]. Moreover, in

patients with protective ileostomies the evidence of in-

traoperative lavage is controversial. On the one hand, it

does not seem logical to leave stool in the colon in cases

of loop ileostomies. On the other hand, in most of the

recently published trials on primary anastomosis with

protective ileostomies showing the lowest rates of anas-

tomotic leakages and reinterventions compared to studies

including other procedures, intraoperative lavage was not

performed [3, 9, 12, 46]. Protective stoma formation may

influence the motility of the large bowel in terms of

slowdown of passage with a potential protective effect

on the healing of the anastomosis. Depending on the

surgeon’s preference, intraoperative colonic lavage in the

present study was not routinely performed (PA: 9 cases

of 17 [53%]; PAS: 6 cases of 17 [35%]). Interestingly,

three of four anastomotic leakages (two in each group)

were observed in patients with intraoperative colonic

lavage, making the usefulness of this procedure

questionable.

A possible limitation of the present study is that oper-

ations were performed at two different institutions, the first

one recommending HP (80%, academic center) and the

second one PAS (73%, large community hospital). Con-

sequently, the operations were not performed by the same

surgeons. The effect of ‘‘surgeon experience’’ on outcomes

was not addressed by our analysis or by any of the previous

published studies, but it may be relevant, as primary

anastomosis is technically challenging in peritonitis.

However, in both institutions, all procedures were per-

formed under the supervision of a senior general surgeon,

thus minimizing the effect of a learning curve or a lack of

surgical skill. Another possible limitation concerns the

influence of the underlying disease, including the severity

of peritonitis, on the choice of the surgical procedure.

Validated scores such as MPI and APACHE II were not

used as matching parameters in the present study; however,

they were equal in our patient collectives. The issue of

severity of peritonitis has to be addressed precisely in any

future study.

We conclude that primary anastomosis with protective

ileostomy is superior to HP in perforated left-colon disease,

even in the presence of severe generalized peritonitis

(Hinchey 3 and 4). The complication rates after the

resection operation were similar, but ileostomy closure was

performed more frequently and was associated with sig-

nificantly lower complication rates, less severe

complications, and shorter hospitalization when compared

to Hartmann reversal. Moreover, for Hinchey 3 peritonitis,

protective ileostomy appears unnecessary, as there was no

increased complication rate without stoma and no need for

a second operation. As a next step a prospective random-

ized trial comparing HP with PAS is recommended to

confirm that HP is replaced by PAS in cases of acute colon

perforation.
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