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Abstract Background This study sought to identify and
compare the current practice of surgeons in Australia, the
UK and the US when presented with a left-sided colonic
emergency. Methods Questionnaires were posted to 500
US, 500 UK and 500 Australian surgeons. Demographic
data were collected regarding the surgeon’s age and sur-
gical interest, as well as their preferred method of manag-
ing left-sided colonic emergencies (namely obstruction
and perforation in stable and unstable patients). The
results were analysed using the chi-squared test. Results
Completed questionnaires were received from 224 UK
surgeons (45%), 180 US surgeons (36%) and 259
Australian surgeons (52%). All the US surgeons had an
interest in gastrointestinal surgery, while 31% of the UK
surgeons and 22% of Australian surgeons had an interest
in colorectal surgery. In a haemodynamically stable
patient with a good anaesthetic risk presenting with a
complete sigmoid obstruction, significantly more UK
(84%) and Australian surgeons (70%) would perform a
resection and anastomosis than US surgeons (54%,
p<0.0001). Of those with a colorectal interest, 97% of UK

surgeons and 80% of Australian surgeons would opt for
resection and anastomosis. In a haemodynamically stable
patient with a good anaesthetic risk with a perforation of
the sigmoid colon and purulent peritonitis, 46% of UK
surgeons, 32% of Australian surgeons and 33% of US
surgeons would opt for resection and anastomosis, and
among colorectal surgeons, 68% of UK surgeons and
50% of Australian surgeons would opt for resection and
anastomosis. Conclusions The management of left-sided
colonic emergencies varies depending on geographic
location and degree of colorectal subspecialization.
While the literature suggests that single-stage procedures
are accepted and safe, the reasons for this variation are
explored.
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Introduction

Left-sided colonic obstruction or perforation remains a
common surgical emergency facing surgeons worldwide.
The aetiology is varied, but the majority of cases are due
to either colorectal cancer or diverticular disease. Of the
12,600 patients newly diagnosed with colorectal cancer
in Australia each year, about 30% with colon cancer and
10% with rectal cancer will present as an emergency [1],
and of these 80% will be obstructed and 15% will have a
perforation [2, 3]. Perforation of the distal colon second-
ary to diverticular disease occurs in approximately 4 per
100,000 patients [4].

This study was designed to identify the current prac-
tice of surgeons in Australia when presented with left-
sided colonic emergencies, and directly compare it with
the practice of US and UK surgeons [5, 6].



breast/endocrine surgeons. Of the Australian surgeons,
102 (39%) indicated that they held academic positions.

All US surgeons had an interest in gastrointestinal
surgery, with 82% practising in an academic setting (pro-
fessor 42%, associate professor 24%, assistant professor
17%). The UK respondents had a more diverse range of
specialist interests and included 70 colorectal surgeons
(31%), 52 ‘general’ or ‘GI’ surgeons, 28 upper GI sur-
geons, 29 vascular surgeons, and 29 breast surgeons.

Responses to question 1: ‘Your procedure of choice in a
haemodynamically stable 72-year old patient presenting
with complete sigmoid obstruction’

(a) In a patient with a good anaesthetic risk
Of the UK surgeons, 189 (84%) would opt for a single-
stage procedure, with 128 (57%) favouring sigmoid
resection, primary anastomosis and on-table colonic
lavage (Table 1, Fig. 2). A significantly smaller propor-
tion of US surgeons (97 out of 180, 54%, p<0.0001)
would opt for a single-stage procedure, with only 46
(26%, p<0.0001) opting for resection, anastomosis and
lavage. Of the Australian surgeons, 180 (70%) would opt
for a single-stage procedure, with 109 (42%) choosing
resection, anastomosis and lavage (p<0.001).

Of note, 97% of the UK surgeons with a colorectal
interest stated that they would perform some kind of single-
stage procedure, in contrast to 77% of noncolorectal sur-
geons (p<0.0001); equivalent figures for the Australian sur-
geons were 80% and 67%, respectively. Segmental resec-
tion with colonic lavage was preferred by 69% of UK col-
orectal surgeons and 51% of UK noncolorectal surgeons
(p<0.01), and by 63% of Australian colorectal surgeons
and 37% of Australian noncolorectal surgeons.

(b) In a patient with a poor anaesthetic risk
A Hartmann’s procedure was favoured by the majority of
surgeons in the UK (58%), US (67%), and Australia
(68%), with 15%, 26% and 17%, respectively, opting for
a defunctioning loop colostomy (Fig. 3). Even in this
higher risk group, 22% of UK surgeons would opt for
some form of one-stage procedure compared with 6% of
the US surgeons (p<0.01) and 10% of the Australian sur-
geons. Among colorectal surgeons, 30% of UK surgeons
and 21% of Australian surgeons would opt for a one-
stage procedure.

Responses to question 2: ‘Your procedure of choice in a
haemodynamically stable 72-year-old patient suffering
from diverticular perforation of the sigmoid colon with
localised purulent peritonitis’

Results

Fully completed questionnaires were received from 259
Australian surgeons (52%), 224 UK surgeons (45%), and
180 US surgeons (36%). Their mean ages were 51 years
(33–77 years) in Australia, 50 years (32–78 years) in the
UK, and 51 years (32–75 years) in the US study. The
mean number of colonic resections per surgeon per year
was 9.5 (range 0–50) in Australia, 18.7 (range 0–150) in
the UK, and 13 (7–30) in the US.

Among Australian general surgeons, 56 (22%) identi-
fied colorectal surgery as an area of interest, of the remain-
der there were 103 ‘general’ or ‘GI’ surgeons, 39 upper GI
surgeons, 7 vascular surgeons, 7 rural surgeons, and 33
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Methods

A questionnaire was sent to 500 US-based surgeons ran-
domly selected from the membership list of the Society
for Surgery of the Alimentary Tract; these questionnaires
were analysed by Goyal et al. [6]. The same question-
naire (Fig. 1) was sent to 500 randomly selected mem-
bers of the Royal College of Surgeons of England and
500 randomly selected members of the Royal
Australasian College of Surgeons. Statistical analysis
was performed using the chi-squared test.

Fig. 1 Questionnaire sent to 500 UK, US and Australian surgeons.
Note that in the UK question ‘d’ in the personal details section was
omitted



(a) In a patient with a good anaesthetic risk
Of UK surgeons, 46% would opt for a single-stage oper-
ation with 34% preferring segmental resection with
lavage compared with 33% and 11%, respectively, among
the US surgeons, and 32% and 12% among the
Australian surgeons (Fig. 4). Among colorectal surgeons,
68% of UK surgeons and 50% of Australian surgeons
would opt for a single-stage procedure, with 54% and
27% of them preferring additional on-table lavage.

(b) In a patient with a poor anaesthetic risk
Hartmann’s procedure was considered the safest proce-

dure by 83% of the UK surgeons, 88% of the US sur-
geons, and 89% of the Australian surgeons (Fig. 5).

Discussion

Traditional teaching mandates the avoidance of an anas-
tomosis in the presence of obstruction or perforation [7].

The resistance of surgeons to performing single-stage
restorative procedures in the emergency setting originat-
ed from early uncontrolled studies in the 1970s that
demonstrated an anastomotic leak rate of up to 50% [8].
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Table 1 Responses of UK surgeons (n=224), US surgeons (n=180) and Australian surgeons (n=259) to questions 1 and 2 of the questionnaire.
Values are percentages of each group of surgeons

Procedure Sigmoid obstruction Sigmoid perforation
Good risk (1a) Poor risk (1b) Good risk (2a) Poor risk (2b)

UK US Aus UK US Aus UK US Aus UK US Aus
Sigmoid resection and anastomosis 17 18 16 5 3* 2 11 22* 20 4 2 1
Sigmoid resection, anastomosis and lavage 57 26*** 42 13 3** 5 34 11*** 12 5 2 2
Hartmann’s procedure 13 40*** 26 58 67 68 50 65 66 83 88 89
Subtotal colectomy 10 10 11 4 0* 3 1 1 0 – – –
Transverse colostomy 1 5 3 15 26 17 1 1 – 6 7 5
Other 2 1 2 5 1 5 3 – 2 2 1 3

*p<0.05; **p<0.01; ***p<0.0001

Fig. 2 Questionnaire responses
by UK, US and Australian sur-
geons concerning their surgical
procedure of choice in a haemo-
dynamically stable 72-year-old
patient presenting with complete
sigmoid obstruction with a good
anaesthetic risk (question 1a)

Fig. 3 Questionnaire responses
by UK, US and Australian sur-
geons concerning their surgical
procedure of choice in a haemo-
dynamically stable 72-year-old
patient presenting with complete
sigmoid obstruction with a poor
anaesthetic risk (question 1b)
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The majority of surgeons at this time would have per-
formed either resection with delayed anastomosis or, in
cases of bowel obstruction, decompression and staged
resection. However, these procedures are not without sig-
nificant complications. In ten series comprising 235
patients who underwent Hartmann’s procedure for
obstruction the overall mortality was 19% [9–19].

In addition to the high mortality rate, complications
affecting the stoma occur in 10–20% of patients [17, 19].
Patients having a Hartmann’s procedure have a one in
three chance of never having their stoma reversed [7].
Among those who do have reversal, mortality approaches
4% [7, 9, 16, 17, 19] and their chance of anastomotic leak
is 16% [20]. Among those in whom immediate resection is
deemed unsafe and obstruction is relieved by a defunction-
ing loop colostomy, the mortality rate is 16% with a fur-
ther 5% mortality in those undergoing later resection [21].

There is evidence that primary resection with imme-
diate anastomosis in selected patients can be performed
with good results [22, 23]. Extended right hemicolecto-
my or segmental colonic resection and anastomosis, with
or without on-table lavage, is associated with shorter hos-
pital stay, lower leak rate and mortality compared to
staged procedures [24].

Segmental resection, on-table colonic lavage and
immediate anastomosis, initially described by Dudley et
al. in 1980, has gained widespread acceptance [11,
25–30]. No randomized trials evaluating this technique
have been performed, but in a combined series the anas-
tomotic leak rate was 6% and mortality 9% [23].
However, patient selection bias may have influenced the
favourable outcomes reported.

Many surgeons eschew colonic lavage when perform-
ing primary anastomosis, some disregarding the faecal
load [31] and others preferring decompression with lim-
ited faecal extrusion [32, 33]. Immediate anastomosis of
the unprepared bowel is accepted practice in trauma sur-
gery for colonic perforation [34]. Indeed, the importance
of an empty proximal colon in preventing anastomotic
leak before segmental resection and primary anastomosis
has yet to be established [35]. One trial has shown no
effect on anastomotic leak rate or overall outcome in
elective left-sided colonic resection [36].

The authors acknowledge some shortfalls of this study.
Many factors are involved in a surgeon’s decision-making
process apart from haemodynamic stability (e.g. aminosal-
icylic acid use and comorbidities). There was a discrepan-
cy in response rates: 52% and 45% of Australian and UK
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Fig. 4 Questionnaire responses
by UK, US and Australian sur-
geons concerning their surgical
procedure of choice in a haemo-
dynamically stable 72-year-old
patient suffering from diverticu-
lar perforation of the sigmoid
colon with localized purulent
peritonitis with a good anaesthet-
ic risk (question 2a)

Fig. 5 Questionnaire responses
by UK, US and Australian sur-
geons concerning their surgical
procedure of choice in a haemo-
dynamically stable 72-year-old
patient suffering from diverticu-
lar perforation of the sigmoid
colon with localized purulent
peritonitis with a poor anaesthet-
ic risk (question 2b)
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surgeons responded, compared with only 35% of US sur-
geons. This may represent a bias. All the US surgeons were
registered with the Society for Surgery of the Alimentary
Tract. This does not mean that these surgeons have a col-
orectal interest but rather all surgeons do perform some
gastrointestinal surgery. Of Australian and UK surgeons,
22% and 31%, respectively, had a colorectal interest. While
the remainder performed some gastrointestinal surgery, as
all surgeons surveyed in the UK and Australia were prima-
rily trained as general surgeons. This discrepancy may rep-
resent bias when comparing the data. Further studies com-
paring colorectal and noncolorectal surgeons between the
three countries may be helpful.

Obstruction

UK surgeons expressed a greater readiness for one-stage
surgery with colonic cleansing than the US surgeons. In
a 1992 survey of 47 UK surgeons, 76% favoured a single-
stage procedure in well-resuscitated patients with sig-
moid obstruction, and over two-thirds chose segmental
resection and primary anastomosis with on-table lavage
[21]. In a larger, more recent survey of 180 US surgeons,
only 53% would have performed a one-stage procedure
in similar circumstances [6]. Of these, less than half
would have performed on-table lavage. In a stable patient
with a localized sigmoid perforation, approximately one-
third of surgeons in the US study would have performed
a one-stage procedure.

A more recent survey in the UK found that a dedicat-
ed colorectal surgeon was more likely to perform a pri-
mary anastomosis than a noncolorectal surgeon when
faced with a left-sided colonic emergency [37].

Our data support these findings where, in good risk
patients with sigmoid obstruction, UK and Australian
surgeons were significantly more likely to prefer seg-
mental excision with on-table colonic lavage when com-
pared with US surgeons who favoured a Hartmann’s pro-
cedure (p<0.0001). Even in poor-risk patients, UK sur-
geons were significantly more likely to perform segmen-
tal excision and immediate anastomosis with or without
lavage than US or Australian surgeons (p<0.05, p<0.01).
In patients with localized sigmoid perforation, UK sur-
geons again were found to be more likely to perform seg-
mental excision with lavage (p<0.0001).

The preference of UK surgeons, compared to those in
the US and Australia, for performing segmental resection
and immediate anastomosis with on-table colonic lavage
was even more apparent among colorectal specialists
(p<0.0001). This may be because the technique of on-
table lavage in the emergency setting was originally pop-
ularized in the UK, with further European series confirm-

ing the safety of the procedure [11, 25–29]. In contrast, to
date, only one centre in the US has described its experi-
ence [30]. Australian surgeons were also less likely to
perform a single-stage procedure, even among those with
a colorectal interest. This may reflect the number of sur-
geons influenced by postgraduate training in the US;
however, this information was not included in this survey.

Extended right hemicolectomy is another option for
the primary anastomosis of unprepared bowel.
Advantages of this procedure include a lower leak rate
for ileocolic compared to colocolic anastomosis, and the
resection of unsuspected metachronous tumours in the
more proximal bowel [3]. Postoperative diarrhoea, albeit
temporary, remains the major disadvantage, particularly
in more distal tumours. Reported mortality following this
procedure is 13% to 24% depending on the seniority of
the operating surgeon [38].

More recently, colonic stenting for malignant obstruc-
tion has been utilized both as a bridge to elective surgery
in potentially curable patients and with palliative intent.
Studies have shown a lower mortality than surgery as a
palliative means of treating left-sided malignant obstruc-
tion. Nevertheless, colonic stenting as palliation cannot
be considered a procedure without morbidity, as colonic
perforation occurs in up to 16% of procedures, migration
in up to 10% of patients, and reocclusion also in up to
10% of patients [39–44]. Moreover, it is important to
note that the Stent-in-1 trial on palliative treatment of
left-sided malignant obstruction versus surgery was
closed prematurely because of the high rate of adverse
events in the stent arm [45]. There are concerns about the
risk of tumour dissemination related to stent placement,
which has not been adequately evaluated. While long-
term data are not yet available, there are currently two
large randomized multicentre trials evaluating the safety
of stenting as a bridge to surgery, i.e. the Stent-in-2 study
[46] and the ESCO (Enteral Stent for Colonic
Obstruction) study.

There are clinical scenarios where each of the surgi-
cal procedures described is appropriate. There is evi-
dence for the advantages of single-stage procedures in
selected, stable patients who present with left-sided
colonic emergencies, with no evidence to favour staged
resection over primary anastomosis [38, 39]. A recent
Cochrane review has addressed this point and suggests
that large-scale randomized controlled trials are neces-
sary to clarify the issue [39].

Perforation

The management of perforated benign colonic disease is
facilitated by CT assessment, as management is largely
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dependent on the degree of intraabdominal contamination.
This can be staged using the classification of Hinchey et al.
[47]. Surgical resection or lavage is required for Hinchey
III disease. Resection and primary anastomosis has been
shown to be safe and to be associated with lower morbidi-
ty and mortality than a Hartmann’s procedure in the treat-
ment of perforated diverticular disease. However, there are
no randomized trials to compare resection of affected
bowel with and without primary anastomosis [48, 49].
From our data, colorectal surgeons were more likely than
noncolorectal surgeons to perform a primary anastomosis,
and UK surgeons were more likely than US or Australian
surgeons to perform a primary anastomosis in the presence
of contained purulent peritonitis in a stable patient.
Resection without primary anastomosis was unanimously
preferred in the unstable patient.

Lavage of the abdominal cavity and drainage have also
been utilized in the past, and there are some data support-
ing laparoscopic lavage in the management of Hinchey I–
III disease with low mortality, morbidity and recurrent
abscess rates (3%, 4% and 3%, respectively) [50].

In conclusion, this study showed that there is growing
acceptance in the UK, Australia and the US to consider a
single-stage procedure in the management of a left-sided
colorectal emergency, indicating a pragmatic shift in prac-
tice away from more traditional teaching. A greater propor-
tion of colorectal surgeons in all three countries preferred
primary anastomosis over a Hartmann’s procedure than of
noncolorectal surgeons. However, the choice of procedure
will undoubtedly remain a complex judgement based on a
surgeon’s individual experience when confronted with this
common but difficult clinical dilemma.

Conflict of interest statement The authors declare that they have
no conflict of interest related to the publication of this article.
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