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Abstract

Introduction Surgical treatment of obstructed colorectal cancers has been associated with significant perioperative
morbidity and mortality. This study was performed to review the spectrum of surgery and early outcome of patients with
acutely obstructed colorectal cancers. The secondary aims were to compare right- and left-sided obstruction and to identify
factors predicting morbidity and mortality in these patients.

Methods A retrospective review of all patients who underwent operative intervention for acute obstruction from colorectal
malignancy from February 2003 to April 2008 was performed. Patients were identified from the hospital’s operating records
based on postoperative diagnosis codes of colorectal malignancy. The diagnosis of acute obstruction was confirmed through
clinical assessment, radiological investigations, and surgical findings. All the complications were graded according to the
classification proposed by Clavien and group.

Results Out of a total of 1,268 patients who underwent surgery for colorectal malignancy, 134 (10.6%) patients with a median
age of 71 years (range, 34-97 years) were operated for acute obstruction. Left-sided malignancy accounted for 79.9% of the
obstruction, with sigmoid colon being the most common site in 54 (40.3%) patients. A significant proportion (77.6%) of our
patients had associated perioperative morbidity, and the mortality rate was 11.9%. Worse complications (grades of
complications III to V) were more frequent in patients who had a higher American Society of Anesthesiologists score (3—4),
are >60 years old, and had preoperative renal impairment. Stoma was created more frequently in left-sided pathology.
Conclusion In an Asian population, surgery in patients with acute colorectal malignant obstruction is associated with
significant morbidity and mortality rates. Though left-sided malignant obstruction occurs more frequently and is associated
with a higher incidence of stoma creation, primary resection and anastomosis is a safe option in selected patients.

Keywords Intestinal obstruction - Colorectal cancers -
Surgery - Treatment outcome

prohibitive perioperative morbidity and mortality rates
despite advances in surgical techniques and intensive
care.*> Some of the factors accountable for these dismal
results included advanced age, American Society of
Anesthesiologists (ASA) score, and site of malignancy.*>

The ideal surgical option in malignant obstruction

Introduction

remains controversial.®’

Colorectal malignancy is one of the most common cancers
worldwide. The incidence of complete obstruction has been
reported to be as high as 30%.' Urgent surgical treatment
in obstructed colorectal cancers has been associated with
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Though primary anastomosis
without stoma for obstructed right-sided colon malignancy
has been considered safe,” ® surgical options in malignant
left-sided obstruction could range from defunctioning
stoma, Hartmann’s procedure, and primary anastomosis
with or without diverting stoma.®* Self-expanding metallic
stenting of the malignant colorectal obstruction is another
recent advance that is gaining in popularity in many
institutions. """
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With the majority of the current literature based on data
from the Western population, a true reflection of the impact
and issues surrounding obstructed colorectal malignancy in
Asians is lacking. There were reports documenting lower
rates of right-sided malignancy but higher incidences of
distal colonic and rectal malignancies in Asians.'*'"
Furthermore, other characteristics associated with Asians
with colorectal cancers would include younger age of
diagnosis and less advanced malignancy. This phenomenon
has been attributed to genetic risk factors, cancer biology,
or other uncharacterized carcinogens.'*"?

Hence, we undertook this study with the primary aim to
review the treatment and early outcome of patients who
underwent emergency surgery for acute colorectal malig-
nant obstruction. Our secondary aims were to evaluate the
various factors predicting morbidity and mortality, to
determine the differences between left-sided and right-
sided pathologies, and to highlight the various surgical
options.

Methods
Study Population

Tan Tock Seng Hospital is a 1,300-bed hospital, the second
largest in Singapore, and provides secondary and tertiary
medical care for about 1.5 million people. A retrospective
review of all patients who underwent operative intervention
for acute obstruction from colorectal malignancy from
February 2003 to April 2008 was performed. Patients were
identified from the hospital’s diagnostic index and operat-
ing records. Right-sided pathologies were regarded if it was
located from the cecum until the transverse colon while
left-sided pathologies commenced from the splenic flexure.

All our patients had evidence of acute colorectal
obstruction as suggested by Fielding et al."* These criteria
were determined by clinical assessment, radiological inves-
tigations, and surgical findings, which include the symp-
toms of abdominal pain and constipation, signs of
abdominal distension and abnormal bowel gaseous disten-
sion on plain radiographs, and operative findings of
proximal bowel distension and edema. Computed tomo-

Table 1 Classification of Surgical Complications'®~'®

graphic (CT) scan with or without rectal contrast would be
performed based on the surgeons’ preference.

All patients underwent urgent surgical operation within
24 h of admission. Prior to the surgery, fluid resuscitation,
parenteral antibiotics, optimization of their medical con-
ditions, and nasogastric decompression would be adminis-
tered to every patient. Resection of the tumor would be
attempted in all patients except in cases of fixed and
unresectable tumors or in patients who were hemodynam-
ically unstable. All gastrointestinal anastomoses were either
hand-sewn or stapled, while stoma created could be either a
defunctioning or an end stoma.

The data collected included age, gender, ASA score,
comorbid conditions, presenting signs and symptoms, and
clinical parameters. Laboratory values, including full blood
count and renal panel, were also recorded. In addition,
operative findings and interventions, length of surgery,
perioperative complications, mortality, and length of hos-
pital stay were also documented.

All colorectal cancers were staged according to the guidelines
of the American Joint Committee of Cancer (AJCC)."> The
grades of complications (GOC) were in concordance to the
classification proposed by Clavien and group (Table 1).'*"®

Statistical analysis was performed using both univariate
and multivariate analyses. The variables were analyzed to
the various outcomes using Fisher’s exact test, and their
odds ratio (OR) and 95% confidence interval (CI) were also
reported. For the multivariate analysis, the logistic regres-
sion model was applied. All analyses were performed using
the SPSS 16.0 statistical package (Chicago, IL, USA), and
all p values reported are two-sided, and p values of <0.05
were considered statistically significant.

Results

During the study period, 1,268 (334 right-sided/934 left-
sided) patients underwent colorectal-cancer-related surgery.
Of this group, 134 (10.6%) patients presented with acute
obstruction and were duly operated urgently. A total of 89
(66.4%) patients underwent preoperative CT scans while
the remaining 45 (33.6%) were operated after clinical
assessment and evaluation of their abdominal radiographs.

Grade I: any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic, and

radiological interventions

Grade II: requiring pharmacological treatment with drugs other than such allowed for grade I complications. Blood transfusions and total

parenteral nutrition are also included

Grade III: requiring surgical, endoscopic, or radiological intervention

Grade IV: life-threatening complication(s) requiring ICU management (including organ dysfunction)

Grade V: death of a patient
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Right-Sided Malignancy

There were 27 (20.1%) patients who presented with acute
obstruction, which comprised 8.1% of all patients who had
surgery for right-sided malignancy (Tables 2 and 3). The
median age was 75 years (50-93 years). The majority (n=
22, 81.5%) had an ASA score of 2 or 3. Nine patients
(33.3%) had metastatic disease on presentation. The
ileocecal valve was competent in nine cases (33.3%) while
an unhealthy cecum (ischemic or perforated) was seen in
five patients (18.5%). Apart from right hemicolectomy (n=
25, 92.6%), ileo-sigmoid bypass and defunctioning loop
colostomy were performed in one patient each, both with
known metastatic disease. There were five (18.5%) mortal-
ities in this group of patients with another five (18.5%)
patients with grades III or IV complications. The median
length of stay was 10 days (5-109 days).

Left-Sided Malignancy

A total of 107 (79.9%) patients presented with acute
obstruction, which comprised 11.5% of all patients who

Table 2 Selected Characteristics of the Study Group

had surgery for left-sided malignancy (Tables 2 and 3).
Sigmoid colon was the most common site of involvement
(n=54, 50.5%). The median age of this group was 70 years
(34-97 years). The majority (n=87, 81.4%) had an ASA
score of 2 or 3. Seventy-five (70.1%) patients had at least
stage III or IV disease on presentation. Closed-loop
obstruction due to the presence of a competent ileocecal
valve was documented in 46 (43.0%) patients, and the
cecum was noted to be unhealthy in 13 (12.1%) patients.

The commonest surgical procedure performed in this
group of patients included anterior resection with (n=10,
9.4%) or without defunctioning stoma (n=22, 20.6%),
Hartmann’s procedure (n=31, 29.0%), and subtotal or total
colectomy (n=20, 18.7%). A more extensive colonic
resection (extended right hemicolectomy and subtotal or
total colectomy) was performed in 30 (28.0%) patients.
Majority of the patients (n=56, 52.3%) had stoma created.
Eleven (10.3%) patients perished, with another 35 (32.7%)
patients developing grade III or IV complications. The
median length of stay was 10 days (3-99 days).

Of the 63 patients who had stoma created, only 13
patients (20.6%) had closure of their stoma. Eight had their

Characteristics Right-sided (n=27) (%) Left-sided (n=107) (%) Total (n=134) (%)
Presentation
Perforation of cecum from distal malignant obstruction 5 (18.5) 2 (1.9) 7 (5.2)
Malignant obstruction without perforation 22 (81.5) 105 (98.1) 127 (94.8)
Stenting
Previous endoscopic stenting for obstructed cancer 0 2 (1.8) 2 (1.6)
Failed endoscopic stenting 0 1(0.9) 1 (0.8)
CT scan
Performed 23 (85.2) 66 (61.7) 89 (66.4)
Not performed 4 (14.8) 41 (38.3) 45 (33.6)
Site of malignancy
Cecum 5 (18.5) 5@3.7)
Ascending colon 7 (25.9) 7 (5.2)
Hepatic flexure 7 (25.9) 7 (5.2)
Transverse colon 8 (29.6) 8 (6.0)
Splenic flexure 8 (7.5 8 (6.0)
Descending colon 19 (17.8) 19 (14.2)
Sigmoid colon 54 (50.5) 54 (40.3)
Rectosigmoid 10 (9.3) 10 (7.5)
Rectum 16 (14.9) 16 (11.9)
Staging of malignancy (AJCC classification)
Stage I 1(3.7) 1 (0.9) 2 (1.5)
Stage 11 5(18.5) 26 (24.3) 31 (23.1)
Stage 111 12 (44.4) 41 (38.3) 53 (39.6)
Stage IV 9(33.3) 34 (31.8) 43 (32.1)
Unknown 0 54.7) 5@3.7)
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Table 3 Surgical Procedures, Techniques, and Outcome

Characteristics

Right-sided (n=27) (%)

Left-sided (n=107) (%)

Total (n=134) (%)

Surgery performed list by (R) vs (L)

Right hemicolectomy + stoma 25 (92.6%) 10 (9.3) 35 (26.1)
Left hemicolectomy 0 3(2.8) 322
Anterior resection + stoma 0 32 (29.9) 32 (23.9)
Hartmann’s procedure 0 31 (29.0) 31 (23.1)
Subtotal/total colectomy 0 20 (18.7) 20 (14.9)
Loop colostomy 1(3.7) 10 (9.3) 11 (8.2)
Bypass procedure 1(3.7) 1(0.9) 2 (L.5)
Status of cecum
Unhealthy (Ischemic/gangrenous/perforated) 5 (18.5) 13 (12.1) 18 (13.4)
Healthy 22 (81.5) 94 (87.9) 116 (86.6)
Resection of cecum
Yes 25 (92.6) 30 (28.0) 55 (41.0)
No 2(7.4) 77 (72.0) 79 (59.0)
Type of anastomosis
Hand-sewn anastomosis 3 (11D 11 (10.3) 14 (10.4)
Stapled anastomosis 17 (63.0) 39 (36.4) 56 (41.8)
Stoma creation 7 (25.9) 56 (52.3) 63 (47.0)
Grades of complications
No complications 6 (22.2) 24 (22.4) 30 (22.4)
GOC 1 5(18.5) 17 (15.9) 22 (16.4)
GOC II 6 (22.2) 20 (18.7) 26 (19.4)
GOC 111 2(7.4) 11 (10.3) 13 (9.7)
GOC IV 3 (11.1) 24 (22.4) 27 (20.1)
GOC V (death) 5 (18.5) 11 (10.3) 16 (11.9)
Median length of stay (days) 10 (5-109) 10 (3-99) 10 (3-109)

ileostomy closed after an initial anterior resection, while
only three patients who underwent Hartmann’s procedure
had their stoma reversed. The remaining two patients who
had an initial defunctioning colostomy performed under-
went a definitive left hemicolectomy and anterior resection
1 month after the creation of stoma. Another one patient
who had an initial defunctioning sigmoid colostomy
underwent an abdominoperineal resection for low rectal
cancer after a period of radiotherapy and chemotherapy.

Comparison—Right-Sided Pathology vs. Left-Sided Pathology

These two groups of patients were similar in numerous
aspects (Table 4). Factors such as age group, gender, ASA
score, and premorbid condition were largely similar, and
any differences were not statistically significant. Even the
staging of the malignancy and complication rates were not
vastly different. Stoma was created more frequently in left-
sided pathology (OR 3.14, 95% CI 1.23-8.04, p 0.017),
while surgery for left-sided pathology took longer than for
right-sided lesions (OR 3.04, 95% CI 1.27-7.25, p 0.019).

@ Springer

Comparison—Extensive Resection vs. Limited or No
Resection for Malignant Left-Sided Obstruction

The creation of stoma was much more evident in patients
who had limited or no resection (OR 9.81, 95% CI 3.36—
28.60, p<0.001; Table 5), while more extensive resection
encompassing the cecum was expectedly more frequent in
patients who had an unhealthy cecum (»<0.001). However,
patients who had extensive resection did not have higher
complication rates or longer duration of surgery. Though it
would appear that patients with more advanced disease
underwent a more limited resection or had no resection, the
difference was not statistically significant (OR 2.03, 95%
CI 0.80-5.12, p>0.05).

Analysis—Predictors of Worse Complications

After multivariate analysis, the independent variables
predicting a worse perioperative outcome including death
(GOC III to V) would include higher ASA score (3—4), >60
years old, and preoperative renal impairment (Table 6).
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Table 4 Comparison Between Right Versus Left-Sided Malignant Obstruction

Characteristics Right-sided pathology (n=27) Left-sided pathology (n=107) OR (95% CI) p value
>60 years old 22 (81.5%) 78 (72.9%) 0.61 (0.21-1.77) >0.05
Male gender 15 (55.6%) 59 (55.1%) 0.98 (0.42-2.23) >0.05
ASA score 34 15 (55.6%) 62 (57.9%) 1.10 (0.47-2.58) >0.05
>1 premorbid condition 16 (59.3%) 58 (54.2%) 0.81 (0.35-1.92) >0.05
WBC>10.0 g/dl 12 (44.4%) 58 (54.2%) 1.48 (0.63-3.46) >0.05
Hb>11.0 g/dl 16 (59.3%) 80 (74.8%) 2.04 (0.84-4.93) >0.05
Urea>9.3 10 (37.0%) 30 (28.0%) 0.66 (0.27-1.61) >0.05
Creatinine>110 8 (29.6%) 23 (21.5%) 0.65 (0.25-1.68) >0.05
Competent ileocecal valve 9 (33.3%) 46 (43.0%) 1.51 (0.62-3.66) >0.05
Unhealthy cecum 5 (18.5%) 13 (12.1%) 0.61 (0.20-1.89) >0.05
Stage III or IV disease 21/27 (77.8%) 75/102 (73.5%) 0.79 (0.29-2.18) >0.05
Creation of stoma 7 (25.9%) 56 (52.3%) 3.14 (1.23-8.04) 0.017*
Duration of surgery>120 min 13 (48.1%) 79 (73.8%) 3.04 (1.27-7.25) 0.019*
GOC 1II-V 10 (37.0%) 46 (43.0%) 1.28 (0.54-3.06) >0.05

? Statistically significant after multivariate analysis

Factors such as gender, site and staging of malignancy, and
duration of surgery were not related. A detailed list of all
the complications can be seen in Table 7.

Discussion

Despite the increased awareness of colorectal cancers, the
incidence of patients presenting with complete malignant
colorectal obstruction has remained alarmingly high in up
to 30%.' > Operative intervention in these patients has
often been associated with prohibitive morbidity and
mortality rates.' Some of the contributing factors would
include their poor nutritional state, the direct consequences

of bowel obstruction such as dehydration, electrolyte
imbalance, and the high risk of postoperative septic
complications from operating on feces-filled bowel.'*°
Hence, complications such as anastomotic dehiscence,
intra-abdominal abscesses, wound infection, and death
were more frequently seen in these patients.'*

While the patient and disease factors are unlikely to
improve much preoperatively to better the eventual outcome,
the most appropriate surgical procedure would then be vital to
ensure the best possible conclusion. Some of the key factors
that must be taken into consideration while deciding the
surgical procedure would include the following issues: clinical
condition of the patient, stage of disease, resectability of the
malignancy, and the site and severity of obstruction.

Table 5 Comparison Between Patients Who Had Extensive Resection Against Those with Limited or No Resection for Malignant Left-Sided

Obstruction

Characteristics Extensive resection (n=30) Limited or no resection (n=77) OR (95% CI) p value
>60 years old 19 (63.3%) 59 (76.6%) 1.90 (0.76-4.72) >0.05
ASA score 3-4 19 (63.3%) 43 (55.8%) 0.73 (0.31-1.75) >0.05
>1 premorbid condition 14 (46.7%) 44 (57.1%) 1.52 (0.65-3.56) >0.05
WBC>10.0 g/dl 19 (63.3%) 39 (50.6%) 0.59 (0.25-1.41) >0.05
Hb>11.0 g/dl 24 (80.0%) 56 (72.7%) 0.67 (0.24-1.86) >0.05
Urea>9.3 11 (36.7%) 19 (24.7%) 0.57 (0.23-1.40) >0.05
Creatinine>110 6 (20.0%) 17 (22.1) 1.13 (0.40-3.22) >0.05
Unhealthy cecum 13 (43.3%) 0 (0.0%) NA <0.001%
Creation of stoma 5 (16.7%) 51 (66.2%) 9.81 (3.36-28.60) <0.001*
Duration of surgery>120 min 24 (80.0%) 55 (71.4%) 0.63 (0.23-1.74) >0.05
Stage III or IV disease 19 (63.3%) 56/72 (77.8%) 2.03 (0.80-5.12) >0.05
GOC 1II-V 13 (43.3%) 33 (42.9%) 0.98 (0.42-2.30) >0.05

# Statistically significant after multivariate analysis
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Table 6 Predictors of Worse Outcome (GOC 0-1I Against GOC I1I-V)

Characteristics

GOC 0-1I (n=78)

GOC M-V (n

>60 years old

Male gender

ASA score 3—4

>1 premorbid condition
WBC>10.0 g/dl

Hb >11.0 g/dl

Urea>9.3

Creatinine>110

Left-sided malignancy
Competent ileocecal valve
Unhealthy cecum

Stage III or IV disease
Duration of surgery>120 min

50 (64.1%)
41 (52.6%)
30 (38.5%)
38 (48.7%)
45 (57.7%)
61 (78.2%)
15 (19.2%)
14 (17.9%)
61 (78.2%)
35 (44.9%)
9 (11.5%)

56/74 (75.7%)

52 (66.7%)

35 (87.5%)
19 (47.5%)
31 (77.5%)
24 (60.0%)
19 (47.5%)
26 (65.0%)
16 (40.0%)
9 (22.5%)
35 (87.5%)
13 (32.5%)
5 (12.5%)
26/39 (66.7%)
30 (75.0%)

=40)  GOC V (death) (n=16)  OR (95% CI) p value
15 (93.8%) 4.67 (1.78-12.25) 0.001°
14 (87.5%) 1.30 (0.65-2.59) >0.05
16 (100.0%) 836 (3.58-19.48)  <0.001*
12 (75.0%) 1.90 (0.94-3.83) >0.05
6 (37.5%) 0.59 (0.30-1.18) >0.05
9 (56.3%) 0.46 (0.22-1.00) >0.05
9 (56.3%) 3.39 (1.57-7.32) 0.002°
8 (50.0%) 1.99 (0.89-4.49) >0.05
11 (68.8%) 1.28 (0.54-3.06) >0.05
7 (43.8%) 0.68 (0.34-1.38) >0.05
4 (25.0%) 1.47 (0.54-3.97) >0.05
14 (87.5%) 0.86 (0.39-1.90) >0.05
10 (62.5%) 1.25 (0.59-2.64) >0.05

# Statistically significant after multivariate analysis

Also seen in our series, surgery in these patients who are
older and those with worse ASA score resulted in worse
perioperative outcome.”'*? Their limited physiological
reserves are likely accountable for the abysmal results.
Apart from these factors, patients who are in septic shock,
had renal impairment, immunocompromised, and had

higher APACHE 1II score and those who had blood

Table 7 List of Complications in Our Series

Complications Number of patients (n, %)
Death 16 (11.9)
Pulmonary complications

Ventilatory support post surgery —16 (11.9)

Pleural effusion -5 (3.7)

Pneumonia -12 (9.0)

Atelectasis -10 (7.5)
Cardiovascular complications

Myocardial infarction -3 (2.2)

Arrhythmia —8 (6.0)
Gastrointestinal complications

Anastomotic leak —4 (3.0)

Ileus —15 (11.1)

Upper gastrointestinal tract hemorrhage  —4 (3.0)
Wound complication

Wound dehiscence -3 (2.2)

Superficial wound infection -11 (8.2)
Other complications

Urinary tract infection (UTI) -3 (2.2)

Cerebrovascular accident (CVA) -3 (2.2)

Septicemia/septic shock —10 (7.5)

Deep venous thrombosis/pulmonary -2 (1.5)

embolism
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transfusion are also likely to do worse.”>** Thus, though
it would be prudent to optimize the patients’ conditions
preoperatively as best as possible, this must be balanced
against the risks of delaying surgery.

While some may question the role of CT scan in the
presence of radiological evidence of complete obstruction,
its advantages in these patients must not be neglected.**?
In patients who were diagnosed preoperatively with
metastatic or unresectable disease, proper counseling to
the patient and the family could be performed to handle
their expectations. In these situations, the possibility and
implications of stoma creation or bypass surgery or
palliative stent should be discussed.

Even if the diagnoses of advanced or metastatic disease
were only achieved intraoperatively without preoperative
imaging, extensive surgery in these patients should be
minimized as they are unlikely to improve the long-term
outcome and often result in unnecessary perioperative
morbidity and mortality. As seen in our series, 13 (9.7%)
patients underwent a bypass procedure or defunctioning
stoma without resection of the malignancy. In addition, like
in two of our patients with advanced rectal malignancy,
defunctioning colostomy was performed initially, and this
allowed neoadjuvant chemotherapy and radiotherapy to be
administered subsequently. These two patients eventually
had potentially curative surgeries performed.

CT scan is also useful to confirm the diagnosis especially in
patients who had previous abdominal surgery or in those with
known history of pseudo-obstruction. Other techniques that
could ascertain the presence of the malignant obstruction
include contrast enema or gentle endoscopic evaluation.”*’
Furthermore, CT scan can garner information regarding the
possibility of insertion of an endoscopic stent.'™'" The site
and length of the primary lesion and the severity of
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obstruction are important considerations. Though left-sided
tumors are preferred, low rectal lesions might not be suitable
due to possibility of stent-related perianal trauma and severe
tenesmus.'*'" Stenting is usually preferred in patients who
are not ideal surgical candidates due to disseminated disease
and extremely high operative risk or simply to act as a bridge
to convert an emergency surgery to an elective one by
relieving the obstruction. The rate of technical and clinical
success has been reported in up to 100%,'*!'" but some of its
complications would include that of colonic perforation,
tumor overgrowth, stent migration, and the cost of the stent
itself.'™"" Our institution favors one-stage resection with
decompression and primary anastomosis where feasible and
Hartmann’s procedure if not, but in the light of recent
randomized studies, we have started deploying endoscopic
stenting as a bridge to surgery more frequently in recent
years. This series documents our experience prior to adoption
of stenting, and hence the few patients who were stented and
managed nonoperatively were not included. The authors
recognized this as a significant shortcoming of our study.
Not unlike other series, the majority of our patients
(79.9%) who presented with acute obstruction had left-
sided malignancy, with the sigmoid colon being the most
common site. Resection and ileocolic anastomosis for right-
sided obstructed tumor has always been considered safe and
sound.***® On the other hand, it was not surprising to note
that patients who had surgery for left-sided obstruction
were more likely to have a stoma created. The underlying
rationale can be attributed to the reported higher associated
anastomotic dehiscence rates in colocolonic or colorectal
anastomoses compared to ileocolonic or ileorectal anastomo-
ses.>*?” Hence, as seen in our series, a defunctioning stoma
after primary resection and anastomosis or an end colostomy
is an attractive alternative in these circumstances.
Interestingly, a sizeable proportion of our patients
(30.0%) with left-sided pathology underwent concurrent
resection of the cecum despite the fact that only less than
half of these patients had unhealthy cecum. In patients with
unhealthy cecum such as associated perforation or gan-
grene, the decision to perform an extensive surgery is
obvious. However, in the absence of these conditions, some
of the justifications for concurrent resection of the right
colon in left-sided malignancies would include the follow-
ing: the appeal of an ileocolonic or ileorectal anastomosis
as discussed above; the removal of any possibility of
synchronous lesions in the right colon, which has been
quoted to be in the region of 3-10%°'; and easier
manipulation and subsequent anastomosis through an en
bloc resection of the feces-filled right colon as this would
reduce the risks and implications of fecal spillage and
contamination.’> As shown by our series, despite the more
extensive resection, it was not associated with higher
perioperative complication rates or longer surgery. Unfor-

tunately, one of the main longer-term complications
following such extensive resection is usually severe
diarrhea, but this often improves significantly with time
and medications.****

The surgical procedures in tackling left-sided colonic
obstruction have changed significantly in the past few
decades. From an initial three-stage operation to the two-
stage operation (Hartmann’s procedure) to the increasing
adopted one-stage primary resection and anastomosis
without stoma.”*>>° This trend has been attributed to
factors such as increased utilization of subtotal or total
colectomy and encouraging data from centers that per-
formed primary anastomosis after resection for obstructed
left-sided malignancy, with or without on-table colonic
lavage.”*>*® Some of the advantages of a one-stage
resection and anastomosis would include avoidance of
complications of a stoma, the risk of a second operation,
and also offering a better quality of life especially for
patients with incurable malignancies.’*°

In our institution, Hartmann’s procedure is still frequent-
ly performed as it has been shown to be a safe surgical
option in our patients, who are mostly of advanced age.’’
This procedure allows complete oncologic clearance and
minimizes the risks associated with primary anastomosis
and on-table lavage and shortens the operative time.*’=®
Unfortunately, reversal of Hartmann’s procedure is often
challenging and fraught with difficulties, resulting in
numerous patients having a permanent stoma®’® as seen
in over 90% of our patients with only three patients having
their end colostomy reversed.

As with most studies, there were several limitations in the
present study. This series of patients was enrolled from a
single institution, and any retrospective study has inherent
flaws. The relative small number of patients in our series
may mask several other important factors that could be
accountable for the outcomes measured. In addition, patients
that were managed nonoperatively for obstructed colorectal
malignancy were not included in our series as our focus was
to uncover factors that could predict perioperative outcome
and to highlight the various surgical options in these patients.

Although these limitations are significant, this study
remains important in highlighting the various surgical
issues surrounding acute malignant colorectal obstruction.
The impact of the site of obstruction was also illustrated in
our series. This study also highlighted the various factors
that could account for significant morbidity and mortality
after surgery in these patients.

Conclusion

In an Asian population, surgery in patients with acute
colorectal malignant obstruction is associated with signif-
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icant morbidity and mortality rates. Though left-sided
malignant obstruction occurs more frequently (11.5% vs.
8.1%) and is associated with a higher incidence of stoma
creation, primary resection and anastomosis is a safe option
in selected patients.

References

11.

13.

14.

15.

16.

17.

. Phillips RK, Hittinger R, Fry JS, Fielding LP. Malignant large

bowel obstruction. Br J Surg 1985;72:296-302.

. Stower MJ, Hardcastle JD. The results of 1115 patients with

colorectal cancer treated over an 8-year period in a single hospital.
Eur J Surg Oncol 1985;11:119-123.

. Carraro PG, Segala M, Cesana BM, Tiberio G. Obstructing

colonic cancer: failure and survival patterns over a ten-year
follow-up after one-stage curative surgery. Dis Colon Rectum
2001;44(2):243-250.

. Umpleby H, Williamson R. Survival in acute obstructing

colorectal carcinoma. Dis Colon Rectum 1984;27:299-304.

. Irvin T, Greaney M. The treatment of colonic carcinoma presenting

with intestinal obstruction. Br J Surg 1977;64:741-744.

. Deans GT, Krukowski ZH, Irwin ST. Malignant obstruction of the

left colon. Br J Surg. 1994;81(9):1270-1276.

. Lee YM, Law WL, Chu KW, Poon RT. Emergency surgery for

obstructing colorectal cancers: a comparison between right-sided
and left-sided lesions. J Am Coll Surg 2001;192(6):719-725.

. Hsu TC. One-stage resection and anastomosis for acute obstruc-

tion of the left colon. Dis Colon Rectum 1998;41:28-32.

. Lau PW, Lo CY, Law WL. The role of one-stage surgery in acute

left-sided colonic obstruction. Am J Surg 1995;169:406—409.

. Watt AM, Faragher IG, Griffin TT, Rieger NA, Maddern GJ. Self-

expanding metallic stents for relieving malignant colorectal
obstruction: a systematic review. Ann Surg. 2007;246(1):24-30.

Martinez-Santos C, Lobato RF, Fradejas JM, Pinto I, Ortega-
Deballon P, Moreno-Azcoita M. Self-expandable stent before
elective surgery vs. emergency surgery for the treatment of
malignant colorectal obstructions: comparison of primary anasto-
mosis and morbidity rates. Dis Colon Rectum 2002;45(3):401-406.

. Wu X, Chen VW, Martin J, Roffers S, Groves FD, Correa CN,

Hamilton-Byrd E, Jemal A. Subsite-specific colorectal cancer
incidence rates and stage distributions among Asians and Pacific
Islanders in the United States, 1995 to 1999. Cancer Epidemiol
Biomarkers Prev 2004;13(7):1215-1222.

Koo JH, Kin S, Wong C, Jalaludin B, Kneebone A, Connor SJ,
Leong RW. Clinical and pathologic outcomes of colorectal cancer
in a multi-ethnic population. Clin Gastroenterol Hepatol 2008;6
(9):1016-1021.

Fielding LP, Stewart-Brown S, Blesovsky L. Large bowel
obstruction caused by cancer: a prospective study. Br Med J
1979;2:515-517.

Astler VB, Coller FA. The prognostic significance of direct
extension of carcinoma of the colon and rectum. Ann Surg
1954;139(6):846-852.

Clavien PA, Sanabria JR, Mentha G, Borst F, Buhler L, Roche B,
Cywes R, Tibshirani R, Rohner A, Strasberg SM. Recent results
of elective open cholecystectomy in a North American and a
European center. Comparison of complications and risk factors.
Ann Surg 1992;216(6):618-626.

Clavien PA, Camargo CA Jr, Croxford R, Langer B, Levy GA,
Greig PD. Definition and classification of negative outcomes in
solid organ transplantation. Application in liver transplantation.
Ann Surg 1994;220(2):109-120.

@ Springer

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort of 6336
patients and results of a survey. Ann Surg 2004;240(2):205-213.
Rosenberg IL, Graham NG, De Dombal FT, Goligher JC.
Preparation of the intestine in patients undergoing major large-
bowel surgery, mainly for neoplasms of the colon and rectum. Br
J Surg 1971;58(4):266-269.

Hsu TC. Comparison of one-stage resection and anastomosis of
acute complete obstruction of left and right colon. Am J Surg
2005;189(4):384-387.

Longo WE, Virgo KS, Johnson FE, Oprian CA, Vernava AM,
Wade TP, Phelan MA, Henderson WG, Daley J, Khuri SF. Risk
factors for morbidity and mortality after colectomy for colon
cancer. Dis Colon Rectum 2000;43(1):83-91.

Tentes AA, Mirelis CG, Kakoliris S, Korakianitis OS, Bougioukas
IG, Tsalkidou EG, Xanthoulis Al, Bekiaridou KA, Dimoulas Al
Results of surgery for colorectal carcinoma with obstruction.
Langenbecks Arch Surg 2009;394(1):49-53.

Alvarez JA, Baldonedo RF, Bear IG, Truan N, Pire G, Alvarez P.
Presentation, treatment, and multivariate analysis of risk factors
for obstructive and perforative colorectal carcinoma. Am J Surg
2005;190(3):376-382.

Cuffy M, Abir F, Audisio RA, Longo WE. Colorectal cancer presenting
as surgical emergencies. Surg Oncol 2004;13(2-3):149-157.

Xiong L, Chintapalli KN, Dodd GD 3rd, Chopra S, Pastrano JA,
Hill C, Leyendecker JR, Abbott RM, Grayson D, Feig J. Frequency
and CT patterns of bowel wall thickening proximal to cancer of the
colon. AJR Am J Roentgenol 2004;182(4):905-909.

Fitchett CW, Hoffman GC. Obstructing malignant lesions of the
colon. Surg Clin North Am 1986;66(4):807—820.

Gatsoulis N, Roukounakis N, Kafetzis I, Mavrakis G. Surgical
management of large bowel obstruction due to colonic cancer.
Tech Coloproctol 2004;8(Suppl 1):s82—s84.

Wang HS, Lin JK, Mou CY, Lin TC, Chen WS, Jiang JK, Yang
SH. Long-term prognosis of patients with obstructing carcinoma
of the right colon. Am J Surg 2004;187(4):497-500.

Arnaud JP, Bergamaschi R. Emergency subtotal/total colectomy
with anastomosis for acutely obstructed carcinoma of the left
colon. Dis Colon Rectum 1994;37(7):685-688.

Arenas RB, Fichera A, Mhoon D, Michelassi F. Incidence and
therapeutic implications of synchronous colonic pathology in
colorectal adenocarcinoma. Surgery 1997;122(4):706-709.
Takeuchi H, Toda T, Nagasaki S, Kawano T, Minamisono Y,
Maehara Y, Sugimachi K. Synchronous multiple colorectal
adenocarcinomas. J Surg Oncol 1997;64(4):304-307.

Nyam DC, Leong AF, Ho YH, Seow-Choen F. Comparison between
segmental left and extended right colectomies for obstructing left-
sided colonic carcinomas. Dis Colon Rectum 1996;39(9):1000-1003.
Halevy A, Ponczek M, Orda R. Emergency subtotal colectomy for
obstructing carcinoma of the left colon. J Surg Oncol 1987;35
(4):256-258.

Halevy A, Levi J, Orda R. Emergency subtotal colectomy. A new
trend for treatment of obstructing carcinoma of the left colon. Ann
Surg 1989;210(2):220-223.

Irvin TT, Greaney MG. The treatment of colonic cancer presenting
with intestinal obstruction. Br J Surg 1977;64(10):741-744.
Hennekinne-Mucci S, Tuech JJ, Bréhant O, Lermite E, Bergama-
schi R, Pessaux P, Arnaud JP. Emergency subtotal/total colectomy
in the management of obstructed left colon carcinoma. Int J
Colorectal Dis 2006;21(6):538-541.

Leong QM, Koh DC, Ho CK. Emergency Hartmann’s procedure:
morbidity, mortality and reversal rates among Asians. Tech
Coloproctol 2008;12(1):21-25.

David GG, Al-Sarira AA, Willmott S, Cade D, Corless DJ, Slavin
JP. Use of Hartmann’s procedure in England. Colorectal Dis
2009;11(3):308-312.



	Surgery...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Study Population

	Results
	Right-Sided Malignancy
	Left-Sided Malignancy
	Comparison—Right-Sided Pathology vs. Left-Sided Pathology
	Comparison—Extensive Resection vs. Limited or No Resection for Malignant Left-Sided Obstruction
	Analysis—Predictors of Worse Complications

	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


