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Second-look surgery following Hartmann's procedure
for obstructive left-sided colorectal cancer
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Abstract. The aim of the present study was to investigate
the short- and long-term outcomes of patients undergoing
second-look surgery following Hartmann's procedure for
obstructive left-sided colorectal cancer (LSCC). All patients
included in the present study had undergone radical surgery
with Hartmann's procedure for obstructive LSCC. Adju-
vant chemotherapy was recommended for all patients, and
patients with no signs of recurrence following six months of
surveillance were planned to undergo second-look surgery.
The aim of second-look surgery was early detection of local
recurrence and determination of the efficacy of laparoscopic
Hartmann procedure reversal. A total of 15 patients with
locally advanced colorectal cancer were included in the
study. Three patients exhibited peritoneal dissemination
at the time of laparoscopic Hartmann procedure reversal
and underwent partial peritonectomy. Following adjuvant
chemotherapy treatment, laparoscopic Hartmann procedure
reversal was performed in all patients. However, two patients
underwent colo-anal anastomosis, and two patients under-
went right-sided colon or ileum reconstruction. Regarding
the oncological outcomes, two of three patients in whom
peritoneal dissemination was identified during laparoscopic
Hartmann procedure reversal were eventually in remission
following the initial surgery and the second-look surgery
with partial peritonectomy. Favorable long-term outcomes
were observed in 12/15 patients due to no recurrence, which
may be due to the surgical techniques used and the timing of
the second-look surgery following Hartmann's procedure for
the treatment of obstructive LSCC.
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Introduction

Approximately 15-20% of patients with left-sided colorectal
cancer (LSCC) present with symptoms of acute obstruc-
tion (1-4). Patients with obstructive LSCC require emergency
surgery, and a high rate of surgical complications and poor
prognosis have been reported in these cases (5,6). Emergency
management of acute left-sided colonic obstruction remains
controversial and at present several treatments options exist,
including simple colostomy, primary resection with end
colostomy (Hartmann's procedure), one-stage resection anas-
tomosis (subtotal or segmental colectomy) with or without
intraoperative colonic irrigation and colonic stenting (7).
Emergency surgery for acute colonic obstruction carries
a significant risk of mortality and morbidity: The 30-day
postoperative mortality rate is 7.6%, with anastomotic dehis-
cence occurring in 4.9% of cases (2). Thus, 46% of patients
require stoma treatment that is permanent (2). To reduce the
risk of complications, laparoscopic Hartmann procedure
reversal is commonly used for LSCC, since it is considered to
reduce the morbidity caused by anastomotic dehiscence (8).
However, re-establishing intestinal continuity during lapa-
roscopic Hartmann procedure reversal for LSCC remains
a major problem and it carries a serious risk of significant
morbidity, with reported anastomotic leak rates of 4-16% and
a mortality rate of up to 10% (9,10). Stoma closure is difficult,
as colorectal malignancies require segmental colostomy with
lymph node dissection, which results in a high rate of dense
adhesions (10). Additionally, LSCC is associated with a poor
prognosis due to the large size and high frequency of gastro-
intestinal strictures (11). In addition, certain cases exhibit
peritoneal dissemination, which exposes the cancer cells to
the serosa (12). Thus, it is important to consider these surgical
and oncological factors when planning a laparoscopic Hart-
mann procedure reversal for LSCC, since these difficulties
may prevent the success of this surgical procedure, which
was previously reported to be ~20% for LSCC (11).

In the present study, second-look surgery was performed
in patients with no signs of recurrence following six months
of surveillance subsequent to Hartmann's procedure. The
present study aimed to determine the efficacy of laparoscopic
Hartmann procedure reversal and to assess local recurrence.
The aim of the present study was to investigate the short- and
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long-term outcomes of second-look surgery following Hart-
mann's procedure for LSCC.

Materials and methods

Patients. The present study was retrospective, however, patient
information was collected prospectively. The study analyzed
patients that underwent laparoscopic Hartmann procedure
reversal for LSCC between January 2007 and December 2013,
at Meiwa Hospital (Nishinomiya, Japan). The inclusion
criteria for patients were as follows: i) Hartmann's procedure
was performed within 48 h of admission to hospital due to
LSCG; ii) diagnosis of colorectal carcinoma was confirmed
upon pathological examination of the surgical specimen; and
iii) radical surgery was performed during the initial surgery.
Therefore, patients with benign disease, such as diverticulosis,
and patients with distant, liver or local residual disease at the
time of initial surgery were excluded from the study.

A total of 43 patients underwent Hartmann's procedure due
to LSCC at Meiwa Hospital. A total of 25 patients underwent
radical surgery,and 18 patients exhibited residual disease (local,
distant or liver metastasis). All 25 patients who underwent
radical surgery were confirmed to exhibit no signs of recur-
rence following 6 months of surveillance. However, 10 patients
were unsuitable for second-look surgery due to advanced age
(>80 years) or high American Society of Anesthesiologists
(ASA) score (ASA>IT) (13). Therefore, 15 patients were
included in the present study. Written informed consent was
obtained from all patients and the study was approved by the
ethics committee of Meiwa Hospital.

Initial surgery. During Hartmann's procedure, radical surgery
with lymph node dissection was conducted, and the vascular
pedicle was transected at the inferior mesenteric artery,
followed by high-tie ligation. Resected specimens of colorectal
malignancies were removed to leave the proximal segment of
the bowel as an end colostomy, while the remaining distal
bowel was oversewn as a rectal stump. The resection line
of the distal bowel was generally located at the level of the
peritoneal reflection with consideration of the blood supply,
and the distal rectal stump was marked with non-absorbable
PROLENE?® sutures (Ethicon, Inc., Summerville, NJ, USA).
Following surgery, the administration of adjuvant oral
5-fluorouracil (5-FU)-based chemotherapy (TS-1%; Taiho
Pharmaceutical Co, Ltd., Tokyo, Japan; 80 mg/m?*/day) was
recommended for all patients, and patients with N2 stage or a
positive pathological P stage also received oxaliplatin (Elplat®,
Yakult Pharmaceutical Co, Ltd., Tokyo, Japan; 85 mg/m?*/day)
intravenously as additional adjuvant chemotherapy for a total
of 6 months.

Second-look surgery. Following six months of surveillance,
second-look surgery was considered in cases that exhibited
no signs of recurrence during chest and abdominal computed
tomography (CT; SOMATOM Definition Flash; Siemens AG,
Munich, Germany) examinations. During the second-look
surgery, patients were assessed for local recurrence, and
the intestinal continuity, which was re-established during
laparoscopic Hartmann procedure reversal, was reviewed. If
localized recurrence or peritoneal dissemination was observed,
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the carcinomatous lesion was resected and anastomosis was
then performed.

Patient surveillance. Following second-look surgery, patient
surveillance was performed as follows: Chest and abdominal
CT examinations were conducted every six months; colonos-
copy was performed annually; and blood tests, which included
measurement of carcinoembryonic antigen and cancer
antigen 19-9 levels, were performed every three months.
Local recurrence was defined as the identification of a recur-
rent tumor within the pelvis, while systemic recurrence was
defined as the presence of recurrent disease outside the pelvis.

The pathological findings of the resected specimens were
assessed according to the Japanese General Rules for Clinical
and Pathological Studies on Cancer of the Colon, Rectum
and Anus (7th edition) (14).

Statistical analysis. Time to recurrence was measured from
the date of second-look surgery to the date of recurrence,
and the long-term outcomes were assessed to determine the
3-year local relapse-free survival (LFS) and recurrence-free
survival (RFS) rates, which were estimated using the
Kaplan-Meier method. All data analysis was performed
using JMP 10.0 statistical software (SAS Institute Inc., Cary,
NC, USA).

Results

Patients' characteristics at the time of initial surgery. The
patient cohort included 10 females (66.7%) and 5 males
(33.3%), with a median age of 61 years (range, 32-75 years)
(Table I). All patients exhibited an ASA score of I or II, and the
median body mass index was 21 kg/m? (range, 16-31 kg/m?).
The most common type of tumor was rectosigmoid carcinoma
(10 patients; 66.7%). A total of 14 patients exhibited patho-
logical stage T3 disease, whereas 1 patient exhibited stage T4
(sigmoid) disease. In addition, 8 patients exhibited lymph node
metastasis (Table I). At laparotomy, 3 patients were observed to
exhibit peritoneal dissemination (Table I); however, all lesions
were localized and were radically resected. Following surgery,
all patients received adjuvant chemotherapy, and 4 patients
received oxaliplatin as additional adjuvant chemotherapy.

Patients' characteristics at the time of second-look surgery.
Following six months of surveillance, none of the patients
exhibited signs of recurrence on physical or radiological
examination. The median interval between initial and
second-look surgery was 273 days (range, 212-592 days;
data not shown). During the second-look surgery, 11 patients
underwent colorectal anastomosis (CRA), 2 patients under-
went colo-anal anastomosis (CAA), 1 patient underwent
ceco-rectal anastomosis (Ce-RA) and 1 patient underwent
ileo-anal canal anastomosis (IACA) (Table IT). CRA has been
proposed as the standard procedure to re-establish intestinal
continuity (10-12). However, 2 patients underwent CAA due
to the formation of dense adhesions between the rectal stump
and bladder, small bowel and vagina. In addition, 2 patients
with short-reconstructed colons underwent further mobiliza-
tion of the splenic flexure to achieve sufficient mobility of
the descending colon, and therefore, were reconstructed with
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Table I. Patients' characteristics at the time of initial surgery.

Parameter n
Gender

Male 5

Female 10
Age, years

Median (range) 61 (32-75)
BMI, kg/m?

Median (range) 21 (16-31)
ASA score

I 13

II 2

I 0

v 0
Tumor location

Descending 2

Sigmoid 3

Rectosigmoid 10
Pathological T stage®

TO-2 0

T3 14

T4 1€
Pathological N stage®

N 7

N1 6

N2 2
Pathological P stage®

P 12

p* 3
TNM stage®

11 5

I 7

v 3
Adjuvant chemotherapy

Oral intake only 11

Oxaliplatin added 4

*According to the Japanese Clinical and Pathological Guidelines
for the Colon, Rectum and Anus (7th edition) (14). *According to
the National Comprehensive Cancer Network Clinical Practice
Guidelines in Oncology (15). “Sigmoid. BMI, body mass index;
ASA, American Society of Anesthesiologists; TNM, tumor-node-
metastasis.

the right-side colon or ileum. A total of 5 patients required a
diverting ileostomy due to incomplete anastomosis.
Second-look surgery revealed that 2/3 patients with peri-
toneal dissemination at the time of initial surgery exhibited
localized peritoneal dissemination at the time of second-look
surgery. However, these patients underwent radical surgery
with partial peritonectomy. The other patient did not exhibit
peritoneal dissemination at the time of second-look surgery,
and exhibited no signs of local or distant recurrence following
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Table II. Patients' characteristics at the time of second-look
surgery.

Parameter n

Surgical procedure
CRA 1
CAA
Ce-RA
TIACA

Diverting ileostomy
Yes 5
No 10

Length of surgery, min
Median (range)

—_ = N —

257 (189-600)

Amount of blood lost, ml

Median (range) 405 (290-3,340)
Local recurrence
Yes A
No 13
Distant recurrence
Yes 0
No 15
TNM residual tumor classification®
RO 15
R1-2
Complications
Wound infection 2
Ileus 2
Pelvic infection 1
Abdominal hernia 1
Intraoperative injury (bladder) 1
Wound infection and ileus 1
Wound infection and pelvic infection 1
Wound infection and cholecystitis 1
None 5

“Peritoneal dissemination. "According to the National Comprehensive
Cancer Network Clinical Practice Guidelines in Oncology (15).
CRA, colorectal anastomosis; CAA, colo-anal anastomosis; Ce-RA,
ceco-rectal anastomosis; IACA, ileo-anal canal anastomosis; RO, no
residual tumor confirmed microscopically; R1, microscopic tumor
residue; R2, macroscopic tumor residue.

37 months of follow-up. In certain cases, postoperative compli-
cations developed, including wound infections (n=5), ileus
(n=3), pelvic infection (n=2), cholecystitis (n=1) abdominal
hernia (n=1) and intraoperative bladder injury (n=1; Table II);
however, all patients were successfully treated conservatively
using infusion fluids and/or antibiotics, with the exception of
the abdominal hernia patient, who remains under observation.

Long-term outcomes following second-look surgery. The
median follow-up period subsequent to second-look surgery
was 35.4 months (range, 9.0-64.0 months; data not shown).
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The 3-year LFS and RFS rates were 92.3 and 78.6%, respec-
tively (Fig. 1). Of the 2 patients who exhibited peritoneal
dissemination at the time of second-look surgery, 1 patient was
recurrence-free following 27 months of follow-up, and 1 patient
exhibited local recurrence in the peritoneum after 30 months.
Of the 5 patients who required diverting ileostomy, the stoma
in 4 patients had already closed, and the stoma in the remaining
patient was planned to be closed. Therefore, intestinal continuity
was considered to have been maintained in all patients 8 months
subsequent to the performance of second-look surgery.

Discussion

Laparoscopic Hartmann procedure reversal for LSCC is asso-
ciated with a substantial risk of surgical complications, as the
surgery may result in a short rectal stump, dense adhesions and
a short left-side reconstructed colon (10-12). In addition, local
recurrence, in particular peritoneal dissemination, disrupts
intestinal continuity (10-12). However, patients who are able to
undergo stoma closure experience an improved quality of life
following surgery (10-12).

Two major problems are associated with the technique used
for laparoscopic Hartmann procedure reversal exist: As a result
of the procedure, dense adhesions develop between the rectal
stump and other tissues, and the left-side reconstructed colon may
be of an inadequate length to reach to the rectal stump (16,17).
In the present study, a high-tie ligation was routinely performed,
and consequently, the distal rectal stump was transected at the
level of the peritoneal reflection following consideration of the
blood supply. Previous studies have reported that the length
of the distal rectal stump is associated with postoperative
complications, and that a short distal rectal stump contributes
to a longer duration of surgery and increased postoperative
complications (16,17). Although the distal rectal stump may be
marked with non-absorbable sutures during the initial surgery, it
may be difficult to identify the rectal stump due to the develop-
ment of dense adhesions with the bladder or vagina, in males
and females, respectively (18). In certain cases, marking sutures
cannot be identified and thus, rectal dilators or a sigmoidoscope
may be used, as well as insufflating the bladder, which enables
the safe dissection and localization of the rectal stump (10,19).
However, despite using these approaches in the present study,
intraoperative complications occurred in 2 patients due to
dense adhesions. In the present study, intestinal continuity was
maintained in all patients following CAA. However, the adhe-
sions led to an inability to mobilize the rectum, and the CAA
technique was a useful method to prevent a failed attempt of
maintaining intestinal continuity in cases with severe adhesions.

Additionally, surgery may result in the left-sided recon-
structed colon being of inadequate length, leading to a subsequent
inability to reach to the rectal stump (16,17). In the present study,
this occurred in 2 patients, and sub-total or total colectomy with
Ce-RA or IACA were selected to use the right-sided colon or
ileum, which released the excessive tension on the anastomosis,
thus avoiding associated complications.

With regard to the timing of the laparoscopic Hartmann
procedure reversal, Pearce et al (20) reported that postop-
erative complications were significantly greater in patients
who underwent surgery within six months of the prode-
dure compared with those who underwent surgery more
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Figure 1. Long-term outcomes following second-look surgery. Time to
recurrence was measured from the time of second-look surgery. LFS, local
relapse-free survival; RFS, recurrence-free survival.

than six months subsequent to the procedure. By contrast,
Fleming et al (21) reported that a longer interval between
initial surgery and laparoscopic Hartmann procedure reversal
(>9 months) was associated with a higher risk of postop-
erative complications. However, these reports were assessed
according to the risk of postoperative morbidity, and analyzed
only in patients with benign disease (21,22). By contrast, the
present study only analyzed patients with colorectal malig-
nancies.

Time to progression (TTP) is defined as the time
period between the start of disease treatment and disease
progression (23). Previous studies have demonstrated that
chemotherapy reduces the postoperative recurrence rate,
and TTP is one of the factors used to evaluate the effects
of chemotherapy (24,25). The TTP following treatment
with oral tegafur/uracil with leucovorin (LV), 5-FU/LV and
capecitabine has been reported to be 3.5, 3.8 and 4.3 months,
respectively (24,25). Therefore, exceeding these periods may
aid early detection of tumor recurrence (22,24). Therefore,
in the present study, second-look surgery was performed
six months subsequent to the initial surgery, and aimed to
assess the patients for local recurrence and to review the effi-
cacy of the laparoscopic Hartmann procedure reversal.

In the current study, 3 patients exhibited peritoneal
dissemination at the time of initial surgery, 2 of which appear
to have been in remission at present. In ~10% of colorectal
cancer cases, patients present with peritoneal dissemination at
the time of diagnosis, and 25% of patients develop peritoneal
dissemination at recurrence (25-28). At present, no evidence
suggests that performing peritonectomy for peritoneal
dissemination of colorectal malignancies improves patients'
outcomes; however, partial peritonectomy for localized
peritoneal dissemination may improve patients' survival (29).
Therefore, the early detection of peritoneal dissemination
and prompt treatment may have contributed to the favorable
outcomes observed in the present cases.

The current study presents certain limitations. Firstly,
the present study is a single arm of a retrospective study, and
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the patient cohort was small. Secondly, the indications for
Hartmann's procedure have decreased in the past years, as
other surgical procedures for LSCC are currently available,
including primary anastomosis with ileostomy or elective
surgery using self-expanding metallic stents (30). However,
perforated or pre-perforated LSCC remain reasonable indi-
cations for Hartmann's procedure (30).

In conclusion, hand-sewn CAA and reconstruction
with right-sided colon or ileum may be useful to prevent
failed attempts to maintain intestinal continuity in patients
with LSCC. With regard to the oncological outcomes,
TTP following oral adjuvant chemotherapy is generally
<6 months; therefore, any time subsequent to this period
would be reasonable to conduct a second-look surgery to
confirm whether recurrence has occurred. Furthermore,
early detection and intensive treatment for localized perito-
neal dissemination may lead to advances in colorectal cancer
treatment in certain cases.
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