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Abstract

Recurrence at the site of a stapled anastomosis is generally believed to result from the
luminal implantation of viable cancer cells during stapling. We report a case in which colon
cancer recurred twice at the site of a stapled anastomosis, despite povidone iodine (PVP-I)
lavage consisting of an enema with 5% PVP-I solution before the operation and intraoperative
lavage of the rectal remnant and the descending colon with a 10% PVP-I solution. Three
months after sigmoidectomy to resect a carcinoma of the sigmoid colon, a circular anastomotic
recurrence was found at the suture line after anastomosis with a stapler. However, 11 months
after the subsequent resection and reanastomosis to remove the first anastomotic recurrence,
another anastomotic recurrence was found. We performed abdominoperineal resection for the
second recurrence at the site of the stapled anastomosis. Suture-line recurrence could not be
prevented in the present case despite lavage with a PVP-I solution for prophylaxis.
(J Nippon Med Sch 2007; 74: 251―256)
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Introduction

Local recurrence is a major cause of morbidity
and mortality after surgery for cancer of the large
bowel1,2. While most local recurrences may be
explained by inadequate resection margins3 or occult
lymphatic involvements 4, the intraoperative
implantation of exfoliated malignant cells may be
another cause5―7. Recurrence at the site of a stapled
anastomosis is generally caused by luminal

implantation of viable cancer cells during end-to-end
anastomosis (EEA) stapling5,6. To prevent suture-line
recurrence, intraluminal lavage with warm saline
and povidone iodine (PVP-I) solution before
anastomosis has been proposed8―12. We report herein
a case in which colon cancer recurred twice at the
site of a stapled anastomosis, despite the use of PVP-
I intraluminal lavage.
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Fig. 1 Barium enema studies. a: Preoperative barium enema study. A sigmoid colon carcinoma 
is visible. b: Suture-line recurrence after the first operation. A side-to-end anastomosis 
was performed. c: Suture-line recurrence after the second operation. An EEA was 
performed.

Case Report

A 64-year-old man initially presented at our
hospital with fecal occult blood. A double-contrast
barium enema examination revealed an elevated
lesion of the sigmoid colon (Fig. 1a). Colonoscopy
permitted biopsy and enabled pathologic
confirmation of a well-differentiated adenocarcinoma
of the colon. In March 2001, sigmoid colectomy with
lymph-node dissection was performed (Fig. 2a).
Preoperative retrograde irrigation of the entire colon
via the rectum was performed with 2,000 ml of a 2%
PVP-I solution. During this initial operation, an EEA
stapler introduced via a proximal colonic stump was
used to perform a side-to-end anastomosis, after
lavage of the rectal remnant with a 10% PVP-I
solution. No lymphatic invasion, vascular invasion, or
regional lymph node metastasis was observed
during histopathological examination of the resected

specimen. Surgical margins were free from cancer
cell. The cancer lesion had infiltrated the subserosal
layer. After the operation, the patient did not
receive any anticancer chemotherapy.

Three months after the first operation, the patient
complained of bloody stool. A barium enema
examination revealed a circular stenosis of the
rectum (Fig. 1b). Colonoscopy subsequently showed
an anastomotic stenosis with an elevated circular
lesion along the suture line which was diagnosed
with biopsy as a well-differentiated adenocarcinoma.
A second operation was performed in November
2001. The proximal part of the rectum and
segmental descending colon were resected to
remove the suture-line carcinoma. Immediately
before the operation, retrograde whole-colon
irrigation with 2,000 ml of 5% PVP-I solution was
performed for about 15 minutes. Because the 2%
PVP-I solution had been ineffective for the
prophylaxis of suture-line recurrence, a 5% PVP-I
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Fig. 2 Gross pathological findings of resected specimens. a: First operation. b: Second operation. 
c: Third operation.

Fig. 3 Microscopic pathological findings at the suture line. a: First suture-line recurrence.  
b: Second suture-line recurrence.

solution was used on the basis of previously
reported results8,13. A transanally introduced EEA
stapler was used for EEA after lavage of the
remnant rectum and the descending colon with a
10% PVP-I solution. A cancer lesion was observed on
the stapled line at the site of the stapled root (Fig. 2
b). No other lesions were noted. Histopathological
examination showed a well-differentiated
adenocarcinoma that had infiltrated the proper

muscle layer without lymphatic invasion, vascular
invasion, or lymph-node metastasis (Fig. 3a). Surgical
margins were free from cancer cells.

Eleven months after the second operation, regular
follow-up with colonoscopy and a barium enema
examination revealed a second anastomotic stenosis
with an elevated lesion (Fig. 1c). Biopsy of this lesion
disclosed a well-differentiated adenocarcinoma. The
serum level of carcinoembrionic antigen was 4.8 ng�
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ml. In April 2002, abdominoperineal resection of the
anastomosis and rectum was performed to remove
the second recurrence at the suture line (Fig. 2c).
Histopathological examination showed a well-
differentiated adenocarcinoma on the stapled line
which had infiltrated the proper muscle layer
without lymphatic invasion, vascular invasion, or
lymph node metastasis (Fig. 3b).

Discussion

Local recurrence after potentially curative
colorectal cancer surgery reportedly occurs in 2.6%
to 32% of patients14. Local anastomotic recurrence of
colorectal cancers is usually attributable to
incomplete resection3, migration of cancer cells into
the lymphatics4, the presence of residual occult
metastases in the mesorectum15, or the implantation
of exfoliated cancer cells during anastomosis5―7.
Furthermore, Law et al16. have reported that
lymphovascular invasion is a major factor in local
recurrence. However, in the present case,
histopathological examination of all the specimens
showed that surgical margins were free from cancer
cell and that lymphatic invasion, vascular invasion,
and lymph node metastasis had not occurred.
Therefore, the implantation of exfoliated cancer cells
was considered the most likely cause of local
recurrence.

Malignant cells shed from the surface of a tumor
can be swept along with the fecal current.
Exfoliation, continued cell viability, and subsequent
implantation of the tumor cells as causes of distal or
suture-line recurrences have remained a
controversial subject. Many authors17,18, however,
have reported large numbers of exfoliated cancer
cells within the intestinal lumen and have isolated
desquamated viable cancer cells in lavage fluid
collected before anastomosis in patients with
colorectal cancer. The ability of these cells to remain
viable has been demonstrated5. Exfoliated viable
cancer cells have been detected in the large bowel
on both the oral and anal sides of a suture line.
Umpleby et al5. have reported that viable tumor cells
can be detected intraluminally as far as 35 cm
proximal to the resection margin in colorectal cancer

specimens. Local recurrence can also be caused by
intraoperative spillage of exfoliated viable cancer
cells into the digestive lumen. Suture-line
recurrences as a result of implantation mechanisms
have also been suggested5. Furthermore, the
possibility of cancer cells being scattered, trapped, or
implanted by the operative procedure has been
suggested. These exfoliated viable cancer cells might
be trapped at the suture line, where they may then
penetrate through the EEA stapled anastomosis.
Kluger et al19. have suggested that free intraluminal
cancer cells of colonic origin might penetrate
through watertight anastomoses and implant on the
anastomotic or peritoneal surface, where they may
then initiate tumor growth. This anastomotic
penetration mechanism is dependent on an
intraluminal cancer cell mass. Multiple clusters of
malignant cells have been observed on circular
stapling devices after the completion of an
anastomosis during an anterior resection for rectal
cancer. In 9 of 10 cases of low anterior resection,
malignant cells were identified in centrifuged saline
that had been used to wash doughnuts of tissue that
had been resected using an EEA stapler, even
though histological examinations had shown the
tissues to be tumor-free6. Malignant cells collected by
a stapler can be implanted during anastomosis and
can cause subsequent anastomotic recurrence.
Therefore, thorough intraluminal colorectal lavage
performed just before anastomosis is an important
step for reducing the risk of local recurrence.

The intraluminal application of one of several
tumoricidal agents has been advocated and has
reported to reduce the incidence of suture-line
recurrence from a range of 10% to 16% to a range of
2% to 3%9,20,21. These cytotoxic agents are used to
prevent the implantation of viable exfoliated tumor
cells responsible for local recurrence of colorectal
cancer. The cytotoxic efficacy of PVP-I was tested in
a rat model7 in which intraluminal colon cancer cells
derived from chemically induced colon cancer were
introduced 2 cm proximal to a colonic anastomosis
and subsequent anastomotic tumor growth was
observed. The administration of PVP-I solution
significantly reduced the incidence of tumor growth.
Viable intraluminal tumor cells cause anastomotic
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tumor growth by becoming implanted at the site of
anastomosis, but PVP-I has a cytotoxic effect on
these cells. Whole-colon washout on-table using 5%
PVP-I via the appendix seems clinically feasible8.
This technique deserves further study as a
substitute for preoperative bowel preparation and
may help prevent carcinoma recurrence caused by
the implantation of viable exfoliated tumor cells. A
5% solution is recommended because 1% PVP-I may
be inactivated in vivo by organic substances13. A 5%
PVP-I solution has been reported to be 100%
tumoricidal in vitro and remained so after colonic
irrigation10.

In the present case, cancer cell implantation was
thought to have caused the recurrence, despite the
use of PVP-I lavage. Whole-colon washout with 2,000
ml of 5% PVP-I for 15 minutes and intraoperative
local irrigation of the rectum remnant with 10%
PVP-I could not prevent suture-line recurrence.
Distal implantation on intact mucosa occurs rarely, if
ever, but viable exfoliated cells presumably can be
trapped at an anastomotic suture or staple line
during an operation. Anastomotic recurrence after
the resection of colorectal carcinoma has been
attributed to incomplete whole-colon washout. The
frequency of lavage, the concentration of the PVP-I
solution, the volume of the solution, the lavage time,
the contact time, the route of irrigation, and the use
of complete entire colorectal irrigation and
preoperative irrigation, which are thought to be
causative factors of incomplete whole colon washout,
should be studied clinically.

The most appropriate concentration, volume, and
contact time of PVP-I solution for reducing suture-
line recurrence have been documented. An
appropriate volume of irrigation solution is a
quantity that enables the entire large bowel to be
flushed. Complete whole-colon irrigation with
tumoricidal agents should be performed. Mariani et
al10. have reported that 2 minutes and approximately
1 l of a retrogradely infused 5% PVP-I solution were
required to reach the cecum in all their patients.
Jenner et al11. have performed rectal washout with
200 to 500 ml of normal saline via a Foley catheter
inserted into the rectum. Sayfan et al12. have
suggested that rectal-stump washout during anterior

resection for carcinoma should be a routine
procedure and that the volume of lavage fluid should
be greater than 500 ml. More than 500 ml of PVP-I
solution is required to wash only the rectum, and
1,000 to 2,000 ml is required to irrigate the entire
large bowel.

More than 30 minutes of contact with a 5% PVP-I
solution produces severe damage to the colonic
mucosa, leading to detachment of the epithelial cell
layer in rats8. However, a solution of this
concentration is considered to be effective and to
have minimal adverse effects when a contact time of
less than 30 minutes is used.

More than 1,000 ml of a 5% PVP-I solution and a
contact time of 10 minutes are required to wash the
large bowel during preoperative preparations for
colorectal cancer surgery.

Wind et al22. have suggested that recurrence may
develop at scars in the anal mucosa when a staple
gun has been introduced for anastomosis. Cancer
cells may penetrate and migrate through the needle
holes and then enter the bruised mucosa. Mucosal
damage by biopsies in the presence of viable colon
cancer cells resulted in mucosal implantation and
intraluminal tumor growth in 1 of 30 rats23. The
intact colorectal mucosa is thought to act as a
barrier to the spread of tumor cells, and mucosal
damage to the nutrient beds may be necessary for
implantation. Thus, suture lines, anal fissures, anal
fistulas, hemorrhoidectomy sites, cecostomies, and
other areas of mucosal injury may serve as beds for
implantation and subsequent recurrence24. The
needle holes and circular mucosal bruising produced
by EEA stapling can cause mucosal injury at the
suture line. Therefore, EEA staplers should be used
with care. Although suture-line mucosal injury
cannot be prevented during EEA stapling, other
mucosal injuries can be avoided.

The present report discussed the prevention of
exfoliated cancer cell implantation during
anastomosis. The invasive and metastatic properties
of cancer cells are regarded as causes of suture-line
implantation; further review of this topic will be
necessary in the future.
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