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Abstract

Background: Implantation of exfoliated malignant cells has been suggested as a possible
mechanism of tumor recurrence in colorectal anastomoses that might be prevented by cytocidal
washout. The aim of our study was to assess whether malignant cells are likely to be collected by
a circular stapler introduced transanally to perform an anastomosis and to observe local recur-
rences during follow-up, with special attention to the washout status of patients.

Methods: Between May 1999 and March 2004, 96 patients with carcinoma of the rectum and distal
sigmoid colon undergoing anterior resection under the care of three surgeons (only one of whom
routinely performed rectal washout) were prospectively studied. While 38 patients had rectal
washout with 5% povidone-iodine before anastomosis, 58 patients did not. A circular stapler was
used for anastomosis, and the stapler was immediately rinsed in 100 ml of saline. The fluid was
then classified as “acellular,” “malignant cells identified,” or “benign cells identified” by patholo-
gists.

Results: Malignant cells were collected from the circular stapler after use in 3 patients (8%) on
whom rectal washout was performed and in 2 (3%) patients who did not have rectal washout
performed (P = 0.631). Three patients (8%) in the washout group developed local recurrence, and
2 patients (3.4%) in the no-washout group had local recurrence (one was anastomotic recurrence)
(P = 0.338). The median follow-up time was 23 (range: 9—70) months.

Conclusions: There were no differences in terms of the number of patients who had malignant
cells collected from the circular stapler and local recurrence rates between the two groups.
Although this is not a randomized study and size and mean follow-up time of the study were not
sufficient, our results did not offer rational arguments in support of intraoperative rectal washout
when a circular stapler is used after low anterior resection for carcinoma. Because of the limita-
tions of our study, however, we are unable to arrive at a definite conclusion regarding rectal
washout. There is a need for a randomized, controlled, large-scale, multicenter trial to establish
the clinical relevance of intraoperative rectal washout.

This paper was presented at the American Society of Colon and
Rectal Surgeons Annual Meeting, June 21-26, 2003, New Orleans, LA
(in the Resident/Fellow Presentations as the presentation of Interna-
tional Scholarship Winner).
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mplantation of exfoliated malignant cells has been

suggested as a possible mechanism of tumor
recurrences in colorectal anastomoses.'™ There is clear
experimental evidence that colorectal cancer cells are
shed into the lumen of the bowel, they are viable, and they
represent clones of cells capable of transplanting.*® The
use of circular staplers introduced transanally to perform a
low anterior anastomosis may be a danger in collecting
exfoliated cells and possibly implanting them at the site of
anastomosis. Several studies have shown that free
malignant cells are collected on circular stapling devices
during anterior resection.*” Although some reports®° have
suggested that the use of staplers may result in a higher
rate of locally recurrent tumors, no clear data documenting
this occurrence have been reported when stapled and
hand-sewn anastomoses are compared.'° If there is a risk
of implantation of exfoliated malignant cells, such risk is
more serious when performing transanal local excision. It
is nearly impossible to avoid tumor cell implantation during
conventional local excision or transanal endoscopic
microsurgery for rectal cancer. The role of implantation of
tumor cells is a controversial issue. Some authors'''2
strongly recommend introduction of a right-angled clamp
first, followed by a cytocidal washout before cross-stapling,
but the practice of a routine rectal washout during anterior
resection is not universally accepted.

A number of studies have demonstrated that free
malignant cells can be destroyed by effective rectal irriga-
tion using cytotoxic agents, which have been shown to be
effective in in vivo and in vitro studies.®>'3'* Two clinical
reports”'* demonstrated that during resection for rectal
carcinoma, free malignant cells are collected on the cir-
cular stapler and that rectal irrigation effectively eliminates
these cells. However, clinical relevance of intraoperative
rectal washout—i.e., whether rectal washout causes a
reduction in the incidence of local recurrence—was un-
clear. Recently in a retrospective study, the local recur-
rence rate was found to be identical between patients who
underwent rectal washout using cetrimide and patients
who did not have rectal washout before anastomosis.'®
The aim of our study was to assess whether malignant cells
are likely to be collected by a circular stapler introduced
transanally to perform an anastomosis and to observe local
recurrences during the follow-up period, with special
attention to the washout status of patients.

PATIENTS AND METHODS

Between May 1999 and March 2004, in Colorectal Unit
of Department of Surgery, Dokuz Eylul University Hos-
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pital, 96 patients with carcinoma of the rectum (n = 87)
and distal sigmoid colon (n =9) undergoing anterior
resection under the care of three surgeons were pro-
spectively studied. The study was approved by the Ethics
Committee of Dokuz Eylul University, Faculty of Medi-
cine.

The rectum was defined as the portion of large bowel
located between 0 and 15 c¢m from the anal verge.'®'”
This was measured by rigid rectosigmoidoscopy. Tumor
localization was subsequently subdivided into lower
rectum (0 -5 cm from anal verge), midrectum (6—10 cm),
upper rectum (11-15 cm), and distal sigmoid (16—20
cm).

The preoperative examination included general clinical
examination, digital rectal examination, a complete blood
test, chemistry profile, carcinoembryonic antigen (CEA)
assessment, rigid proctosigmoidoscopy, colonoscopy,
tumor biopsy, computed tomography (CT) of the abdo-
men and pelvis, and, chest radiography. Endorectal
magnetic resonance imaging was used routinely to
establish better preoperative staging from 2002 to date.
CT of thorax was administered in patients who were
candidate to preoperative chemoradiotherapy. Response
to chemoradiotherapy was based on pre-treatment clini-
cal stage versus the final pathologic stage.

Of the 96 patients, 17 (18 %) patients were found to
have stage IV disease at presentation. The remaining 79
patients with stage [, Il, and Il disease underwent
potentially curative surgery such as resection of all
macroscopic tumor without positive margin and removal
of the draining lymph nodes, with no evidence of distant
metastases. Curative resection was defined as histolog-
ically complete resection of primary tumor with no
metastasis to liver or peritoneum (Ry).'®'® Patients who
had microscopic residual tumor were classified as Ry and
those who had macroscopic residual tumor were classi-
fied as R,.2°

The surgical technique included a mesorectal excision
as described previously.?' A total mesorectal excision
(TME) was performed for tumors in the lower and midrec-
tum, whereas the mesorectum was divided 5 cm distal to
the tumor for upper rectal cancer. If the tumor was attached
to adjacent parietals or viscera, en bloc excision was per-
formed. The histopathological examination of the operative
specimens was performed according to the principles of
Quirke et al.?? The report included tumor staging according
to the International Union Against Cancer/American Joint
Committee on Cancer TNM staging system.?® Patients
with stage Il or Ill rectal carcinoma in the mid or lower
rectum received preoperative chemoradiotherapy (1.8 Gy
perday, 5 days per week to a total 25 fractions over a period
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of 5 weeks for a total of 4500 cGy + 5-fluorouracil 225 mg/
m?/day infusion for 5 days/week over 5 weeks). Patients
with stage Il, Ill, and IV distal sigmoid colon and rectal
cancer received 12 cycles of postoperative chemotherapy
every 2 weeks (5-fluorouracil 400 mg/m?/day iv bolus +
leucovorin 200 mg/m?/day iv over 2 hours then 5-fluoro-
uracil 600 mg/m?/day 22 hours infusion for two days). Basic
criteria for the administration of chemotherapy were ade-
quate blood counts (WBC >4000/mm?®, Hb>11g/dl, PLT >
100.000/ mm®), and serum biochemistry (creatinine < 1.5
mg/dl, aspartate aminotransferase [AST] and alanine
aminotransferase [ALT] < 2x upper limit of normal, bili-
rubin < 2.0 mg/dl), as well as good performance status
(ECOG [Eastern Cooperative Oncology Group] < 2)inthe
absence of significant systemic disease.?* Local recur-
rences were defined as clinical, radiological, or histological
evidence of recurrent tumor in the tumor bed, regional
nodes, adjoining structures, anastomosis, pelvis, or peri-
neum, and surgical scars regardless of whether new
metastases are found elsewhere. Anastomotic recurrence
was defined as isolated failures in the anastomosis.

All patients were routinely prepared with a low-residue
diet and had mechanical bowel preparation using phos-
phosoda prep (Fleet, De Witt, USA) the 24 hours pre-
ceding the operation. On the morning of the procedure, all
patients were offered preoperative phosphate enema
(Fleet Ready-to-use Enema, De Witt, USA).

The three surgeons differed in their techniques for
anterior resection, one routinely performing rectal wash-
out and the others not. The patients were allocated to
washout status as “washout group” and “no-washout
group.” The patients undergoing rectal washout had
standard mobilization of the colon and the rectum per-
formed, with a cross-clamp applied just distal to the
tumor. If placing a clamp distal to the tumor was not
possible due to narrow pelvis, the bowel lumen was oc-
cluded by an encircling nylon tape distally to the tumor as
previously described.?® A Foley catheter was introduced
per rectum, and an average volume of 500 ml 5% povi-
done-iodine was used to irrigate the rectal stump. The
rectum was then cross-stapled distal to the clamp or
nylon tape and divided. If the tumor was so distal that it
did not permit this technique, the lumen was washed out
with no distal clamp, and the stapler was placed across
the rectum. The patients having no rectal washout had
also standard mobilization of the colon and the rectum. A
cross-stapler was placed distal to the tumor and fired. A
circular stapling device was used to fashion the anasto-
mosis in all patients.

The donuts were detached and the stapler (anvil and
instrument) was immediately rinsed in 100 ml of saline.
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The fluid was sent to the pathology laboratory as an un-
fixed fresh specimen. This fluid was poured into 100 ml
plastic screw cap centrifuge tubes and centrifuged for 10
minutes at 2500 rpm. The supernatant was then poured
off; the precipitate was poured into 10 ml tubes and once
more centrifuged for 10 minutes at 2500 rpm. To deal with
the low cellularity of the specimen, the cytocentrifuge
preparations were prepared from the precipitate by using
Shandon’s Cytospin 2 cytocentrifuge (Hermle Z 380,
Hermle AG, Gosheim, Germany). The preparations were
stained with hematoxylin and eosin and evaluated by two
pathologists in a blinded fashion. The fluid was classified
as “acellular,” “malignant cells identified,” and “benign
cells identified.”

All patients were examined for local recurrence every 3
months by a surgeon who was masked to the patient’s
rectal washout status. During each visit, the patients were
offered clinical examination, CEA assessment, rigid rec-
tosigmoidoscope, and abdominal ultrasonography every
three months for the first 2 years; every 6 months for the
next 3 years. Patients also had an annual chest x-ray,
abdominopelvic CT, and colonoscopy. For levels of
CEA > 10 ng/ml, a CT scan of the abdomen and pelvis
was performed. For the purpose of this study, the last
follow-up was done in July 2005. No patient was lost to
follow-up. Statistical analyses were done with the chi-
squared test, Student’'s ttest, and Fisher's exact test
when considered appropriate.

RESULTS

All treatment steps, local recurrences and the outcome
of these patients are shown in Figure 1.

The two groups were well matched for patient charac-
teristics, in terms of age, sex, localization of the tumor,
diameter of the tumor and stage of the tumor (Table 1),
distal and radial clearance margins, differentiation and
macroscopic appearance of the tumor, resection mar-
gins, and residual tumor status (Table 2). In the washout
group, 5 patients had preoperative adjuvant therapy and
31 patients had postoperative adjuvant therapy, whereas
in the no-washout group, 16 patients received preopera-
tive adjuvant therapy, and 42 patients received postop-
erative adjuvant therapy. Each group was homogeneous
with regard to preoperative and postoperative adjuvant
therapy (P = 0.121). The donuts were complete and tu-
mor free in all patients. The median follow-up time of all
patients was 23 (range: 9—70) months. The mean follow-
up time was similar in the two groups (33.17 = 15.60 vs.
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96 patients with rectosigmoid cancer
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Figure 1. Treatment steps of 96 patients with rectosigmoid cancer. Preoperative course of chemoradiotherapy was completed in
all (21/21) patients and there were no deaths in this treatment period. In the 17 (18%) patients with stage IV disease, distal margins
were positive in two patients; distal as well as radial margins were positive in one patient. The perioperative mortality rate of series
was 1.04% (1/96). Seventy-five patients who had stage I, lll, and IV disease were found to be suitable for postoperative adjuvant
therapy. Two patients refused the treatment. Remaining 73 patients received postoperative adjuvant therapy (chemotherapy in 36
patients and radiochemotherapy in 37 patients). Postoperative chemotherapy was completed in 72 (99%) patients. There was one
death in this treatment period. Resectable liver metastases have been identified in 6 patients. In 3 of these patients, the metastases
were identified at the time of initial surgery and proceeded to partial liver resections 8 weeks postoperatively. The remaining 3
patients were found on routine follow-up control, and also they underwent partial liver resection. All 6 patients remained disease free
at the last follow up (July 2005). The median follow-up was 23 (range: 9-70) months.

36.08 + 19.48 months, P = 0.421). Although the number
of patients who had neoadjuvant therapy was fewer in the
washout group than in the no-washout group, the differ-
ence was not statistically significant (P = 0.131).

At the end of two cytological examinations, there was no
contradictory classification. Three (8%) patients on whom
rectal washout was performed had malignant cells col-
lected from the circular stapler, whereas 2 (3%) patients

who did not have rectal washout performed had malignant
cells identified. There was no significant difference be-
tween the two groups regarding having malignant or be-
nign cells in the centrifuged saline or having acellular
cytology (P = 0.631) (Table 3). Of the five patients with
malignant cytology, the original tumor was stage | in one
patient, stage Il in one, stage Ill in one, and stage IV in
two. One patient had preoperative chemoradiotherapy.
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Table 1.
Comparison of groups regarding patient characteristics
No-washout
Parameters Washout group n = 38 group n = 58 P Value
Age, years (mean * SD) 60.8 £ 12.0 60.6 = 11.5 0.937
Sex
Male 26 28 0.061
Female 12 30
Localization of tumor
Distal sigmoid colon 1 8
Upper rectum 22 24 0.062
Mid rectum 13 16
Lower rectum 2 10
Size of tumor, cm 4,53 + 1.69 421 +1.69 0.368
(mean £ SD)
TNM stage?
I 7 13
1] 12 15 0.703
Il 14 18
\Y 5 12

4International Union Against Cancer/American Joint Committee on Cancer TNM staging system.2®

The rate of having malignant cells in the centrifuged saline
in patients who had preoperative chemoradiotherapy and
in patients who did not have preoperative chemoradio-
therapy was similar (4.8% vs. 6%, P = 0.699).

In patients who had preoperative chemoradiotherapy
(n = 21), 7 of them had no response and they had benign
cells in the centrifuged saline; 2 patients showed com-
plete response and they had benign cells in the centri-
fuged saline; 12 patients had partial response and 10
patients had benign cells in the centrifuged saline, 1 pa-
tient had malignant cells in the centrifuged saline, and 1
patient had acellular cytology.

Gross appearance of the tumor was either bulky-exo-
phytic (3 patients) or infiltrative-ulcerated (2 patients) in
patients who had malignant cells identified in the centri-
fuged saline.

Although distribution of tumor localizations were
homogenous between groups (P = 0.062) (Table 1),
there was an increase in low cancers in the no-washout
group (10/58). The possible interaction between tumor
localization and malignant cytology was tested by strati-
fication. When tumor localizations were grouped as upper
rectum tumors (distal sigmoid plus upper rectum) and
lower rectum tumors (middle rectum plus lower rectum),
there was no association between washout status and
malignant cytology in any of the tumor localization strata
(P = 0.068 for upper rectum group and, P = 0.52 for the
lower rectum group). The local recurrence rate was 5.2%
for all patients. Two patients with local recurrence were
also noted to have widespread distant metastases at the
time of local recurrence. Three (8%) patients in the

washout group developed local recurrence. None of
these recurrences were at the anastomosis. Two (3.4%)
patients in the no-washout group had local recurrence,
one of them an anastomotic recurrence (Table 1). There
was no significant difference in the local recurrence rates
between the two groups (P = 0.338).

The characteristics of four patients with recurrent dis-
ease are shown in Table 4. Of 3 patients with local recur-
rence on whom rectal washout was performed, two had
benign cells collected from the circular stapler and one
patient’s slides were acellular. Two patients with local
recurrence on whom rectal washout was not performed
had benign cells collected from the circular stapler. Of the f5
patients with local recurrence, the original tumor was stage
I in one patient, stage Il in one patient, stage Il in two, and
stage IV in one. Three patients with recurrent rectal cancer
underwent salvage surgery and postoperative chemo-
therapy and chemoradiotherapy. One patient with stage IV
disease underwent only radiotherapy. One patient’s local
recurrence was diagnosed during her ninth cycle of post-
operative chemotherapy. She developed intestinal
obstruction and severe neutropenia and died before an
attempt could be made to treat her local recurrence.

DISCUSSION

Exfoliated malignant cells implanting at distal sites
within the bowel mucosa have been reported in the
literature, and it has long been held that anastomotic
recurrence is caused by this mucosal implanta-
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Table 2.
Comparison of groups regarding clinical and histopathological features
Parameters Washout group, n = 38 No-washout group, n = 58 P Value
Preoperative chemoradiotherapy
Yes 5 16 0.131
No 33 42
Response to preop. chemoradiotherapy
No 3 4
Partial 2 10 0.307
Complete 2
Distal margin
Negative 38 56
Positive - 27 0.247
Radial margin
Negative 36 57 0.274
Positive 2 1
Differentiation of tumor
Poor 1 6 0.356
Moderate 27 39
Good 10 13
Gross appearance of tumor
Bulky-exophytic 19 24
Infiltrative-ulcerated 15 24 0.491
Annular 4 7
Diffuse infiltrative - 3
Distal resection margin, cm (mean = SD) 35+20 35+23 0.924
Postoperative adjuvant therapy
Yes 31 42 0.556
No 7 16
Residual tumor after surgery®
Ro 31 46
R4 2 - 0.149
Rz 5 12
Follow-up, month (mean + SD) 36.08 + 19,48 33.17 £ 15.60 0.396
4Both patients had stage IV disease and underwent R, resection.
byicc, TNM Supplement 1993.2°
Table 3.
Comparison of groups regarding cytology and local recurrences
Washout group n = 38 % No-washout group, n = 58 % P Value
Cytology results
Acellular 5 13 8 14
Benign cells identified 30 79 48 83 0.631
Malignant cells identified 3 8 2 3
Local recurrence
Yes 3 8 24 3
No 35 92 56 97 0.338

40ne of them was an anastomotic recurrence.

tion.>62673% | ocal recurrence also may be attributable to
inoculation of malignant cells when trocar punctures the
sealed rectal stump in the cross staple technique. More-
over, it has been shown that viable colorectal cancer cells
were able to cross an otherwise watertight anastomosis
where they potentially might cause to locoregional
recurrence.>® In theory, implantation of viable tumor cells

may be responsible for some of the anastomotic recur-
rences as well as some of the other types of locoregional
recurrence. Spillage of intraluminal tumor cells into the
pelvis would be a logical mechanism, although one study
reported that these cells were not viable®’; others have
demonstrated large numbers of viable intraluminal tumor
cell*3! that could produce tumors when injected into a
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Table 4.
Characteristics of patients with local recurrence

Intraoperative Postoperative Time of tumor Concurrent

Result

Distal
resection

Location Diameter Stage Preoperative

distal
metastases

recurrence
(months)

adjuvant

tumor
spillage

Resection

of

chemoradio Curative

of tumor  of
tumor?

of

Sex Age tumor

Rectal Washout

therapy

surgery? margin (cm) cytology margins

therapy

(cm)

Washout group

26

Ro 2 Acellular

M 66 Upper

1

rectum

F 69 Mid

12

Benign

1

Ro

v

rectum
M 47 Upper

12

8 Benign

Ro

10

rectum

No-washout group

10

5 Benign

Ro

6

M 75 Upper

1

rectum
F 67 Distal

16

Benign

Ro

2

rectum

4International Union Against Cancer/American Joint Committee on Cancer TNM staging system.2®

bRO, no macroscopic or microscopic residual tumor after surgery; R, microscopic residual tumor after surgery; R, macroscopic residual tumor after surgery.?®

“Radiotherapy and chemotherapy.

9Chemotherapy.
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mouse model.®2 This provides an argument for the use of
intraluminal washout during anterior resection.

Church et al., stated that thorough rectal irrigation
probably eliminates exfoliated malignant cells, mainly by
mechanical cleansing, rather than by any cytocidal effect
of the irrigant; thus intraoperative rectal washout with
normal saline before an anastomosis should be consid-
ered.'? With the use of saline alone, Jenner et al., have
demonstrated that rectal washout mechanically removes
exfoliated malignant cells from the distal rectum. In their
study, none of 10 patients on whom rectal washout was
performed had malignant cells collected from the circular
stapler, but 8 of 10 patients who did not have rectal
washout had malignant cells identified (P = 0.0007)."
Thus, these investigators strongly advise the routine use
of rectal washout before anastomosis for all anterior
resections for cancer.’® In our study, in spite of cytocidal
rectal washout, 3 (8%) patients had malignant cells col-
lected from the circular stapler, but none of them devel-
oped local recurrences in 6, 19, 24 months follow up time.
Sayfan et al., also confirmed that free malignant cells are
shed into the lumen of the rectum during anterior resection
in patients with rectal cancer and distal sigmoid colon.'®
They concluded that the volume of the lavage fluid should
be larger than 500 ml to minimize the possibility of malig-
nant cell entrapment in staple lines."® In our study, cyto-
logical examination of circular stapler irrigation revealed
that benign or malignant epithelial cells were present in
87% (33/38) of patients despite a rectal washout. Rectal
washout with 500 ml volume of 5% povidone-iodine did not
effectively achieve its goal of cellular eradication.

In the study of Dehni et al., despite the fact that all
patients had rectal washout with 5% povidone-iodine both
at the start of procedure and after rectal mobilization,
3 (3/255) patients developed local recurrence at the
anastomosis.®® It has been shown that blood makes
povidone-iodine and chlorhexidine/cetrimide much less
efficient at killing colorectal cells.®* It is not clear whether
cytocidal agents are effective in preventing anastomotic
recurrences.

The clinical importance of cytocidal rectal wash-
out—effect of cytocidal rectal washout on the incidence of
local recurrence—was recently tested in a retrospective
clinical study.'® Ninety patients with rectal cancer
underwent rectal washout with cetrimide before anasto-
mosis. Fifty-one patients with rectal cancer did not have
rectal washout before anastomosis. There was no sig-
nificant difference in the local recurrence rates between
two groups (4.4% vs. 5.9%, P = 0.0653). Although, the
study population was small, the author concluded that the
true benefit of cytocidal washout was small.'® The
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American Society of Colon and Rectal Surgeons pub-
lished practice parameters for the management of rectal
cancer in 2005.%° They concluded that there was insuffi-
cient evidence to recommend intraoperative rectal
washout.® In our study local recurrence rates were
similar in the rectal washout group and the no-washout
group. None of the patients who developed local recur-
rence had malignant cells collected from circular stapler,
but the only patient who developed anastomotic recur-
rence was in the no-washout group.

When interpreting this result one should take into
account the present study’s limitations. The first is that
the size of our study was not sufficient to detect the dif-
ference of local recurrence rates with a good statistical
power. The second, although no patient was lost during
the follow-up period, the mean follow-up time of our study
was less than 5 years, and that was not sufficient time to
allow all potential recurrences to become apparent. Third,
although the study was prospective in terms of data col-
lection, the study design was not randomized due to
having surgeons with obvious preferences on rectal
washout administration. Thus, allocation of patients was
based on the surgeon’s preference.

In conclusion, there were no differences in terms of the
number of patients who had malignant cells collected from
the circular stapler and local recurrence rates between
two groups. Our results did not offer rational arguments in
support of rectal washout when a circular stapler is used
following low anterior resection for carcinoma. However,
because of the limitations of our study, we are unable to
draw a definitive conclusion regarding rectal washout.
There is need for a randomized, controlled, large-scale,
multicenter trial to establish the clinical relevance of in-
traoperative rectal washout. In addition, the optimum
volume of lavage fluid and the value of using cytocidal
agents instead of normal saline are still unclear issues.
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