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We report a rare case of colon cancer in which a depressed-
type tumor only 5 mm in diumeter invaded the submucosal
layer and produced intermediate lymph node metastasis. A
47-year-old male received a total colonoscopy for a
depressed-type lesion with marginal elevation in the
sigmoid colon. The lesion measured 5 mm in diameter.
On chromoendoscopic examination, the depression was
clearly demarcated and an irregular pit pattern was
identified in the demarcated area by magnification suggest-
ing invasion of the submucosal layer requiring surgery.
laparoscopic-assisted sigmoidectomy was perforred and
the resected specimen demonstrated well-differentiated
adenocarcinoma. The depth of lavasion was only 900 pm.
There was no lymphovascular invasion although not only
paracolic, but also intermediate lymph node metastasis was
detected. There have been some reports about small
depressed-type colorectal cancer invading the submucosal
layer; however, intermediate TN metastasis is very rare in
submucosal colorectal cancer. In this case, there were two
noteworthy points: 1) despite the small size, submucosal
invasion could be estimated preoperatively, therefore, a
successful lymph node dissection was performed by
laparoscopic surgery; and 2) although this depressed-type
cancer invaded the submucosal layer only 900 pm and
there was no lymphovascular invasion, intermediate lymph
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node metastasis was detected, [Key words: Early colorectal
cancer; Chromoendoscopy; Magnifying colonoscopyl

olorectal polypoid-type adenoma is considered
C the precursor in the majority of colorectal cancer
(CRC) cases. The early detection and treatment of
these lesions is thought to reduce CRC mortality.
Morson® estimated that up to two-thirds of CRC
develop from adenomatous polyps. Recently, im-
proved endoscopic imaging and advancements in
diagnostic technology have led to a higher rate of
detection of superficial and small colorectal
tumors,>? It has been reported that lesions <10 mm
in diameter, whether polypoid or nonpolypoid, were
unlikely to be advanced cancer?; however, Japanese
researchers have reported the existence of advanced
cancer lesions <10 mm in diameter.*® Several
reports, mostly from Japan, have suggested that
some CRC also can develop de novo from normal
mucosa.”> An alternative explanation is that some
carcinomas have an especially aggressive growth
pattern that quickly destroys the adjacent adenoma-
tous tissue.
With regard to the pathology, the method of
measuring the depth of submucosal (sm) invasion
remains controversial. A relative classification system
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Figure 1. Conventional colonoscopic views showing a
reddish lesion approximately § mm in diameter located in
the sigmoid colon,

has been used to evaluate sm depth of invasion as
follows: sml, infiltration into the upper third of the
submucosal layer; sm2, middle third; and sm3, lower
third. Several studies have demonstrated the useful-
ness of this method for predicting lymph node
metastasis’®, however, this method has not been
useful for specimens obtained endoscopically be-
cause these specimens do not include the muscularis
propria. An absolute classification system, therefore,
has become generally accepted to evaluate endo-
scopic resected specimens. This method classifies the
vertical depth of sm invasion from the lowest edge of
the muscularis mucosae as follows: sm superficially,

Figure 2. Slightly reddish and depressed lesion detected
with marginal elevation (lla+ lic).
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Figure 3. Chromoendoscopy after indigo carmine dye
spraying more clearly showed the demarcated depressed
area with the center of the depressed area slightly
elevated.

<1 mm; and sm deep, >1 mm. A standardized
method of measuring sm depth has not been
established yet. We report a case of small Dukes C
colon cancer in which a 5-mm depressed-type tumor
was diagnosed endoscopically.

REPORT OF A CASE

A 47-year-old male was referred to our institution
for further treatment of a colonic lesion in September
2004. Neither the patient nor the patient’s family had
a past medical history of cancer. The patient had
consulted the previous hospital because of a positive
fecal-occult-blood-test. At that time, a total colonos-
copy identified a small, depressed lesion in the
sigmoid colon. Conventional colonoscopic examina-
tion showed a slightly reddish depressed-type lesion
with a marginal elevation (Ila+llc) in the sigmoid
colon (Figs, 1 and 2). This lesion measured only 5 mm
in diameter and there were no other lesions in the
colorectum. After 0.2 percent indigo carmine dye
spraying, chromoendoscopic examination showed a
clearly demarcated depression (Fig. 3) and crystal
violet staining with magnified view (Olympus CF Q
240ZI; Olympus, Tokyo, Japan) identified an irregular
pit pattern in the demarcated area corresponding to
an invasive pattern (Fig. 4).""'? This tumor, therefore,
was diagnosed as having invaded the sm layer,
resulting in a contraindication for endoscopic muco-
sal resection (EMR). A biopsy sample demonstrated
well-differentiated adenocarcinoma, and there was
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Figure 4. Magnified view with crystal violet staining of the
surface of the central depression with an irregular pit
pattern identified in the demarcated area.

no evidence of metastasis found on computed to-
mography. A laparoscopic-assisted sigmoidectomy
was performed without complication and the resect-
ed specimen also demonstrated well-differentiated
adenocarcinoma. The depth of invasion was 900 pm
and there was no lymphovascular invasion found
(Figs. 5 and 6). A deeper cut was petformed to
evaluate for lymphatic invasion, but there were no
findings suggesting such invasion. As for lymph-node
metastasis, 14 lymph nodes were examined: two
were positive and one of these was intermediate LN
(lymph node) metastasis (Fig. 7).

Figure 5. Histologic views showing a central depressed
area with a well-differentiated adenocarcinoma invading
the submucosa (900 um). Although there was no
lymphovascular invasion, the muscularis mucosa was
completely destroyed.

MINUTE DEPRESSED-TYPE DUKES C CARCINOMA 679

Figure 6. High-power magnification showing the surface
glands of the depressed area were destroyed was
consistent with the magnifying colénoscopy findings.

DISCUSSION

There have been some reports about small,
depressed-type CRC invading the sm layer; however,
intermediate LN metastasis was very rare.’> In this
case, there were two noteworthy points as follows: 1)
despite the small size of the lesion, endoscopic
findings, including magnifying chromoendoscopy
were able to diagnose sm invasion before treatment;
and 2) although this depressed-type cancer invaded
the sm layer only 900 pm and there was no
lymphovascular invasion, intermediate LN metastasis

Figure 7. High-power magnification of the cut section of
the intermediate lymph node showed focal well-differen-
tiated adenocarcinoma suggesting metastasis,
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was detected. After the preoperative diagnosis,
successful LN dissection was performed by laparo-
scopic surgery and this lesion was definitively diag-
nosed as Dukes C colon cancer.

The adenoma-carcinoma sequence is thought to
be the main pathway of CRC carcinogenesis in which
carcinoma develops from adenoma.! Various onco-
genes and tumor suppressor genes, including the
APC, K-ras, p33, and DCC genes, have been reported
to be involved in the carcinogenesis of CRC.Y In
addition, the existence of some depressed-type CRC
has been reported, particularly from Japan, raising the
possibility that some cancers may develop de novo
following a different pathway from the adenoma-
carcinoma sequence. In fact, a lower frequency
of K-ras gene mutations is more likely to be found in
these lesions, showing a much higher rate of sm
invasion despite their small size in contrast to
protruding-type lesions.!*!6 Endoscopists, therefore,
should pay particular attention to depressed lesions
given their higher malignancy potential.

Recently, endoscopic resection has become a gener-
ally accepted procedure for superficial or small CRC
where the probability of lymph-node metastasis is low
and depth of sm invasion is considered an impottant
predictive factor for lymph-node merastasis. According
to the Paris workshop guidelines, superficial-type CRC
with a depth of invasion <1,000 pm has a very low risk
of lymph-node metastasis.'” The incidence of lymph
node metastasis is reported to be approximately 10
percent for CRC with sm invasion, 2 to 3 percent for
CRC superficially invading the sm, and 8 1o 12 percent
for CRC deeply invading the sm."® In a recent
collaborative Japanese study of nonpedunculated sm
invasive CRC, the rate of lymph-node metastasis was 0
percent when the sm depth of invasion was <1,000
um.*® In that analysis, 1) an undifferentiated-type
tumor, 2) existence of lymphatic or venous infiltration,
and 3) a depth of invasion > 1,000 ym from the
muscularis mucosae (mm) were independent risk
factors for LN metastasis based on multivariate analy-
sis, whereas univariate analysis identified the destruc-
tion of the mm as an additional risk factor. Another
study conducted at our institution recently® used
multivariate analysis to show that lymphatic invasion
and high-grade focal dedifferentiation at the submu-
cosal invasive front were independent factors predict-
ing lymph-node metastasis.

In this case, only destruction of the mm met these
criteria and there were no other risk factors for LN
metastasis. The depth of invasion was only 900 pum,
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and there was no lymphovascular invasion or poorly
differentiated component. According to our insti-
tution’s recent study,?® univariate analysis showed
that the status of the remaining muscularis mucosa
had a significant connection with lymph-node me-
tastasis. Physicians should be careful when encoun-
tering this type of lesion, because the complete
destruction of the mm may be one of the risk factors
for LN metastasis. After the preoperative diagnosis, a
lymphadectomy was successfully performed by lap-
aroscopic surgery, and there has been no apparent
recurrence detected 12 months after surgery.

CONCLUSIONS

We report a rare case of CRC invading the sm layer
and showing metastasis to not only the paracolic but
also intermediate LN despite the small size of the
lesion. For a depressed-type cancer, it is necessary to
carefully examine the lesion to establish an accurate
diagnosis and perform suitable treatment,
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Abstract

Background/Aims: This study investigated appropriate lev-
el of upward lymph node (LN) dissection in advanced lower
rectal carcinoma. Methods:; A total of 285 consecutive pa-
tients with stage ll/lll lower rectal carcinoma were analyzed,
LN dissection was classified as follows: division of the root of
the superior rectal artery (UD2), division of the root of the
inferior mesenteric artery (UD3) and UD3 with para-aortic LN
dissection {UD4)}, Results: LN metastases at the root of the
inferior mesenteric artery were found in 4 patients. Their
prognoses were worse than those of the other stage Il pa-
tients (p = 0.011). On the other hand, LN metastases along
the superior rectal artery were discovered in 14 patients,
whose 5-year overall survival rate was 61.2%, By removing
the LNs either UD2 or UD3/4, a similar survival rate was
achieved in stage lil patients with LN metastases along the
superior rectal artery. Conclusion: Survival of a minority
with metastatic LNs at the root of the inferior mesenteric ar-
tery was poor, Additionally, survival is no worse in patients
with positive LN along the superior rectal artery as long as
these positive nodes are resected by either UD2 or UD3/4,
Low ligation is adequate for advanced lower rectal carci-
noma. Copyright © 2007 5. Karger AG, Basel

Introduction

It is well known that lower rectal carcinoma has two
routes of lymphatic spread, i.e. upward and lateral spread.
There have been many reports that discuss the signifi-
cance of lateral pelvic lymph node dissection for ad-
vanced lower rectal carcinoma [1-4]. However, there have
not been any definitive conclusions and various opinions
have been expressed around the world. On the other
hand, the impact of upward lymph node dissection for
sigmoid colon or upper rectal carcinoma has been dis-
cussed in several reports [5-7], and yet few studies have
focused on thisissue in advanced lower rectal carcinoma.
Although Pezim et al. [8] reported that high ligation of
the inferior mesenteric artery had no survival advantage
for rectal carcinoma patients, no counterarguments have
been published and it remains difficult to generalize
about the impact of upward lymph node dissection. The
appropriate extent of upward lymph node dissection for
advanced lower rectal carcinoma remains an unsolved
issue and guidelines need to be established.

This study presents a detailed estimation of how the
level of upward lymph node dissection affects survival
rates following curative resection in advanced lower rec-
tal carcinoma,
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Patients and Methods

Between 1990 and 2002, a series of 303 consecutive patients at
the National Cancer Center Hospital, Tokyo, underwent curative
surgery for stage IT or 111 lower rectal carcinoma, Lower rectal
carcinoma was defined as a tumor with a distal margin 7 cm or
less from the dentate line by digital examination and/or proctos-
copy. Five patients with a history of malignancy (sigmoid colon
carcinoma in 3 and bladder carcinoma in 2), who previously un-
derwent lymph node dissection along the inferior mesenteric ar-
tery or in the lateral pelvis, were excluded, because the routes of
lymphatic spread seemed to be changed in these cases. Two pa-
tients with synchronous advanced rectosigmoid carcinoma were
excluded. Three stage 1T patients and 8 stage 111 patients did not
undergo lymph node dissection along the inferior mesenteric ar-
tery but only in the mesorectum (UDI), because of preoperative
underestimation. These 11 patients were also excluded. Conse-
quently, 285 patients were eligible for this study. The mean (SD)
distance from the dentate line of the lumor was 2.4 (1.0 (range
0.0-7.0) cm. No patients received preoperative radiotherapy and/
or chemotherapy. All patients were evaluated before surgery by
total colonoscopy, barium enema and computed tomography. To
evaluate comorbid conditions, cardiopulmonary function and re-
nal function tests were performed. In our study, lateral pelvic
lymph nodes were regarded as regional lymph nodes according to
the Japanese classification of colorectal carcinoma {9, although
lateral pelvic lymph node metastases are regarded as distant me-
tastases in the TNM classification system [10]. Clinical stage I1 or
1II middle or lower rectal carcinoma, located at or below the peri-
toneal reflection, is an indication for lateral pelvic lymph node
dissection in our hospital {2, 3]. Postoperative adjuvant chemo-
therapy using oral or intravenous fluoropyrimidines was admin-
istered for 6 months to 27 stage IIT patients. Two stage III patients
received postoperative radiotherapy and another underwent con-
comitant chemoradiotherapy.

The incidence of upward lymph node metastases based on his-
topathological data from the resccled specimen, recurrence sites
and survival rate were retrospectively analyzed and the appropri-
ate extent of upward lymph node dissection for advanced lower
rectal carcinoma was evaluated.

Classification of the Level of Upward Lymph Node Dissection

Standard surgical procedures at our institution were previ-
ously reported in detail (11, 12]. The extent of upward lymph
node dissection was classified as follows: UD1 is defined as re-
section of the mesorectum, UD2 as division of the root of the
superior rectal artery with lymph node dissection below that
level, UD3 as division of the root of the inferior mesenteric ar-
tery with lymph node dissection below that level and UD4 as
UD3 with the addition of para-aortic lymph node dissection
(fig. 1) [12]. The level of upward lymph node dissection was de-
termined by preoperative and intraoperative findings. When a
patient was diagnosed as stage I, UD1 to UD2 lymph node dis-
section was performed, UD2 to UD4 lymph node dissection was
performed for patients with stage I or [1I tumor. UD4 was per-
formed until the first half of the 1990s, but has not been per-
formed thereafter because of excessive operative time, bloodlass
and a high incidence of postoperative sexual dysfunction, espe-
cially in males [11,13, 14].

376 Dig Surg 2007;24:375-381
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Fig. 1. Classification of the level of upward lymph node dissection.
UDI1 is defined as resection of the mesorectum; UD2 as division
of the root of the superior rectal artery (SRA) and lymph node
dissection below this level; UD3 as division of the root of the in-
ferior mesenteric artery (IMA) and lymph node dissection below
this level; and UD4 as UD3 with para-aortic lymph node dissec-
tion. IVC = Inferior vena cava; LCA = left colic artery.

Statistical Analysis

Survival curves were traced using the Kaplan-Meier method.
The differences between curves were tested using the log-rank
test. Comparisons between groups were performed using X test.
p < 0.05 was considered significant. All statistical calculations
were made using SPSS computer software (SPSS 11.0, SPSS Inc.,
Chicago, 111, USA).

Results

The characteristics of 285 patients according to the
UD cdlassification are shown in table 1. There were 78
(27.4%), 133 (46.7%) and 74 (26.0%) patients who under-
went UD2, UD3 and UD4, respectively. All patients were
followed up until death or for atleast 3 years with a mean
follow-up period of 66 months. The rate of sphincter-pre-

Uchara/Yamamoto/Fujita/Akasu/Moriya

~ 1245 ~



Table 1. Patient characteristics according to the UD classification

Total (n =285) UD2{(n=78) UD3 (n=133) UD4 (n=74)

Age, years (inean)
Sex ratio (male:female)
Follow-up period (mean)
Surgical procedure
Sphincter-preserving surgery
Non-sphincter-preserving surgery
Lateral LNs dissection
No
Yes
Evaluated LN, n (mean)
Metastatic LN, n (mean)
TNM classification
Stage I
Stage I

58.2 58.1 58.2 584
191:94 53:25 90:43 48:26

66 59 57 88&¢
143 (50.2) 53 (67.9) 64 (48.1) 26 (35.1)%0
142 (45.8) 25 (23.1) 69 (51.9) 48 (64.9)

68 (23.9) 32 (41.0) 31 (23.3) 5(6.8)4
217 (76.1) 46 (59.0) 102 (76.7) 69 (93.2)

42 31 39 574

3 2 3 3

94 (33.0) 29(37.2) 38 (28.6) 27 (36.5)

191 (67.0) 49 (62.8) 95 (71.4) 47 (63.5)

Values in parentheses are percentages.

ap <0.05 UD2vs. UD3, > p < 0.05 UD2 vs. UD4, € p < 0.05 UD3 vs, UD4, d p < 0.05 between each UD dlas-

sification.

serving surgery was higher in UD2 patients than in those
who underwent UD3 or UD4. The rate of undergoing lat-
eral lymph node dissection and the number of evaluated
Iymph nodes increased significantly with the extension
of upward lymph node dissection. However, there were
no significant differences in the number of metastatic
lymph nodes and the ratio of stage II to III among UD
classifications.

In each TNM stage, the overall survival curves in rela-
tion to the extent of upward lymph node dissection were
evaluated and there were no significant differences ac-
cording to the extent of upward lymph node dissection
(fig. 2). Recurrence sites after curative resection are dem-
onstrated in table 2. In both groups with or without
lymph node dissection at the root of the inferior mesen-
teric artery, the lung was the most common site of recur-
rence followed by the liver. Recurrence sites did not sig-
nificantly differ between the groups, including para-aor-
tic or mediastinal lymph node metastases.

Table 3 summarizes the characteristics and outcomes
of 4 patients with lymph node metastases at the root of
the inferior mesenteric artery. They accounted for 1.9%
of the 207 patients who underwent UD3 or UD4. Recur-
rences developed in all cases and their prognoses were
significantly worse than those of the other stage I1I pa-
tients who underwent UD3 or UD4 (p = 0.011) {fig. 3).
None of 4 patients survived for 5 years,

Upward LN Dissection for Rectal
Carcinoma

Table 2. Recurrent sites after curative resection

Recurrent site uD2 UD3/UD4 pvalue
(n=78) (n=207)

Lung 16 (20.5) 36(17.4) 0.543

Liver 6(7.7) 19(9.2) 0.692

Pelvic cavity 7(9.0) 15(72.2) 0.626

Para-aortic or mediastinal LNs 3 (3.8) 4{1.9) 0.352

Values in parentheses are percentages.

On the other hand, lymph node metastases along the
superior rectal artery were discovered in 14 patients, ex-
cluding 3 patients with metastatic lymph nodes at the
root of the inferior mesenteric artery, and table 4 shows
their characteristics. They accounted for 4.9% of all pa-
tients. Ten patients developed recurrence and the lung
was the most common site (6 patients), followed by the
liver (2 patients). The 5-year overall survival rate was
61.2% in this group and there were no significant differ-
ences in overall survival among the patients with and
without lymph node metastases along the superior rectal
artery (p = 0.338) (fig. 4a). In addition, there were no sig-
nificant differences in survival of the patients with lymph
node metastases along the superior rectal artery accord-
ing to the extension of upward lymph node dissection
performed (UD2 or UD3/4) (p = 0.642) (fig. 4b).

Dig Surg 2007;24:375-381 377
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Fig. 2. Overall suivival curves in réfation
1o the extent of upward lymph node:dis-
section at gach stage: (a) stage 11 and (b)
stage 11, There were no significant differ-
ances in each slage.

Stage } patients (n = 94)

Fig. 3. Overall survival curves for the stage
TIT patients with. or without metastatic
lymph nodes at the root of the inferior
mesenteric arlery (IMA) , The former wiis
significantly worse than the latter (p =

0,011,
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Table 3. Characteristics of the patients with metastatic LNs at the root of the inferior mesenteric artery

Age Sex UD Histology pT Metastatic Recurrent Disease-free  Outcome
LNs, n site time, months months
33 F 3 well-differentiated adenocarcinoma pT3 3 lung, bone 25 died (54)
64 F 3 moderately differentiated adeno- pT3 4 lung 22 alive with recur-
carcinoma rent tumor {39)
51 M 3 poorly differentiated adenocarcinoma  pT3 25 pelvic cavity 11 died (19)
57 M 3 poorly differentiated adenocarcinoma  pT3 16 pelvic cavity, 4 died (6)
peritonium
Discussion Table 4. Characteristics of the patients with metastatic LNs along

Surgical decisions regarding upward lymph node dis-
section for advanced lower rectal carcinoma remain con-
troversial. In our study, patients with metastatic lymph
nodes at the root of the inferior mesenteric artery com-
prised a small minority (4 patients, 1.9%) and their prog-
noses were very poor. Their prognoses seemed to be al-
most equal to those of patients who underwent UD4
dissection and were pathologically proven to have meta-
static para-aortic lymph node, although such patients are
classified as stage IV in TNM classification and were ex-
cluded from this study. Furthermore, we could not dem-
onstrate an effect of prophylactic lymph node dissection
at the root of the inferior mesenteric artery in patients
with any stage of disease, Moreover, lymph node dissec-
tion without the root of the inferior mesenteric artery did
not result in increased para-aortic or mediastinal lymph
node metastases, which we had thought might be caused
by failing to perform lymph node dissection. We con-
clude that lymph node dissection at the root of the infe-
rior mesenteric artery does not provide any survival ad-
vantage for patients with advanced lower rectal carcino-
ma and metastatic lymph nodes at this level have
systematic disease.

Likewise, there were also a small number of patients
with metastatic lymph nodes along the superior rectal ar-
tery (14 patients, 4.9%) and the positive rate was far below
the rate of lateral lymph nodes (55 of 217 patients who
underwent lateral lymph node dissection, 25.3%) in this
series. However, the 5-year overall survival rate in this
group was 61.2% and there were no significant differenc-
es among stage III patients with and without lymph node
metastases along the superior rectal artery. In addition,
survival is no worse in patients with positive lymph node
along the superior rectal artery as long as these positive
nodes are resected by either UD2 or UD3/4. We conclude
that UD2 lymph node dissection is adequate even for

Upward LN Dissection for Rectal
Carcinoma

the SRA (exception for three with metastatic LNs at the root of the
IMA)

Patients 14
Age, years (mean) 58.8
Sex ratio (male:female) 12:2

Upward LNs dissection UD2 4

UD3 6

UD4 4

Lateral LNs dissection  ne 5

unilateral pelvic 2

bilateral pelvic 7

pT category in TNM pT1 2

classification pT2 2

pT3 7

pT4 3

pN category in TNM pN1 7

classification pN2 7

Recurrence yes 10

no 4

SRA = Superior rectal artery; IMA = inferior mnesenteric ar-
tery.

stage III patients with lymph node metastases along the
superior rectal artery.

There are some problems with the existing classifica-
tions of rectal carcinoma. TNM classification considers
lymph nodes at the root of the inferior mesenteric artery
as regional lymph nodes for colorectal carcinoma without
regard to the location of the tumors, as well as lymph nodes
along the superior rectal artery [10}. Under this classifica-
tion, patients with metastatic regional lymph nodes are re-
garded as stage I1T and are subcategorized into three groups
by the depth of tumor invasion and number of metastatic
lymph nodes, not by the location of metastatic lymph
nodes. The problem with this classification is that we can-
not distinguish whether stage I1I patients have lymph node
metastases at the root of the inferior mesenteric artery.
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In comparison, the Japanese classification of colorec-
tal carcinoma (9] treats regional lymph nodes in rectal
carcinoma as follows: pararectal lymph nodes are defined
as group 1, lymph nodes along the superior rectal artery
as intermediate lymph nodes (group 2) and lymph nodes
at the root of the inferior mesenteric artery as the main
lymph nodes (group 3). However, this classification de-
fines patients with metastatic lymph nodes in group 2
and/or group 3 as same stage (stage IlIb). Based on the
results of this study, these criteria should be reevalu-
ated.

In recent years, sphincter-preserving surgery has been
increasingly adopted in patients with lower rectal carci-
noma [15, 16]. The most important postoperative compli-
cation in this procedure is anastomotic leakage. To avoid
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L d

this complication, all colorectal surgeons pay attention to
blood flow in the remnant colon, together with the ten-
sion of the anastomosis. Therefore, Western surgeons
perform mobilization of the splenic flexure for most pa-
tients [17], but the position of the splenic flexure in Japa-
nese is usually very deep in the left upper subphrenic area
and it is sometimes rather difficult to mobilize the left
side colon. However, Japanese patients usually have along
sigmoid colon, and if the surgeon preserves 1 or 2 arcades
of marginal vessels of the sigmoid colon by dividing the
sigmoid artery between the superior rectal artery and
these marginal vessels, mobilization of the splenic flex-
ure becomes unnecessary. In this situation, arterial blood
flow is not being compensated. Preservation of the blood
flow of the left colic artery is one solution to this problem,

Uchara/Yamamoto/Fujita/Akasu/Moriya
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because the appropriate extent of upward lymph node
dissection for lower rectal carcinoma is considered to be
UD2. When the length of the vascular pedicle for lower
anastomosis is short, we can cut the periphery of the left
colic artery. Some surgeons choose left colic artery-pre-
serving lymph node dissection at the root of the inferior
mesenteric artery, but this increases the risk of damaging
the lumbar splanchnic nerve.

Another problem encountered with lymph node dissec-
tion for lower rectal surgery is lateral lymph node dissec-
tion, Some reports mainly from Japan have supported the
effectiveness of lateral pelvic lymph node dissection, and
it is well established as the standard procedure in leading
hospitals in Japan, However, in Western countries, the sur-
vival benefits of lateral pelvic lymph node dissection are

regarded as doubtful. Instead, preoperative chemoradio-
therapy is widely performed [18, 19]. To resolve this dis-
parity, a multicentric randomized clinical trial that com-
pares lateral pelvic lymph node dissection with autonomic
nerve preservation to total mesenteric excision (JCOG-
0212) is underway in Japan and data regarding this issue
will become available in the near future [20].

In conclusion, survival of a minority with metastatic
lymph nodes at the root of the inferior mesenteric artery
was very poor. In addition, survival is no worse in pa-
tients with positive lymph node along the superior rectal
artery as long as these positive nodes are resected by ei-
ther UD2 or UD3/4. Surgeons should take these data into
consideration and recognize that low ligation is adequate
for advanced lower rectal carcinoma.,
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CASE REPORT

Laparoscopic Resection for Malignant Lymphoma
of the lleum Causing lleocecal Intussusception

Yuji Ishibashi, MD, Seiichiro Yamamoto, MD, Yoshinori Yamada, MD, Shin Fujita, MD,
Takayuki Akasu, MD, and Yoshihiro Moriya, MD

Abstract: A 22-year-old man was admitied with right lower
abdominal pain. Colonoscopy revealed a ball-like tumor at the
jlcum. Abdominal sonography and computed tomography
showed ileocecal intussusception. Microscopic examination of
the biopsy specimen showed malignant lymphoma. Laparo-
scopic ileocecal resection was performed. Histologic diagnosis of
the resected tumor was diffuse large B cell-type malignant
lymphoma. Intussusception due to malignant lymphoma is
relatively rare in adults. If contraindications of laparoscopy are
not present, laparoscopic resection can be performed safely and
should be considered for diagnosis and treatment for intussus-
ception in ileocecal lesions in adults.

Key Words: malignant lymphoma, intussusception, laparoscopic
resection

(Surg Laparosc Endosc Percutan Tech 2007;17:444-446)

ntussusception is primarily a childhood disease. It is
uncommon in adults and about 90% of adult intussus-
ception cases have a demonstrable cause.! Malignant
lymphoma of the ileum is one cause of intussusception.?
As adult patients are at high risk of malignancy, surgical
intervention is recommended in cases of adult intussus-
ception. In recent years, laparoscopy has been able to
confirm diagnosis and to resect the tumor causing
intussusception of the small intestine in adults.?
We report a case of malignant lymphoma causing
intussusception in the ileocecal region and successfully
resected by laparoscopy.

CASE REPORT

A 22-year-old man visited a local hospital because of right
lower abdominal pain. Colonoscopy disclosed a mass with
intussusception in the terminal ilenm near the ileocecal vaive.
The mass was a ball-like form and the surface was irregular
(Fig. 1). Intussusception was temporarily relieved by colono-
scopy. The tumor was diagnosed as malignant lymphoma
confirmed by biopsy specimen. He was referred to the National
Cancer Center Hospital, Tokyo, Japan.
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On physical examination, no palpable mass was
noted in the abdomen. There was no swelling of superficiai
Iymph nodes. He had no specific past history or family
history.

Laboratory studies on admission yielded normal blood
hematology and chemistry results. The fevels of carcinoem-
bryonic antigen and carbohydrate antigen [9-9 were within
normal limits.

An x-ray of the abdomen was normal. Abdominal
ultrasonographic images showed the wall thickness of the
terminal ileum and double concentric rings of sonolucency
surrounding a central echogenic core demonstrating a short axis
(Fig. 2). Lymph nodes enlargement around the terminal ileum
was found.

Abdominal computed tomography (CT) scans showed
mild bowel wall thickening and a large round mass in the
ileocecal region (Fig. 3). Lymph node enlargement was detected
round the terminal ileum and inferior vena cava.

The diagnosis was intussusception caused by malignant
lymphoma in the ileocecal region. His symptoms were not
remarkable and the risk of further intussusception and
mesenteric vascular compression was low. So, elective laparo-
scopic ileocecal resection was scheduled.

At surgery, we used 4 trocars (Fig. 4). Pneumoperitoneum
was established by the open laparotomy technique through a
supraumbilical incision. Under laparoscopic guidance, two
5-mm ports were inserted in the right lower guadrant region
and mid-lower abdominal region, and one [2-mm port was
inserted in the epigastrium, Through inspection of the abdomen,
the small intestine had invaginated through the ileocecal valve
and enlarged mesenteric lymph nodes were observed. After
mobilization of the ileocecal region, the bowel loop was
delivered under protection through a small incision made in
the middle upper abdomen and the involved parts of the bowel
were resected (Fig. 5A).

Macroscopically, the tumor measured 3.5 x 3.0cm, 8cm
from the ileocecal valve. The tumor was ball-like with an
irregular surface and firm consistency. The cut surface was
white. The appendix was swollen and wall thickening was found
(Fig. 5B).

Histologically, atypical lymphoid cells characterized by
marked polymorphism and multiple nuclei had infiltrated
diffusely through all layers of the bowel wall. These atypical
lymphoid cells were positive for CD20. The diagnosis was
diffuse large B cell-type malignant lymphoma. Tumor cells were
found in the 10 regional lymph nodes dissected from the
mesentery.

Postoperative recovery was good and he was discharged
on the eighth postoperative day. One month later, he began to
receive CHOP (cyclophosphamide, doxorubicin, vineristine and
prednisone) plus rituximab therapy. At present, 1 year after
surgery, he is free of symptoms and continues an uneventful
course.
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Laparoscopy for lleocecal Intussusception

FIGURE 1. Colonoscopic picture shows a ball-like tumor with
an irregular surface.

DISCUSSION

Laparoscopic surgery is now widely used for the
resection of benign and malignant gastrointestinal tu-
mors; however, its application in patients with intussus-
ception is still controversial. In recent years, acufe
peritonitis and previous abdominal surgery have not been
an absolute contraindication to laparoscopic colect-
omy.*> Kirshtein et al® reported that the laparoscopic
approach is a safe and effective technigue for most cases
of small bowel obstruction and recommended its use as
the first-line treatment, There are several reporis of
benign ileocolic intussusception successfully treated by
laparoscopy.” Similarly, we successfully resected a malig-
nant lymphoma causing intussusception by laparoscopy,
and to date, only Chiu et al® have described an ileocolic
intussusception caused by primary ileal lymphoma which
was successfully resected laparoscopically.

FIGURE 2. Ultrasound reveals double concentric rings of
sonolucency surrounding a central echogenic core.

© 2007 Lippincott Williams & Wilkins

FIGURE 3. Abdominal CT showing mild bowel wall thickening
and large round mass in the ileocecal region (white arrow),

Intussusception is a major cause of intestinal
obstruction in children and is relatively rare in adults.
Although idiopathic cases account for more than 90% of
those seen in children, about 80% of adult cases are
neoplastic.” Common clinical presentations are abdom-
inal pain, nausea, vomiting, and abdominal distension.!¢
Because of its nonspecific clinical presentation, the
preoperative diagnosis of intussusception is sometimes
difficult. Abdominal ultrasonography is useful for diag-
nosis. Classic signs are pseudokidney in the longitudinal
view and target sign in the transversal view. Abdominal
CT is also of great help in diagnosis and shows a
targetlike sign.!! If the patient does not have complete
obstruction, colonoscopy is helpful for a pathologic
diagnosis of the intussusception.
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FIGURE 4, Two 5-mm ports are inserted in the right lower
quadrant region and mid-lower abdominal region. Two 12-
mm ports are inserted in the epigastrium and supraumbilicus.
The small incision used for resection and specimen removal is
in the middle upper abdomen (dotted line).
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FIGURE 5. A, Intraoperative findings show that the small
intestine has invaginated through the ileocecal valve. B, In the
resected specimen, the ball-like tumor measures 3.5 x 3.0 cm,
8 crn from the ileocecal valve, the appendix is swollen and wall
thickening is found.

Dennis et al reported that intussusception of the
small intestine in adults is due to benign (63%), idiopathic
(23%), and malignant causes (14%)."* The occurrence of
primary lymphomas in the small intestine accounts for
less than 2% of all gastrointestinal malignancies and 10%
to 20% of small intestinal malignancy.'®

In most infants and young children, the reduction of
intussusception may be tried using barium enema or
surgery, but in adults, reduction is not suggested for the
treatment of intussusception of unknown etiology con-
sidering the possibility of malignancy. Therefore, surgical
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intervention is indicated in all cases of adult intussuscep-
tion.® In our case, surgical intervention was recommended
to relieve persistent intussusception symptoms and to
prevent further intussusception.

The disadvantage of laparoscopy is its inability to
evaluate the entire small and large bowel. To inspect the
small intestine carefully, the hand-to-hand retrograde
running technique used by 2 atraumatic graspers is
recommended.!%!3 In the case of intussusception caused
by malignancy, the possibility of port site metastasis
should be considered. So, protection of the small incision
by a wound protector is needed.

In conclusion, we think that laparoscopic treatment
can be performed safely for ileocecal intussusception
caused by ileocecal malignant lymphoma in adults and
shonld be considered if contraindications are not present.
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ORIGINALARTICLE

Randomized, Multicenter Trial of Antibiotic
Prophylaxis in Elective Colorectal Surgery

Single Dose vs 3 Doses of a Second-Generation Cephalosporin
Without Metronidazole and Oral Antibiotics

Shin Fujita, MD; Norio Saito, MD; Tetsuji Yamada, MD; Yasumasa Takii, MD; Ken Kondo, MD;

Masayuki Ohue, MD; Eiichi Tkeda, MD; Yoshihiro Moriya, MD

Hypothesis: Use of prophylactic antibiotics in elec-
tive colorectal surgery is essential. Although single-
dose prophylactic antibiotics are recommended, the
efficacy of single-dose cephalosporin without metroni-
dazole and oral antibiotics is not fully proven. We
conducted a multicenter, randomized trial of a single
dose vs 3 doses of the second-generation cephalo-
sporin cefmetazole.

Deslgm: A prospective, randomized, multicenter trial in
patients undergoing elective colorectal surgery.

SeHing: Seven major hospitals in Japan that offer can-
cer treatment.

Patients: Patients with colorectal cancer treated from
May 6, 2004, to April 25, 2005.

Interventions: Patients were randomized to 1 of 2
groups: a single-dose group given a single dose of cef-
metazole just before skin incision and a 3-dose group given
2 additional doses of cefmetazole every 8 hours after the
first dose just before skin incision.

Main Oulcome Measures: Incidences of incisional sur-
gical site infection (SSI), organ or space SSI, and all other
infectious complications within 30 days after surgery.

Results: A total of 384 patients were enrolled. Seven pa-
tients were excluded because of additional surgery or the
inability to tolerate mechanical preparation. The inci-
dence of incisional SSI was higher in the single-dose group
(27/190 or 14.2%) than in the 3-dose group (8/187 or
4.3%) (P=.009). Incidences of organ or space SSI and
other postoperative infectious diseases did not differ sig-
nificantly between the 2 groups. In multivariate analy-
sis, antibiotic dose was the only significant factor re-
lated to the incidence of incisional SSI.

Conclusion: Three-dose cefmetazole administration is
significantly more effective for prevention of incisional
SSI than single-dose antibiotic administration.

Trial Registration: clinicaltrials.gov I1dentifier:
NCT00292708
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ROPHYLACTIC ANTIBIOTICS -

have become a standard
treatment for patients under-
going colorectal surgery,*?
but controversy still per-
sists concerning the administration route
for antibiotics (oral, intravenous, or both)
and the number of administrations, A re-
cent meta-analysis! and a literature re-
view* have suggested that oral adminis-
tration of antibiotics is of no added value

CME course available at
www.archsurg.com

when appropriate parenteral antibiotics are
administered. Moreover, preoperative oral
antibiotics increase the incidence of Clos-
tridium difficile colitis® and gastrointesti-

nal symptoms, including nausea, vomit-
ing, and abdominal pain.® A single dose of
antibiotics has been shown to be as effec-
tive as multiple doses in many trials that
have compared a single-dose regimen with
a multiple-dose regimen.! Although the
1999 Hospital Infection Control Prac-
tices Advisory Committee guidelines for
prevention of surgical site infection (SSI)?
recommend cefoxitin or some other sec-
ond-generation cephalosporin in the dis-
tal intestinal tract, the efficacy of a single-
dose regimen of cephalosporin without
metronidazole and oral antibiotics is not
clear, because combination regimens, such
as cephalosporin and metronidazole or
cephalosporin and oral antibiotics, have
been used in most studies of antibiotics
dose.! In fact, in trials without metroni-
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‘ 384 Ware randomized !

192 Wers allocatsd to

192 Were allocated to

singla-dose group 3-dose group
180 Were analyzed 187 Were analyzed
2 Wera excluded from 5 Were excluded trom
analysis analysis
1 Had Intolerance of & Had aditlonat hepatic
mechanical preparation resestion
1 Had additional gastric
resection

Figure. Flowchart of the trial.

dazole, the number of enrolled patients was small and
the difference in the incidence of incisional SSI between
a single-dose and a multiple-dose regimen was unclear.”
Moreover, a single-dose regimen of cephalosporin with-
out metronidazole was associated with a slightly
higher incidence of incisional SSI than a regimen of
metronidazole alone.”® Therefore, we conducted a
multicenter, randomized trial of single-dose vs 3 doses
of the second-generation cephalosporin cefmetazole
without metronidazole and oral antibiotics.

— I ——

This randomized multicenter trial was conducted at 7 major
hospitals in Japan that offered cancer treatment from May 6,
2004, to April 25, 2005. The protocol was approved by thein-
stitutional review board at each hospital, and written in-
formed consent was obtained from all of the patients who par-
ticipated.

Patients aged 20 through 80 years scheduled to undergo elec-
tive colorectal surgery were eligible for enrollment in the study.
Exclusion criteria included emergency operations, obstruc-
tion of the small bowel, stomal surgery or bypass surgery, pre-
operative infectious diseases, penicillin or cephalosporin al-
lergy, antibiotic administration before hospitalization,
inflammatory bowel diseases, angina or myocardial infarc-
tion, mild or severe renal dysfunction, mild or severe diabetes
mellitus, and steroid administration before surgery.

Patients underwent mechanical bowel preparation with
2 L of polyethylene glycol-electrolyte solution (Niflec, Ajino-
moto Pharma, Tokyo, Japan) 1 day before surgery. On the
basis of a block-randomized, computer-generated list balanc-
ing tumor site, the patients were randomized by a study secre-
tary into 1 of 2 groups: a single-dose group given a single
intravenous dose of 1 g of cefmetazole just before skin in-
cision and a 3-dose group given an intravenous dose of 1 g
of cefmetazole just before skin incision and 2 postoperative
1-g doses at 8 and 16 hours after the first administration.
Although additional doses during surgery and every 3 or 4
hours were recommended in the 1999 guidelines for preven-
tion of $51,2 no additional dose was given, even for operations
that lasted more than 3 hours. The surgeon was notified of the
allocation after the randomization. To ensure that the trial
results were applicable generally, specific instructions on sur-
gical techniques and on postoperative management were not
included in the protocol.

The primary end point was incidence of incisonal SSL. Sec-
ondary end points were incidences of organ or space 5SS and

Table 1. Patient Characteristics*
L I
Single-
Dose 3-Dose
Graup Group P
Characteristic {n=190) (n=1687) Valus
Age, mean £ 8D,y §594+111 621188 01
Sex 07
Male 126 107
Female 64 80
Tumor site 91
Colon 122 119
Rectum 68 68
Type of surgery 50
Conventional 129 133
Colectormy 73 77
Anterlor rasaction 56 53
Abdominoperingal 0 3
resection
Laparoscopic 61 54
Colectomy 49 42
Anterlor resection 12 12
QOperativa time, mean £ 8D, 1788694 17002775 25
min
Blood Joss, mean £ SD, mL 164.31272.6 162.7 £ 3979 .96

sData are presented as number of patients uniess otherwise indicated.

other infectious diseases, including urinary tract infection,
pneumonia, septicemia, infective diarrhea, and intravenous
line sepsis. Other postoperative complications and postopera-
tive hospital stay were also examined. Demographic data,
including sex, age, operative procedure, operative time, and
operative blood loss, were collected for all patents. Incisional
51, organ or space SSI, and other infectious diseases were
checked for daily by an attending surgeon until hospital dis-
charge and checked for again at the first postoperative hospi-
tal visit.

This trial was designed as a noninferiority test to detect a
59% difference in the incidence of incisional SSI between the
2 groups, with a confidence interval of 95% and a power of 90%,
assuming that the incidence of incisional SSLin the 3-dose group
would be 5%. Therefore, a sample size of 238 was required in
both arms. After 1 year of enrollment, interim analysis was per-
formed, Because a significant difference in the incidence ofin-
cisional SS1 was seen between the groups, enrollment was
stopped. The x* test or Fisher exact test, which was used when
the variables were lower than 5, was used to analyze catego-
rized variables. The ¢ test was used to analyze continuous vari-
ables. In multivariate analysis, logistic regression analysis was
used. Significance was defined as P<<.03.

— I

PATIENT CHARACTERISTICS

A total of 384 patients were enrolled in this study
(Figure). Seven patients were excluded because of ad-
ditional surgery (gastric and hepatic resection) or the in-
ability to tolerate mechanical preparation. Therefore, 377
patients were examined. All of the enrolled patients had
colon or rectal cancer. The numbers of patients in the
single-dose and 3-dose groups were 190 and 187, respec-
tively. Patient characteristics are given in Table 1. Al-
though patient age was significantly higher in the 3-dose
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Table 2. Incisional $S1, Organ or Space §81, and Other
Postoperative infectious Diseases
Na. (%) of Patlents

q

!Slngle-nnse
Group 3-Doss Group P
Complication {n = 180} {n =187) Value
Incislonal SSI 27(14.2) 8{4.3) ,009
Organ or space SSI 5 (2.6) 9(4.8) .26
Other 12 (6.3} 3{4.8) 52
Total 40(21.1) 24 (12.8) 03

v Abbreviation; §SI, surgical site infection.

group than in the single-dose group, other patient char-
acteristics, including sex, tumor site (colon or rectum),
type of surgery (conventional or laparoscopic), opera-
tive time, and operative blood loss, were identical.

SSI AND OTHER POSTOPERATIVE INFECTIOUS
DISEASES AND COMPLICATIONS

The incidence of incisional SSI was significantly higher in
the single-dose group (27/190 or 14.2%) than in the 3-dose
group (8/187 or 4.3%) (P=.009; Table 2). The total in-
cidence of incisional and organ or space SSI and other post-
operative infectious diseases in the single-dose group (40/
190 or 21.1%) was also significantly higher than in the
3-dose group (24/187 or 12.8%) (P=.03). Among these post-
operative infectious diseases, the incidences of organ or
space SSI and other infectious diseases were similar be-
tween the groups, and only the incidence of incisional SSI
differed significantly. The incidence of other postopera-
tive complications, mainly small-bowel obstruction, was
9.5% (18/190) in the single-dose group and 9.6% (18/
187) in the 3-dose group. The mean+5D postoperative
hospital stay was 12.5:£7.4 days in the single-dose group
and 12,2x5.6 days in the 3-dose group. Postoperative
complications and hospital stay were identical between
the groups, with no statistically significant differences
(P=.96 and .66, respectively). However, the mean+5SD
postoperative stay of the patients with incisional SSI
(n=35) was significantly longer than that of patients
without incisional SSI (n=342) (14.6+9.3 and 12,1+6.2
days, respectively; P=.03).

INCISIONAL SSI IN SUBSETS

Because only the incidence of incisional SSI differed sig-
nificantly between the groups, this variable was examined
in subset analysis. In every subset except for laparoscopic
surgery, the incidence of incisional SS1 was significantly
higher in the single-dose group than in the 3-dose group
(Table 3). Although the difference in the incidence of in-
cisional SSI was not significant in the laparoscopic sur-
gery subset, a large difference was found between the groups:
9.8% in the single-dose group and 1.9% in the 3-dose group.
A multivariate analysis that examined age, sex, tumor site,
operative time, operative blood loss, and type of surgery
showed thatantibiotic dose was the only significant factor
associated with incisional SSI (P=.002).

Table 3. Incisional Surgical Site Infections
in Patlent Subsets
No. (%} of Patients
'Single-Dose *
Gravp 3-Dose Group P

Characteristlc {n = 180}. {n =187 Value
Age,y

=60 14/85 (14.7) 4/80 (5.0) 045

>60 13/95 (13.7) 47107 (3.7) 02
Sex

Male 18/126 (14.3) 6/107 (5.6) .03

Female 9/64 (14.1) 2/80 {2.5) 01
Tumor site

Colon 15/122 {(12.3) 6/119 (5.0} 046

Rectum 12/68 (17.6) 2/68 {2.9) ,009
Type of surgery

Conventionat 21/128 (16.3) 7133 (5.3) 04

Laparoscopic 6/61 (9.8) 1154 {1.9) 12
Operative time

=3h 14/104 (13.5) 6/123 (4.9) 02

>3h 13/86 (15.1) 2/64 (3.1) 02
Operative blood loss

=200 mL 197152 (12.5) 7152 (4.6) i

>200 mL 8/38 (21.1) 1/35 (2.9) 03

SR COMMINT

Many studies!?'® have shown that prophylactic antibi-
otics are essential for patients undergoing elective colo-’
rectal surgery. If prophylactic antibiotics are not used in
colorectal surgery patients, the reported incidence of in-
cisional SSI is 30% to 50%.'1"'¢ After the efficacy of oral
antibiotics was initially proven," oral, intravenous, or oral
plus intravenous antibiotics were adopted, and the inci-
dence of incisional SSI improved to approximately 5%
to 20%. A meta-analysis' confirmed that the use of pro-
phylactic antibiotics is effective for prevention of inci-
sional SSI after colorectal surgery. In this analysis, there
were no significant differences between single-dose and
multiple-dose regimens, and oral antibiotics gave no added
value when appropriate parenteral antibiotics were ad-
ministered. However, in many single-dose vs multiple-
dose trials, metronidazole was used, and the incidence
of incisional $S1 for the single-dose regimen was the same
as that for the multiple-dose regimen.”'" In trials with-
out metronidazole, the number of trials was limited, and
the difference between the incidence of SSI for the single-
dose regimen and that for the multiple-dose regimen was
unclear.”2?! Moreover, a single-dose regimen of ceph-
alosporin without metronidazole was associated with a
higher incidence of incisional SSI than a metronidazole
regimen.™ The incidence of incisional SSI for a single-
dose regimen of cephalosporin without metronidazole was
10% to 15% and that for a single-dose regimen of ceph-
alosporin with metronidazole was 5% to 10%. There-
fore, single-dose cephalosporin without metronidazole
has not been proved to be an ideal prophylaxis for pa-
tients undergoing colorectal surgery. These findings
prompted us to perform the present trial.

Our study clearly showed that 3-dose administration of
the second-generation cephalosporin cefmetazole was sig-
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nificantly more effective for prevention of incisional SSI than
single-dose administration. This phenomenon was ob-
served in every subset, including age (=60 years or >60
years), sex (male or female), tumor site (colon or rec-
tum), type of surgery (conventional or laparoscopic), op-
erative time (=3 hours or >3 hours), and operative blood
loss (<200 mL or >200 mL). Therefore, our finding was
not considered to be the result of chance. Because the in-
cidence of incisional SSI in the 3-dose group was 4.3%,
which was compatible with the incidence for the single-
dose regimen of cephalosporin with metronidazole,¥"1"1
3-dose administration of cephalosporin without metroni-
dazole should be considered as one of the options for pre-
vention for SSI in patients undergoing colorectal surgery.

This trial was not a double-blind study. Although
double-blinding is ideal, placebo is expensive and was
not used in this study. Because of this, every surgeon in
charge was easily aware of the allocation and therefore
could not be a blinded observer. One solution is to pre-
pare a blinded observer to document the occurrence of
infectious diseases. Because the blinded observer needs
to be a physician or a nurse who is unaware of the na-
ture of the trial, which was difficult in the present mul-
ticenter trial setting, an attending surgeon was asked to
examine patients for infectious diseases in this trial.

The disadvantage of oral antibiotics is their adverse ef-
fects. Preoperative oral antibiotics increase the incidences
of gastrointestinal symptoms, including nausea, vomit-
ing, and abdominal pain,’ and of C difficile colitis.’ The lat-
ter is a well-known complication of colorectal surgery and
is thought to be caused by mechanical cathartic agents and
oral antibiotics, which diminish the variety of intralumi-
nal bacteria and predispose the colon to C difficile coloni-
zation. A previous study® found that the incidences of C
difficile colitis in colorectal surgery patients who received
oral antibiotics and in those who did not were 7.4% and
2.6%, respectively, the difference in incidence being sig-
nificant (P =.03). In our study, C difficile colitis occurred
in only 2 patients in the 3-dose group (1.1%) and in none
of the patients in the single-dose group. A randomized com-
parative study?? of 137 patients undergoing elective colo-
rectal surgery for carcinoma and receiving oral, systemic,
and intraluminal antibiotics found no significant differ-
ences in the incidence of incisional SSI among the 3 groups,
and the oral antibiotic regimen induced a greater change
in the intestinal flora and was associated with more fre-
quent postoperative diarrhea. Recently, the role of me-
chanical bowel preparation in lowering the incidence of
postoperative infectious complications has been ques-
tioned by several randomized trials.” These data also in-
dicated that use of oral antibiotics may not offer addi-
tional advantages over parenteral antibiotics. In fact, a
recent survey of members of the American Society of Co-
lon and Rectal Surgeons indicated that more than 50% of
the respondents were skeptical about the usefulness of
oral antibiotics.?

To be effective against SSI, the level of antibiotics in
the tissue around the surgical site should be sufficientat
the time of bacterial contamination.>** Cephalosporin ex-
hibits a time-dependent antibacterial action, and the thera-
peutic effect is maintained when the level of the antibi-
otic exceeds the minimum inhibitory concentration for

the target pathogen. A pharmacokinetic study® of cef-
metazole showed that additional doses were unneces-
sary for surgery that lasted less than 3 hours from the
time of initial administration, because the tissue con-
centration at wound closure exceeded the minimum in-
hibitory concentration against Staphylococcus aureus and
Escherichia coli. Therefore, we analyzed the relation-
ship between incisional SSI and operation time. In our
study, the incidence of incisional SSLin the 3-dose group
was lower even in patients whose surgery lasted 3 hours
or less than that in the single-dose group. This resultin-
dicated that postoperative administration of cephalo-
sporin was important even for short operations.

Because the length of surgery is reported to be an im-
portant factor in SS1,%% an additional dose of antibiot-
ics is recommended during operations that exceed the
time during which the therapeutic level of antibiotics is
lower than the minimum inhibitory concentration.” Logi-
cally, maintaining the therapeutic level of antibiotics dur-
ing surgery is important for prevention of SSL.? In this
study, the incidence of incisional SSI did not change in
patients whose operations lasted more than 3 hours, even
in the single-dose group. Therefore, the efficacy of anad-
ditional dose of antibiotics in patients undergoing colo-
rectal surgery that lasted more than 3 hours should be
examined in a randomized study.

Because the incision in laparoscopic surgery is shorter
than that in conventional open surgery, the former is con-
sidered to have a lower incidence of incisional SS1.” In
our study, the incidences of incisional S51 in patients un-
dergoing laparoscopic surgery were 9.8% and 1.9% and
those in patients undergoing open surgery were 16.3%
and 5.3% in the single-dose group and 3-dose group, re-
spectively. The incidence of incisional SSI associated with
laparoscopic surgery was thus lower than that in con-
ventional surgery, although the difference was not sta-
tistically significant.

Other patient characteristics, including age, sex, and
operative blood loss, did not affect the incidence of in-
cisional SSI. Among these factors, blood loss is consid-
ered to be related to SSI, because blood loss reduces the
concentration of antibiotics. In fact, the incidence of in-
cisional SSI in patients who lost more than 200 mL of
blood was 21.1% in the single-dose group, which was
higher than that in patients who lost 200 mL of blood or
less. However, no such difference was seen in the 3-dose
group, and the finding was not statistically significant.

Incisional SSI is generally associated with a pro-
longed hospital stay. Although the period of hospitaliza-
tion did not differ between the single-dose and 3-dose
groups, that for patients with incisional SSI was signifi-
cantly longer than for patients without. Therefore, pre-
vention of incisional SSI is important for reducing the
period of hospitalization and thus cost. Our results in-
dicate that a single dose of prophylactic antibiotics does
not always save costs.

In conclusion, if oral antibiotics and metronidazole
are not used for prophylaxis in patients undergoing co-
lorectal surgery, administration of the 3-dose second-
generation cephalosporin cefmetazole is significantly more
effective for prevention of incisional SSI than single-
dose antibiotic administration regardless of patient age,
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sex, tumor site, type of surgery, operative time, or op-
erative blood loss.
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