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TABLE 2 continued

Variable Univariate Multivariate analysis
analysis
P-va)l'ue Pvalue Hazard 95% CI
ratio
Stage <0.0001 NS
Adjuvant <0.0001 NS
chemotherapy
Radiotherapy <0.0001  0.0266
Yes 1.79  1.07-3.04
No 1.00
Lateral lymph node <0.0001 NS
dissection

® The degree of invasion was divided into 4 grades according to the
Japanese criteria'®

Iy0 no invasion, ly] minimal invasion, ly2 moderate invasion, ly3
marked invasion, LN lymph node, LNR lymph node ratio, CI confi-
dence interval, NS not significant

TABLE 3 Significance of prognostic factors by stage and location

Variable AUC
Stage 1  Stage I  Stage III
Colon
Depth of invasion 0.548 0.559 0.606
Total number of LNs examined  0.560 0.654 0.517
Number of metastatic LNs - - 0.624
Lymphatic invasijon 0.604 0.583 0.592
Adjuvant chemotherapy 0.505 0.507 0.505
Rectum
Depth of invasion 0.503 0.531 0.615
Total number of LNs examined  0.513 0.567 0.505
Number of metastatic LNs - - 0.665
Adjuvant chemotherapy 0.527 0.523 0.518
Radiotherapy 0.507 0534 0.513

LN lymph node, AUC area under the receiver operating characteristic
curve

nodes or the proportion of patients having at least 12 nodes
counted. Results show that average annual hospital case vol-
ume more significantly correlated with 12-node measure
compliance (7 = 0.351; P = 0.009) rather than the average
number of retrieved nodes (> = 0.164; P = 0.096). The top
lymph node-counting tertile of hospitals collected at least 12
nodes in 81.8% of cases, whereas the 12-node measure was
compliant with 71.5% of patients in the middle group of
hospitals and 50% of patients in the lowest group of hospitals.

DISCUSSION
Lymph node status is a strong predictor of colorectal

cancer survival and frequently dictates treatment decisions.
QOur study confirms that the number of lymph nodes
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identified in resected colorectal cancer specimens can be
influenced by multiple factors.”* In this study, female sex,
younger age (<60 years), rectal and right-sided colon
tumors, larger tumor diameter, and higher T or TNM stage
were associated with more retrieved nodes. Several studies
have shown that tumor location is significantly associated
with the number of lymph nodes in resection specimens. In

" our series, total mesorectal excision with extended lateral

pelvic lymphadenecotmy was performed for lower rectal
cancer with T2 or higher stages,”>”S and this increased the
number of nodes retrieved from rectal cancers. In this
study, hospital factors also influenced lymph node retrie-
val, thus suggesting that underlying surgical and pathologic
practice patterns and patient volumes may play an impor-
tant role in adequate lymph node evaluation.

Studies of survival in various stages of colorectal cancer
have generally concluded that resection of too few nodes is
a poor prognostic indicator. This study confirms this con-
clusion and extends it across stage IT and III disease. DSS is
significantly greater in stage II patients when more lymph
nodes are examined for both colon and rectal cancer.
Increasing lymph node yields were associated with a
decreased risk of death without reaching a hazard plateau,
leading us to recommend that as many nodes as possible
should be analyzed. DSS was also predicted by the number
of positive nodes identified in stage III patients, which was
strongly related with the log hazard of death, especially in
rectal cancer. Our study clearly showed that the number of
lymph nodes examined and the number of positive nodes
are both important in determining prognosis for colorectal
cancer.

It may be argued that the number of nodes examined is
of greater importance in node-negative disease than in
node-positive cases. If a patient is node negative after only
a few nodes have been examined, the likelihood of un-
derstaging is significant. Scott and Grace'' estimated that
failure to identify at least 13 lymph nodes led to a false-
negative rate of 10%. Joseph et al.'® developed a mathe-
matical model to calculate the probability of a missed
nodal metastasis according to the number of nodes exam-
ined. On the basis of these and other studies, various
guidelines suggest minimum counts of 8-40 nodes,
including a recommendation from the College of American
Pathologists for an arbitrary 12-node minimum,'®!!!327-%0
However, these recommendations are based on observa-
tional studies, many of which do not adjust for potentially
confounding variables. In addition, some of the studies are
from single institations,'®'* and this may reflect underlying
institutional surgical and pathologic practice and may not
be generalizable to the population at large.

Our approach differs markedly from the aforementioned
studies. The Japanese general rules'® divide regional lymph
node spread in colorectal cancer into three levels: N3,



Y. Kanemitsu et al.

2174
FIG. 1 Plots showing the relationship a b
of predictors with hazard of death. Blue Log relative hazard Log relative hazard
lines represent 95% confidence 3 3
intervals. a Stage II colon cancer,
b stage I1I colon cancer, ¢ stage II rectal 2
cancer, d stage II rectal cancer
1
]
-1
-2
| 1 1 ! 1
0 20 40 60 80 0 5 10 15
Number of lymph nodes examined Number of metastatic lymph nodes
< : d
Log relative hazard Log relative hazard
3 3
2 2 N el
; -
XN 4/ Yy
p s (.,‘WMMWMMWWMMM 0 7«{

-1

[ 1

i

-2
| I 1 i 1 Il

0 20

metastasis in the main or lateral pelvic lymph nodes; N2,
metastasis in 4 or more pericolic/perirectal or intermediate
lymph nodes; and N1, metastasis in 1-3 pericolic/perirectal
or intermediate lymph nodes. In addition, the Japanese
Research Society for Cancer of the Colon and Rectum'®
advocates recording the lymph node groups removed and,
since the 1970s, has considered a complete dissection of all
regional nodes only if the specimen contained the central
(D3) nodes. They strictly follow guiding principles for
colorectal cancer surgery, i.e., en-bloc removal of the
cancer with adequate proximal and distal margins, and
inclusion of the regional mesenteric lymphatics following
anatomic landmarks. Therefore, to the Japanese surgeon
who is also an investigator, adequate lymphadenecotmy is
synonymous with adequate mesenteric excision. In this
study, the survival of patients was stratified by N-stage
throughout all strata of lymph nodes examined, which is
compatible to the notion of regional lymph node spread
burden. However, retrieval of fewer than 12 nodes with a
cutoff based on quartiles was an unfavorable factor to
discriminate between patients who survive and those who

40
Number of lymph nodes examined

do not, because the area under the receiver operating

characteristic curve for the stratum of 0—11 nodes was the
lowest value of 0.683 among the strata of retrieved nodes.
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This suggests an inferior predictive capacity within indi-
vidual patients with fewer than 12 retrieved lymph nodes.
Generally, a model that performs with receiver operating
characteristic measures of 0.7-0.8 is considered good,
whereas values of 0.81-0.90 are considered excellent.™!
There was also a steady increase in the index of discrimi-
nation with an increasing number of lymph nodes
examined. Hence, it is conceivable that some patients with
adequately staged N2 disease have undetected nodes
indicative of N3 with fewer resected lymph nodes. These
findings support the importance of sufficient node exami-
nation. The potential risk of understaging can be reduced
by retrieval of at least 12 nodes during radical resection and
achieving wider mesenteric excision with central vascular
ligation.*

The true effect of lymphadenectomy remains debated,*
as does the minimum number of nodes necessary for an
adequate resection. We found that survival improved with
increasing node counts at the individual patient level after
adjustment for confounders. This is in agreement with
previous studies that reported that an increasing number of
retrieved nodes corresponded with increased survival.’**
Such a relationship may be due to stage migration®> or due
to a decrease in local recurrence and distant metastasis with
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resection of affected lymph nodes. We presented a method
designed to circumvent the stage-migration effect that can
give direct information on hospital lymph node counts and
T-stage. When hospital lymph node count volume was
categorized roughly into tertiles based on the total number
of lymph nodes examined by individual hospitals, patients
treated at hospitals with higher average node counts
experienced better survival than patients treated at hospi-
tals with lower average node counts for each T-stage. In
particular, the group of hospitals with the highest lymph
node counts in T4 disease had a more than 8% higher DSS
at 5 years than the middle and lowest groups. These find-
ings suggest that a more extensive nodal dissection may
result in more optimal margins of surgical resection, which
improves local recurrence rates and survival by diminish-
ing the possibility of residual micrometastatic disease
acting as a source for distant metastasis. Previous studies
have shown that colon cancer patients treated at high-vol-
ume specialized cancer centers have better long-term
outcomes (e.g., recurrence and survival) than those treated
at low-volume community hospitals.>**” In this study,
hospital case volume was mildly correlated with the

identification of 12 or more lymph nodes. Furthermore,
there were many differences in the 12-node measure
between hospital lymph node count tertiles. It is possible
that lymph node recovery or detection varies according to
hospital volume, thus addressing the implications of the
12-lymph node quality indicator for colorectal resections at
individual hospitals.

Our study demonstrates evidence of improved staging
and oncologic outcomes when more lymph nodes are
identified. These observations do not address the issue of
whether the improved outcomes are from improved stag-
ing, improved clearance of micrometastatic disease, or
perhaps a combination of these and other factors. However,
we have shown that the relationship between number of
nodes and staging is not simple. There were three major
influences on the total number of nodes harvested: the
hospital, with regard to quality of surgical and pathologic
care and case volume; patient characteristics, with regard
to age and sex; and tumor properties, with regard to tumor
site, size, depth of invasion, and stage. The number of
lymph nodes examined reflects an interaction among
these factors. The retrieval of a small number of lymph

97



2176 Y. Kanemitsu et al.
FIG. 3 Disease-specific survival by T ameeen 3rd Tertile —ee=2nd Tertile s ] 5t Tertile
stage and hospital lymph node count
tertile Proportion Proportion
surviving P =0.255 iving P =0.956
10 ¥
08 0.8
0.6 0.6
04 04
02 T1 02 -
SN NSRN NE (NSNS SRR NN NSO R N [ NS WK NN SN SN N MU |
0 20 40 60 80 100 120 140 160 0 20 40 60 8 100 120 140 160
Survival (month) Survival (month)
Proportion Proportion )
surviving P=0012  surviving P = 0.006
e 10
0.8
06 0.6
04 0.4
02 T3 02 T4
[T TN NSO DS TR NS DS NS | [T R N N N [
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Survival (month) Survival (month)

nodes may be an indicator of poor surgical or pathologic
quality. The controllable factors for surgery and pathologic
examination include exertion of maximum effort to provide
every patient with an optimal chance for appropriate
treatment and cure. At least a 12-node threshold is sup-
ported as a measure to improve a discriminatory capacity in
prognosis and as a quality-control parameter of hospital
performance in colorectal cancer surgery. Efforts to
retrieve as many nodes as possible may further decrease
adverse oncologic outcomes.

APPENDIX

The authors completed this study in collaboration with
the following: K. Hirata (Sapproro Medical University),
A. Murata (Hirosaki University), K. Hatakeyama (Niigata
University), K. Hase (National Defense Medical College),
K. Kotake (Tochighi Cancer Center), T. Masaki (Kyorin
University), S. Kameoka (Tokyo Women’s Medical
University), H. Hasegawa (Keio University), K. Takahashi
(Tokyo Metropolitan Cancer and Infectious disease Center),
Y. Saito (International Medical Center of Japan), K.
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Sugihara (Tokyo Medical and Dental University), T. Wa-
tanabe (Teikyo University), K. Maeda (Fujita Health
University), T. Hirai (Aichi Cancer Center), Y. Sakai (Kyoto
University), M. Ooue (Osaka Medical Center for Cancer and
Cardiovascular Diseases), N. Tomita (Hyogo College of
Medicine), and K. Shirouzu (Kurume University).

REFERENCES

. Jemal A, Murray T, Ward E, et al. Cancer statistics, 2005. CA
Cancer J Clin. 2005;55:10-30.

. Kotake K, Honjo S, Sugihara K, et al. Changes in colorectal
cancer during a 20-year period: an extended report from the
multi-institutional registry of large bowel cancer, Japan. Dis
Colon Rectum. 2003;46(10 Suppl.):$32-43.

. Chang GIJ, Rodriguez-Bigas MA, Skibber JM, et al. Lymph node
evaluation and survival after curative resection of colon cancer:
systematic review. J Natl Cancer Inst. 2007;99:433-41.

. Dukes CE, Bussey HJ. The spread of rectal cancer and its effect
on prognosis. Br J Cancer. 1958;12:309-20.

. Newland RC, Chapuis PH, Pheils MT, et al. The relationship of
survival to staging and grading of colorectal carcinoma: a pro-
spective study of 503 cases. Cancer. 1981;47:1424-9.

. Chapuis PH, Dent OF, Fisher R, et al. A multivariate analysis of
clinical and pathological variables in prognosis after resection of
large bowel cancer. Br J Surg. 1985;72:698-702.



2177

Lymph Node Evaluation and Colorectal Cancer Survival

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

National Comprehensive Cancer Network. http://www.nccn.org/
professionals/quality_measures/PDF/colon_quality_measures.pdf.
Accessed June 2011.

. American College of Surgeons. http://www.facs.org/cancer/quali

tymeasures.html. Accessed June 2011.

. Tepper JE, O’Connell MJ, Niedzwiecki D, et al. Impact of

number of nodes retrieved on outcome in patients with rectal
cancer. J Clin Oncol. 2001;19:157-63.

Joseph NE, Sigurdson ER, Hanlon AL, et al. Accuracy of
determining nodal negativity in colorectal cancer on the basis of
the number of nodes retrieved on resection. Ann Surg Oncol.
2003;10:213-8.

Scott KW, Grace RH. Detection of lymph node metastases in
colorectal carcinoma before and after fat clearance. Br J Surg.
1989;76:1165-7.

Goldstein NS, Sanford W, Coffey M, et al. Lymph node recovery
from colorectal resection specimens removed for ademocarci-
noma. Trends over time and a recommendation for a minimum
number of lymph nodes to be recovered. Am J Clin Pathol. 1996;
106:209-16.

Caplin S, Cerottini JP, Bosman FT, et al. For patients with Dukes’
B (TNM stage II) colorectal carcinoma, examination of six or
fewer lymph nodes is related to poor prognosis. Cancer. 1998;
83:666-72.

Wong JH, Severino R, Honnebier MB, et al. Number of nodes
examined and staging accuracy in colorectal carcinoma. J Clin
Oncol. 1999;17:2896-900.

Cianchi F, Palomba A, Boddi V, et al. Lymph node recovery
from colorectal tumor specimens: recommendation for a mini-
mum number of lymph nodes to be examined. World J Surg.
2002;26:384-9.

Sarli L, Bader G, Iusco D, et al. Number of lymph nodes
examined and prognosis of TNM stage II colorectal cancer. Eur J
Cancer. 2005;41:272-9. )

Greco P, Andreola S, Magro G, et al. Potential pathological un-
derstaging of pT3 rectal cancer with less than 26 lymph nodes
recovered: a prospective study based on a resampling of 50 rectal
specimens. Virchows Arch. 2006;449:647-51.

Japanese Research Society for Cancer of the Colon and Rectum.
Japanese classification of colorectal carcinoma. 2nd English ed.
Tokyo: Kalahari Shuppan; 2009.

Kaplan EL, Meier P. Nonparametric estimation from incomplete
observations. J Am Stat Assoc. 1958;53:457-81.

Kalbfleisch JD, Prentice RL. The statistical analysis of failure
time data. New York: John Wiley; 1980.

Cox DR. Regression models and life tables. J R Stat Soc B. 1972;
34:187-220.

Hanley JA, McNeil BJ. The meaning and use of the area under a
receiver operating characteristic (ROC) curve. Radiology. 1982;
143:29-36.

99

23.

27.

28.

29.

30.

31

32

33.

35.

36.

37.

Harrell FE Jr, Califf RM, Pryor DB, et al. Evaluating the yield of
medical tests. JAMA. 1982;247:2543-6.

. Shen SS, Haupt BX, Ro JY, et al. Number of lymph nodes

examined and associated clinicopathologic factors in colorectal
carcinoma. Arch Pathol Lab Med. 2009;133:781-6.

. Georgiou P, Tan E, Gouvas N, et al. Extended lymphadenectomy

versus conventional surgery for rectal cancer: a meta-analysis.
Lancet Oncol. 2009;10:1053-62.

. Moriya Y. Differences in rectal cancer surgery: East versus West.

Lancet Oncol. 2009;10:1026-7.

Le Voyer TE, Sigurdson ER, Hanlon AL, et al. Colon cancer
survival is associated with increasing number of lymph nodes
analyzed: a secondary survey of intergroup trial INT-0089. J Clin
Oncol. 2003;21:2912-9,

Swanson RS, Compton CC, Stewart AK, et al. The prognosis of
T3NO colon cancer is dependent on the number of lymph nodes
examined. Ann Surg Oncol. 2003;10:65-71.

Prandi M, Lionetto R, Bini A, et al. Prognostic evaluation of
stage B colon cancer patients is improved by an adequate lym-
phadenectomy: results of a secondary analysis of a large scale
adjuvant trial. Ann Surg. 2002;235:458-63.

Maurel J, Launoy G, Grosclaude P, et al. Lymph node harvest
reporting in patients with carcinoma of the large bowel: a French
population-based study. Cancer. 1998;82:1482-6.

Hosmer DW, Lemeshow S. Applied logistic regression. 2nd ed.
New York: Wiley; 2000.

West NP, Hohenberger W, Weber K, et al. Complete mesocolic
excision with central vascular ligation produces an oncologically
superior specimen compared with standard surgery for carcinoma
of the colon. J Clin Oncol. 2010;28:272-8.

Sigurdson ER. Lymph node dissection: is it diagnostic or thera-
peutic? J Clin Oncol. 2003;21:965-7.

. Kim YW, Kim NK, Min BS, et al. The influence of the number of

retrieved lymph nodes on staging and survival in patients with
stage II and III rectal cancer undergoing tumor-specific meso-
rectal excision. Ann Surg. 2009;249:965-72.

Feinstein AR, Sosin DM, Wells CK. The Will Rogers phenom-
enon. Stage migration and new diagnostic techniques as a source
of misleading statistics for survival in cancer. N Engl J Med.
1985;312:1604-8.

Schrag D, Cramer LD, Bach PB, et al. Influence of hospital
procedure volume on outcomes following surgery for colon
cancer. JAMA. 2000;284:3028-35.

Rogers SO Jr, Wolf RE, Zaslavsky AM, et al. Relation of surgeon
and hospital volume to processes and outcomes of colorectal
cancer surgery. Ann Surg. 2006;244:1003-11.



Int J Colorectal Dis (2012) 27:1215-1222
DOI 10.1007/s00384-012-1471-1

Laparoscopic resection for sigmoid and rectosigmoid colon
cancer performed by trainees: impact on short-term
outcomes and selection of suitable patients

Satoshi Ogiso - Takashi Yamaguchi - Meiki Fukuda .
Takahide Murakami - Yoshihisa Okuchi «
Hiroaki Hata - Yoshiharu Sakai - Iwao Ikai

Accepted: 13 April 2012 /Published online: 28 April 2012
© Springer-Verlag 2012

Abstract

Purpose This study aimed (1) to evaluate the impact of
clinical factors, particularly operation by trainees, on the
short-term outcomes of laparoscopic resection for sigmoid
and rectosigmoid cancer, and (2) to determine patients suit-
able for operation by trainees.

Methods From a prospectively maintained single-institution
database, we identified 133 patients who underwent laparo-
scopic resection for sigmoid or rectosigmoid cancer between
2007 and 2010. Gender, age, body mass index (BMI),
previous abdominal surgery, tumor location, tumor size,
tumor stage, extent of lymph node dissection, and primary
surgeon were evaluated using univariate and multivariate
analyses to determine the predictive significance of these
variables on surgical outcomes including operative time,
blood loss, complication, postoperative stay, and retrieved
Iymph nodes.

Results Multivariate analysis showed that location of the
tumor in the rectosigmoid (p<0.001), higher BMI (p<
0.001), operation by trainees (p<0.001), male gender (p=
0.002), and greater tumor depth (p=0.011) were indepen-
dently predictive of longer operative time. Larger tumor size
(p=0.025) and higher BMI (p=0.040) were independently
predictive of greater blood loss. Larger tumor size was also
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related to longer postoperative stay (p=0.001) and a greater
number of retrieved lymph nodes (p=0.001).

Conclusions This study identified operation by trainees as -
an independent risk factor for longer operative time but with
no negative impact on any of the other outcomes. Female
patients with a low BMI, sigmoid cancer, shallow tumor
depth, and/or small tumor are suitable for operation by
trainees.

Keywords Laparoscopic surgery - Colorectal resection -
Sigmoid cancer - Laparoscopic training - Patient selection -
Trainees

Introduction

Laparoscopic approaches are accepted for colorectal cancer
surgery. Several randomized clinical trials of laparoscopic
versus open colectomy for colorectal cancer suggest equiv-
alent long-term outcomes with both techniques [1-7]. It is
currently inevitable that laparoscopic colorectal procedures
are included in general surgery training programs due to
their increasing popularity. However, a suitable training
program has not yet been developed for the clinical setting
[8~11]. Laparoscopic training for surgical residents often
begins with basic laparoscopic colorectal procedures such
as laparoscopic sigmoid and rectosigmoid resection. During
the training period, careful patient selection is essential for
maintaining the quality and safety of the procedure per-
formed by novice surgeons. This study aimed (1) to evaluate
the impact of clinical factors, particularly operation by train-
ees, on the short-term outcomes of laparoscopic resection
for sigmoid and rectosigmoid cancer, and (2) to select suit-
able patients for operation by trainees.

4€) Springer
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Methods
Patients

From a prospectively maintained single-institution database,
we identified 156 consecutive patients who underwent lap-
aroscopic resection for sigmoid or rectosigmoid cancer be-
tween 2007 and 2010. The indications for laparoscopic
surgery were colon cancer tumors without forming a bulky
mass, massive lymph node involvement, or invasion of the
adjacent organs, as determined by using computed tomog-
raphy during preoperative examinations. An additional in-
dication was evidence of metastatic disease that could not be
curatively resected using open surgery. The surgeries were
performed by an experienced, board-certificated, expert sur-
geon (T.Y.) or by six trainees; of these trainees, four had no
prior experience in open or any laparoscopic surgeries and
two had experience (2 and 12 years) in open and only basic
laparoscopic surgeries. In the first step, trainees with no
experience were required to act as endoscopists for about
20 laparoscopic colorectal procedures and encouraged to
view a collection of video recordings of laparoscopic colec-
tomy in order to learn the essentials of the standardized
techniques used in these operations. They experienced other
basic laparoscopic procedures (e.g., cholecystectomy, stoma
creation, omental patch repair for gastroduodenal perfora-
tion) in the same term. However, 4-6 months later, they
proceeded to the next step, in which they started to act as
primary surgeons during oncologic laparoscopic colorectal
procedures such as laparoscopic sigmoid or ileocecal resec-
tion under the supervision of the expert surgeon, thereby
acquiring basic laparoscopic skills (prior experience in open
colon surgery was not required). In the present study, we
excluded 23 patients who underwent Hartmann’s procedure
or simultaneous resection of other organs. The remaining
133 patients were evaluated. Data on gender, age, body
mass index (BMI), previous abdominal surgery, tumor lo-
cation, tumor size, tumor depth, tumor stage, extent of
lymph node dissection, primary surgeon, operative time,
blood loss, conversion to open surgery, pathology, 30-day
morbidity, mortality, and postoperative stay were collected
prospectively. Tumors were staged according to the sixth
tumor—node—metastasis classification of the International
Union Against Cancer on the basis of the histological find-
ings of the surgical specimens. The protocol was approved
by the local ethics committee, and informed consent was
obtained from all participating patients.

Surgical procedures
Patients were placed in the Lloyd-Davis position with the

head and right side of the bed lowered. First, a 12-mm
camera port was inserted below the umbilicus with the open

4) Springer

method. After creation of a pneumoperitoneum, four work-
ing ports were inserted: 5-mm ports in the right and left
upper abdominal quadrants, and 12-mm ports in the right
and left lower abdominal quadrants. The mesocolon was
mobilized using the mediolateral approach, and no splenic
flexure mobilization was needed. In accordance with the
oncologic surgical principles recommended by the Japanese
Society for Cancer of the Colon and Rectum [12, 13], a D3
lymph node dissection, including the pericolic nodes (local
nodes), mesocolic nodes (intermediate nodes), and nodes at
the origin of the inferior mesenteric artery (IMA) (main
nodes), was performed with division of the IMA at its
origin, except in the case of elderly patients or tumors
confined to the submucosa, in which case a D2 lymph node
dissection, which includes only the local and intermediate
nodes, with division of the IMA distal to the first branch to
the descending colon (the origin of the superior rectal artery
[SRA] or sigmoid artery [SA]) was performed. The distal
colon or rectum was transected intracorporeally using an
Endopath Endo-Cutter or Echelon 60 (Ethicon Endo-
Surgery, Cincinnati, OH, USA). Then, the specimen was
extracted through the left lower quadrant port or the camera
port, which was extended to about 4 cm. Anastomosis was
performed intracorporeally by the double-stapling technique
or extracorporeally by functional end-to-end anastomosis.

Statistical analysis

All statistical analyses were performed using Statistical Pack-
age for Social Sciences™ (SPSS) version 15.0 (SPSS Inc.,
Chicago, IL, USA), and significance was defined as p<0.05.
Where appropriate, we used Fisher exact tests, chi-square
tests, Student’s ¢ tests, Welch’s tests, or Pearson product—
moment correlation coefficients to investigate the relation-
ships between the patients’ clinical characteristics and surgical
outcomes. A multivariate analysis was performed using a
multiple linear regression model with a stepwise method
(significance level to enter=0.05; significance level to stay=
0.1) or a multiple logistic regression model.

Results

The number of laparoscopic colorectal cancer resections
performed by the expert and novice surgeons between
2007 and 2010 are shown in Table 1. Trainees performed
a substantial portion of the laparoscopic resections for
tumors in the ascending, sigmoid, and rectosigmoid colon
and the cecum (209 [82.3 %] of 254 cases), which was
significantly higher than that for tumors in other locations
(75 [54.3 %] of 138; p<0.001).

The patients and tumor characteristics of the 133 patients
included in the study are summarized in Table 2. Gender,
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Table 1 The number of laparo-

scopic resections in each tumor Tumor location [n (%)] Performed by expert - Performed by trainees Total

location
Cecum 4 (13.3) 26 (86.7) 30
Ascending colon 15 22.1) 53 (71.9) 68
Transverse colon 11 (27.5) 29 (72.5) 40
Descending colon 11 (42.3) 15(57.1) 26
Sigmoid/rectosigmoid colon 26 (16.7) 130 (83.3) 156
Upper rectum 18 (48.6) 19 (51.4) 37
Lower rectum/anal canal 23 (65.7) 12 (34.3) 35
Total 108 (27.6) 284 (82.4) 392

mean age, mean BMI, and previous history of abdominal
surgery were similar between the groups. Tumor size was
significantly larger (5.1 cm versus 3.1 cm; p<0.001), and
the incidence of T3/T4 tumors was significantly higher
(81.8 % versus 49.5 %; p=0.011) in the patients operated
on by the expert surgeon than in the patients operated on by
the trainees. On the contrary, nodal involvement and tumor
stage were not different. The incidence of D3 lymph node
dissection was significantly higher for the expert surgeon
than for the trainees (86.4 % versus 63.1 %; p=0.046).

Operative outcomes are summarized in Table 3. Opera-
tive time was significantly longer in the patients operated on
by the trainees than in those operated on by the expert
surgeon (244.2 min versus 214.7 min; p=0.007), but blood
loss was not significantly different. The incidence of
patients with less than 12 retrieved lymph nodes was larger
in surgeries performed by the trainees than in surgeries
performed by the expert (22.5 % versus 4.5 %), but the
difference was not statistically significant (p=0.074). The
overall morbidity rate was 9 (6.8 %) in 133 patients with a

Table 2 Patient clinical

Performed by expert Performed by trainees P value

characteristics
(n=22) (n=111)
Gender (male/female) (range) 12 (54.5)/10 (45.5) 66 (59.5)/45 (40.5) 0.669
Age (years) (range) 68.5 (44-85) 67.7 (31-93) 0.766
Body mass index (kg/m?) (range)  23.1 (18.4-28.0) 22.5 (14.8-28.8) 0.465
Previous abdominal surgery [n (%)] 527 37 (33.3) 0.467
Tumor location (sigmoid/ 18 (81.8)/4 (18.2) 79 (71.2)/32 (28.8) 0.445
rectosigmoid) [n (%)]
Tumor size (cm) (range) 5.1 (0-9) 3.1 (0-7) <0.001
Pathologic T stage [n (%)) (Tis/T1/T2 vs. T3/T4)
Tis 14.5) 9 (8.1) 0.011
Tl 3 (13.6) 32 (28.8)
T2 0 (0) 15 (13.5)
T3 7 (31.8) 16 (14.4)
T4 11 (50) 39 (35.1)
Pathologic N stage [n (%)] (NO/N1 vs. N2)
NO 13 (59.1) 69 (62.2) 0.745
N1 6 (27.3) 27 (24.3)
N2 3 (13.6) 15 (13.5)
Tumor stage [ (%)} (O/U1X vs. IIIIV)
0 14.5) 8(7.2) 0.837
1 3 (13.6) 40 (36.0)
I 9 (40.9) 18 (16.2)
m 8 (36.4) 35 (31.5)
All continuous variables are de- v 14.5) 10 (9.0)
soribed as mean with range Lymph node dissection (D3/D2) 19 (86.4)/3 (13.6) 70 (63.1/41 (36.9) 0.046
DST double stapling technique, n (%)]
FEEA functional end-to-end Anastomosis (DST/FEEA) [n (%)] 19 (86.4)/3 (13.6) 96 (86.5)/15 (13.5) 1

anastomosis
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Table 3 Surgical outcomes

Performed by expert  Performed by trainees P value
(n=22) (n=111)

Operative time (min) (range) 214.7 (149-336) 244.2 (150-417) 0.007
Blood loss (ml) (range) 31.6 (0-340) 16.8 (0-590) 0.140
Transfusion 0 0 NA

Intraoperative complication [ (%)] 0 1(0.9) 1
Tear in the rectal stump 0 1(0.9) 1
Conversion [n (%)] 0 0 NA
Positive circumferential resection margin 0 0 NA
Number of retrieved lymph nodes <12 [n (%)] 1(4.5) 25 (22.5) 0.074
Postoperative complication [n (%)] 209.1) 7(6.3) 1
Anastomotic leakage 0 0
‘Wound infection 0 6(5.4) 0.589
Enteritis 0 1(0.9) 1
Prostatitis 1(4.5) 0 0.165
Subcutaneous fluid collection 1 (4.5) 0 0.165
All continuous variables are Postoperative stay (days) (range) 12.4 (7-34) 12.6 (3-50) 0.875

described as mean with range

similar incidence for the expert and novice surgeons. There
were no cases of conversion to open surgery, positive circum-
ferential margin, anastomotic leakage, or 30-day mortality.
Correlations between operative outcomes and clinical
factors, as determined by univariate analysis, are summa-
rized in Table 4. Gender (p=0.004), BMI (p<0.001), tumor
location (p<0.001), and experience of the primary surgeon
(p=0.004) were significantly associated with operative time;
BMI (p=0.030), tumor location (p=0.042), and tumor size
(p=0.019) were significantly associated with blood loss; age
(p=0.040), tumor size (p=0.001), tumor depth (p=0.001),
and tumor stage (p=0.010) were significantly associated
with postoperative hospital stay; and tumor size (p=
0.001), tumor depth (p=0.001), tumor stage (p=0.013),
and extent of lymph node dissection (p=0.012) were signifi-
cantly associated with the number of retrieved lymph nodes.

Multivariate analysis showed that male gender (p=0.002),
higher BMI (p<0.001), location of the tumor in the rectosig-
moid colon (p<0.001), greater tumor depth (p=0.011), and
operation by trainees (p<0.001) were independently predic-
tive of longer operative time; higher BMI (p=0.040) and
larger tumor size (p=0.025) were independently predictive
of greater blood loss; larger tumor size was also related to
longer postoperative stay (p=0.001) and a greater number of
retrieved lymph nodes (p=0.001) (Tables 5 and 6).

Discussion
Laparoscopic resection for colorectal cancer is one of the

most advanced laparoscopic procedures. Yet, lymph node
dissection along the surgical trunk (right-sided colon cancer)

Table 4 Correrations between

surgical outcomes and clinical Independent variable P value for operative outcomes
factors
Operative Blood Postoperative Retrieved LN
time loss stay (<12 vs. 212)
Gender 0.004 0311 0.226 0.096
Age 0472 0428 0.040 0.350
Body mass index <0.001 0.030 0.411 0.163
Previous abdominal surgery 0495 0.176 0.451 0.569
Tumor location (sigmoid vs. rectosigmoid) <0.001  0.042 0.141 0.985
Tumor size 0.489  0.019 0.001 0.001
Tumor depth (Tis/T1/T2 vs. T3/T4) 0322 0.081 0.001 0.001
Tumor stage (0/I/1 vs. II/IV) 0.489  0.155 0.010 0.013
Experience of the primary surgeon (expett vs. trainee) 0.004 0.264 0.437 0.052
Lymph node dissection (D3/D2) 0.461 0293 0.279 0.012
LN lymph nodes
4 Springer
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Table 5 Stepwise linear regres-

sion analysis Dependent variable Predictive factor Pvalue S R Model utility test
Operative time Intercept 0.001 0.613 <0.001
Tumor location (rectosigmoid) <0.001  0.348
Body mass index <0.001 0.345
Experience of the primary <0.001 0.261
surgeon {trainee)
Gender (male) 0.002 0222
Tumor depth 0.011 0.189
Blood loss Intercept 0.056 0.252 0.014
Tumor size 0.025 0.193
Body mass index 0.040 0.176
Postoperative hospital stay Intercept <0.001 0.276 0.001
Tumor size 0.001 0276

and around the root of middle colic vessels (transverse
colon cancer) is still technically challenging [14]. Splen-
ic flexure mobilization—required for tumors located in
the left transverse or descending colon—is also reported
to be difficult and time-consuming [15]. Pelvic proce-
dures during rectal cancer resection, including rectal
mobilization, transection, and anastomosis, are quite de-
manding in narrow and deep surgical fields. Moreover,
they are associated with some disadvantages such as
long operative time [4, 16, 17] and increased rate of
positive surgical margins [6]. Meanwhile, laparoscopic
ileocecal resection, sigmoid resection, and rectosigmoid
resection are considered comparatively basic among all
laparoscopic colorectal procedures. Therefore, laparo-
scopic training for surgical residents often begins with
these procedures. In our institution, 83.3 % of all lapa-

roscopic colorectal resection cases for sigmoid colon

and rectosigmoid cancer (130/156) are performed by
trainees at their initial laparoscopic training. These oper-
ations provide the trainees with sufficient experiences in
advanced laparoscopic procedures and enable the devel-
opment of their surgical techniques. Herein, we evalu-
ated the impact of the operation by trainees on the
short-term outcomes of laparoscopic resection for sig-
moid and rectosigmoid cancer and determined the char-
acteristics of patients suitable for operation by novice
surgeons. We excluded cases of Hartmann’s procedure
and simultaneous resection of other organs such as the
liver. These cases tend to correlate with longer operative
time, greater blood loss, and/or longer hospital stay.

Therefore, these cases should be analyzed independently
of sigmoid or rectosigmoid resection and anastomosis in
order to clearly distinguish the clinical factors that in-
fluence the operative outcomes of the latter.

In this study, multivariate analyses showed that operation
by trainees was significantly associated with longer opera-
tive time. However, it had no negative impact on any of the
other short-term outcomes evaluated in the current study.
Furthermore, male gender, higher BMI, location of the
tumor in the rectosigmoid, and greater tumor depth were
significantly associated with longer operative time. The
present findings are valuable in supporting the early intro-
duction of laparoscopic resection for sigmoid and rectosig-
moid cancer during the initial training period of novice
surgeons. In addition, our findings indicate that female
patients with a low BMI, sigmoid cancer, and/or shallow
tumor depth are suitable for operation by trainees. Addition-
ally, multivariate analyses showed that higher BMI and
larger tumor size were independently predictive of greater
blood loss; larger tumor size was also related to longer
postoperative stay, indicating that larger tumors should best
be managed by expert surgeons.

In our surgical training program, we pay special attention
to safety and quality. These parameters were reflected in the
careful selection of patients for operation by trainees. As
such, trainees operated on significantly smaller tumors with
significantly higher incidence of shallow depth to avoid
oncologic impairments during the resection of advanced
cancers. We usually consider that small tumors with shallow
depth do not require wide lymph node dissection (D3

Table 6 Stepwise logistic re-
gression analysis

Dependent variable Predictive factor P value Odds ratio 95 % Cl1
Retrieved lymph nodes (<12 vs. 012) Tumor size 0.001 1.556 1.193-2.029
Postoperative complication No parameter
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dissection) as compared to advanced tumors [12, 18]. In the
case of the former, it is decided preoperatively that D2
Iymph node dissection, including only local and intermedi-
ate nodes, will be performed with dividing the SRA or the
SA at its origin. This may explain the significant differences
in the extent of lymph node dissection between expert and
novice surgeons. In the current study, we performed multi-
variate analyses to eliminate the influence of these differ-
ences in patients” characteristics between the expert and the
trainees; thus, we assume that the impact of primary sur-
geons was evaluated successfully without bias.

In this study, we have focused on colorectal cancer
regional nodal evaluation—reported as a staging mea-
sure, prognostic variable, and quality indicator. A min-
imum of 12 nodes is endorsed as a consensus standard
for hospital-based performance by the American Society
for Clinical Oncology, the National Comprehensive Can-
cer Network, and the American Joint Committee on
Cancer [19]. Twelve or more lymph nodes (mean,
19.0) were retrieved from 86 of 111 patients (77.5 %)
operated on by trainees, and D3 lymph node dissection
was performed in 70 patients (63.1 %); deep tumors
(T3/T4) were observed in 55 patients (49.5 %), and
positive nodes in 42 patients (37.8 %). Lymph node
removal achieves two objectives in oncologic proce-
dures: therapeutic effect and adequate nodal staging.
With regard to the therapeutic effect, we assume that
the number of lymph nodes retrieved by trainees was
enough considering the not so high incidence of ad-
vanced tumors. Furthermore, the expert surgeon ensured
that the trainees removed all lymph nodes together with
mesocolon included within the preoperatively planned
area during the operation. Therefore, we assume that
trainees satisfied the oncologic principles suggested by
the Japanese Society for Cancer of the Colon and Rec-
tum [12], which do not recommend a minimum number
of retrieved lymph nodes but rather a wider area of
dissection compared to the Western guidelines [22] for
assuring complete lymph node removal irrespective of
their number, although these principles have been criti-
cized as excessive [21]. Aside from the therapeutic
effect of lymph node removal, it is commonly assumed
that stage migration is reflected in the positive associa-
tion between survival and the number of lymph nodes
retrieved. Recently, analysis of the pathological staging
of 131,953 patients from the Surveillance, Epidemiology
and End Results database by a beta-binomial model
suggested that the minimum number of nodes required
for adequate nodal staging depends on the T stage: to
achieve a probability of correct staging of 90 %, a
single node needs to be examined for T1, four nodes
for T2, 13 nodes for T3, and 21 nodes for T4 disease

4) Springer

[23]. Based on this staged classification, the quality of
lymph node removal by trainees would be acceptable
for nodal staging of patients with the highest incidence
of shallow tumors compared to those performed by the
expert surgeon. The incidence of patients from whom
less than 12 lymph nodes were retrieved was higher in
surgeries performed by trainees, yet the difference was
not statistically significant. An important factor, which
could account for the difference in the number of lymph
nodes retrieved, is that trainees performed a significantly
higher number of D2 lymph node dissection than the
expert. In fact, D2 lymph nodes dissection has been
reported to yield fewer lymph nodes for histopatholog-
ical examination than D3 lymph node dissection [20,
21]. The higher incidence of D2 lymph node dissection
was attributable to the significantly higher incidence of
shallow tumor depth in cases of operation by trainees
because of the aforementioned reason; therefore, the
higher incidence of patients with less than 12 retrieved
lymph nodes could be associated with our policy of
careful patient selection for operation by trainees. Mul-
tivariate analysis did not identify operation performed
by trainees, but tumor size as an independent predictor
of the number of retrieved lymph nodes.

Tumor size was also an independent predictor of postop-
erative hospital stay and blood loss. The relation between
longer postoperative stay and larger tumor size is not very
clear. Some patients with large tumors had poor general
condition and required postoperative rehabilitation or trans-
fer to other hospitals, which may explain the longer postop-
erative stay. Greater blood loss in patients with larger tumors
may result from the greater difficulty in intra-abdominal
laparoscopic handling along with a more limited surgical
field. Significant association between greater tumor depth
and longer operative time may be explained similarly: deep-
ly invasive tumors require careful intra-abdominal manipu-
lation to prevent intra-operative oncologic impairment such
as tumor cell spillage.

Significant association between rectosigmoid cancer (as
opposed to sigmoid cancer) and longer operative time, as well
as between male gender and longer operative time suggests
the influence of pelvic diameters. Previous reports showed
that resection of low rectal tumors in males is usually per-
formed through a narrower pelvic space. This anatomical
constraint limits the working space and directly increases the
difficulty in safe and quick access while minimizing visibility
and retraction, thereby resulting in a significantly longer op-
erative time [24-26]. Similar relationships may influence the
outcomes of sigmoid and rectosigmoid colon cancer. Another
reason for longer operative time in male patients may be the
presence of greater abdominal visceral fat deposits in men
than in women [27]. Higher BMI was also significantly
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associated with longer operative time and greater blood loss,
yet the BMI of our patients were lower than that of Western
populations. The latter observation is in agreement with our
previous report on laparoscopic anterior resection for rectal
cancer [24].

In this study, the overall morbidity rate was 6.8 % (9/
133). Six of the patients had wound infections. Adverse
events such as anastomotic leakages, conversions, positive
circumferential margin, and 30-day mortality were not ob-
served or occurred at a very low rate. This indicates that the
procedure can be performed by the trainees in a safe way
and in the absence of morbidity or violation of oncologic
surgical principles. We believe that the assistance of the
expert surgeon was essential to maintain the quality and
safety of operations by trainees, providing good laparoscop-
ic view with adequate retraction in the surgical field.

Nevertheless, our study has certain limitations. Operative
outcomes, including complications, anastomotic leakage,
conversion, mortality, and positive circumferential margin,
should be examined to generalize the present findings.
Moreover, this study only analyzed the short-term out-
comes, and long-term follow-up is required to ensure that
oncological procedures were not compromised.

In conclusion, this study identified operation by trainees
as an independent risk factor for longer operative time but
with no negative impact on any of the other short-term
outcomes. Female patients with a low BM], sigmoid cancer,
shallow tumor depth, and/or small tumor are suitable for
operation by trainees.
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ing interests.
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Oral Capecitabine as Postoperative Adjuvant Chemotherapy in Stage 111 Colon Cancer Patients: Takashi
Yamaguchi™', Meiki Fukuda*’, Husateru Yasui*?, Shunsuke Okazaki™**, Kimiyo Kubo **, Masako Tanaka™*, Yoshiko Une**,
Yuki Setoguchf **, Keita Hanada™', Sayaka Monyama*‘, Masaki Tam*l, Takahlde Murakamn’” Yoshihisa Okuchi*', Satoshi
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Medical Oncology, **Dept. of Nursing, and **Dept. of Pharmacy, National Hospital Organ/zatlon Kyoto Medical Center)
Summary

Capecitabine (Xeloda™) has been a global standard drug for the treatment of colon cancer since large randomized con-
trolled trials demonstrated its efficacy and safety in treating patients suffering from the disease. Few studies have been con-
ducted to assess the effects of oral capecitabine treatment on Japanese patients. Therefor, we conducted this study to evalu-
ate oral capecitabine as postoperative adjuvant chemotherapy in 50 patients who underwent surgery for stage I colon
cancer at our department. Patients received an 8 courses treatment with capecitabine during the study, and the incidence of
adverse events, treatment completion rate, and treatment compliance were assessed. Adverse events were reported in a total
of 46 patients (92%). The most common adverse event was handfoot syndrome (HFS), reported in 39 patients (78%),
whereas bone-marrow toxicity and diarrhea were reported in as few as 2 (4%) and 3 (6%) patients, respectively. Both these
events were mild in severity, and no patients required hospitalization, nor were they associated with treatment-related deaths.
The median treatment duration was 8 courses ranging from 3 to 8 courses, and the 8 courses treatment completion rate was
96%. The relative dose intensity, which was used as a treatment compliance index, is expressed as the actual dose taken by the
patient divided by the dose planned at baseline. The median and mean of the relative dose intensity were 100% (ranging
from 37% to 100%) and 93%, respectively. The results of this study showed that the safety profile of oral capecitabine
therapy was generally favorable, with a lower incidence and lesser severity of life-threatening bone-marrow toxicity and
" diarrhea, although the treatment is still associated with frequent HFS. This is the great advantage of capecitabine when it is
used as postoperative adjuvant chemotherapy for gastrointestinal cancer. Indeed, a satisfactory treatment completion rate
was achieved in this study while maintaining a sufficient dose and treating HFS, by reducing the dose, interrupting treatment,
or providing appropriate corrective measures. Key words: Capecitabine, Colon cancer, Adjuvant chemotherapy (Received

Aug. 16, 2011/Accepted Dec. 5, 2011)

HE 75y Xeloda™) 13N SIBUECE 2 OB BRI & 0 5301 & et dE"}Jé A, CKERIGEIC BT B R R
WL o TWd, KIFIIBITDL AR & 0 olEFOMN IS w2, HRICTA 7 — 3 IDABHRAT £ baE
FHEE LTANRY & 0 IR % 1T - 72 50 Pl #7350 SE LKL, 8 71— /\Yﬁi‘?zui WaE Ay 79547 > AR
L7z AEHEOIRBUL 46 B (92%) 1288 54172, hand loot syndrome (HT'S) #539 # (78%) & S8 CTdHh - 72—,
BT 260 (4.0%), THIEZ 3B (6.0%) LS HAERDEETH O, ABFEE B L 22E 5 Aot s Cla iy
Dlpdrolz, Feha—ADMYHilz 8§ 2— A (3~8 :3‘;7\). 8 I AHMGEETRIL 6% TH ol Wl 7547 VR
OFHEEE L TH O M BRI (FERRR/ 10 BIAANY-1 4% -0 oovhgefitild 100% (37~100%), P81t 93% Tdh o 720

b B SLASBEAE R e v s — ﬂﬂ
" Iil :

“ i -
Ao - SR

YT T 612-8555 HUARIIN IR BELIEGMNT 1-1 LR BRRE IR > & — - SR
I e

108



390

BAUSEGE

ARy 5 Y RRPHEDEHED HFS £ W) F 2 v M 5b 00, FHELC TRHOFIEME, TLBIETHY, &
SWDE o e FLEHRBRORMMLEREL VS BRI LIIRETRERTTH Y, HFS 2B HLE - KRE - RETH
BB ETHAIRBIREZRL LIS HCERZEREBLILBTEL,

oooooooooooooooooooooooooooooooooooo

(=3 O b

KIGBEREFT A K54 Y TRAF— Y MARERICHS
BRI HEE L LT 5-FU/LV SRS UFT/
LV MR, Ry ¥ (Xeloda®) POIRFEH:AHESR
ENTwBY, RIEICBIT B KR ORI LRk
3, BERMIC 5-FU RINMRPUERI A Y £ Bl R4
FOMREEZ: M S NTE 2285, SEEDOBK TORBBEE
fE4 AR X Y WSRO f iR s, =
U5y RSB E o Te DAY Y E Y NIR
LI A T — ¥ MR AT A B LSk 0 8 AL
HKERTH 5 Xeloda in adjuvant colon cancer therapy (X-
ACT) #ERlICBWT, 5-FU/LV i@k L gL TE
BEREE Th B 5 FEERAETENE O ELEIFER S
N, ERYEICH LT BRGIROM R E O P 5 4
MHABATHC BV CIEELREBESALN, &5
BEELHERROBHEEMEL, X VREEFHVC
LORENTIz, T ORREZITTE S  NIRPUEHIGEMR
BT ko BRICBWT, 5-FU/LV #HERE L &
BITAHNRY § ¥ WIRFREAS 5-FU RO Hi 72 72 BRE R HR
ERLEAT S Y, HBIR & R e MUTIR D FHE
ENARYFEVE, AHICBVTHRAF— TG
FAMT A LSRR s E 2 bh, YTl
2007 4 12 B ORBUKEIDIEER L C & 72, AFRICBT
HHBMEFFHEIC BT B AR ¥ ¥ DRt
Iz oW T O DR VD, AT — VT KB
ZHIBMEEERE L LTHRY & ¥V IR 2 17 o 72 0E
BlOFEREROFIIRK, 8 3 — A B EEE, Wk
DT AT AL Iz

1. X% A&

2008 4= 2 H~2010 4E 10 S Tz, MEE A Ok
PNz A7 — VTR ORI EE#REE LTh R
EECARBERIT o BEDS B, ECOG @ per-
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BT X-ACT REE FRICEE 8 a— 2y (=
KM 24 H) ZHEEEEL R L FEHROUERA
EHPHFHERALE Y 3.0 HAFER JCOG/JSCO M
(CTCAEv 3.0) 2%t > 7=. hand foot syndrome (HFS)
DT V—=F4 XTIk EHFDH LY, FOHFIIIK
WL —FIHELL. FL—F2RDLoFERSRES
WU, SEAMICH XY ¥ Y EIEME A A K OKIE -
MR RE o 7248, BEOTHLRLIEMOME b Ik L
THERE - REEZTo7, 72, B Logkyro
PS1 Tho6Bl03 L, 4BHIRMAIEL Y 1 BREUA
DWEET o720 WARa> 75472 LT, #MHE
RO (FEABRE/ BRI RS H]) TRV

n # #

BEERER VIR L 2 ERbO R 68 5% (34~
841%), THRLLLEOFEEEIX 136 (26%) TH Y, PSO
A540 61 (80%)., PS1AT1041 (20%) Tdh o 7o WL
A F =Y Ma #3761 (74%), AF— ¥ Wb %* 13 #)
(26%) THo7zo

HEHEORPIRN 2 F 2 2R L7z, HFS 2139 61
(78%) LWHIETH-z—F, BHHEEI2H @%),
THRUZ 3B (6%) LHEF Ao Z7L—F3OHE
3 HFS 2 81 & /MR A 1 BIoA# 3H (6%) T
Hole FL—F3®HFS2#d 14Hid 2 BRSBEIC
LY 8 a— AW oHETE, 1 BlTHBREROBME
BohFhike o, ZFL—F3DH/NMGRSD 1 Hi
1 EE ORI TEEL, 1 EBEoMEIcE) 8 a—
AWESEEPF R TH o7 L — F4OHEHRIES
<, ARSI AL A fEpR HR M SR sk

® 1 BEHER (0=50

R iy 261 (52%)
" 24150 (48%)
S fn LAl 68 i
P 34~84 1%
SRR (T5LE) 1381 (26%)
ECOG PSO 40 1 (80%)
PS1 104 (20%)
w0 AT =3 lla 37TH (T4%)

1340 (26%)

ECOG: eastern cooperative oncology group
PS: performance status
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2 HEHEL (n=50)
TAUSFl  Fu—F2 FLovs  BALF
HFS 200 (58%) 8B (16%) 2% (4%) 3981 (78%)
BRAIE 10480 (20%) 161 (2%) — 116 (22%)
BEYLME MR 16 2% 48 (8%) — 56 (10%)
gL RS 5% (10%) — — 56 (10%)
g 26 (4%) 24 (4%) — 4% (8%)
F3hi 18 (2%) 240 (4%) — 34 (6%)
L1 % 241 (4%) 151 (2%) — 34 (6%)
Tl 26 (4%) — — 218 (4%)
I sk A — 161 2%) — 14 (2%)
MM A — — 18 2%) 141 2%)
TR SR — 18 (2%) - 14 (2%)
HFS: hand foot syndrome
%3 ARYIEVHEERR (n=50) &4 AL BEOLERE o HEER
8 22— R IBHESE B 4841 (96%) gk 71— K3 HFS 14
WA B L 25 1250 (24%) (2#) ZLv—F2 HFS 141
(mg/m’/ 1) oo 1,879~2,683 Fl—F3 MR 141
, o 2,39 JV—F2 HFS 341
S hOE 2,295 Wi 7L— N2 TR 147
(mg/m*/ 1) i 1,006~2,661 az#) sr—rF2 EULEVEE 1
o2zl su—Fk2 Tl 141
Cran L 37~100% ZU—F1 #HEWF 341
T3y 93%

AR R RS E: SRR/ R B O P i R

x5 r‘fﬁ*l‘r] HRF P2

EH a4k & HFS DR (n=50)

-3 % 500mg/m2/B <2

500mg/

ol =17 (3”33) .
HFS (&7 L — F) 16 7 (94%) 23 #l (69%) p=0.07
HFS (ZFL—F20L) L9 (52%) 28 (6%) p=0.004

p il x*H (Fisher MfIHE)
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mg/m*/H) T, €WK OFEYIF 2,231 mg/m*/H
(1,006~2,661 mg/m*/H) Thotec WIRT V7547
Y ADOIEEE L THW A HRIRE (MRS H
FIGIST 3% 5-) Ol 100% (37~100%), ¥
1293%TH o7

Rl - MBOERME o oA EHEE T 4IR
L7z BROBHFEFLDFERE 2o TH2HA 3L -

OB D e RIFLADDEER L2, dlk
D2PNIHFS # XL THHEFHLOFBUT LY, HW
MEOHRFPH LN TR T 20 chb o, ¥
V=V 1 OFEHRTHRE L2 3SR EHEHS
PADOHEFLEDTERL, SEEtk2 BHL2EMCT
Hotle

WA SR & HFS & o EHIco W THE SIS
R L7z MRS RTH D 2,500mg/m*/ [T EHHRE L
<, 9500mg/m/HU~f0)rmm?ﬁ?F 17 5 & 2,500
mg/m?%/ [ A OALH KHEE 33 SEHIIC 51T 2 1IFS S
FENEN UM%, 69% & BT rnawm'hﬂkz!b o7
B, HEERRD o (p=0.07)0 —F, FL—F
2 BLL® HFS S8 BIIZ Z 1L F1 52%, 6% & ST
HEICE D27 (p=0.0004).
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DHRY FE L OERZRIHRE SN TVEY., B
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, ZV—F3ULOFNERD LI ABRBITD
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IRE DB 2,231 mg/mY/ B THMHRBE (LW
B/BERERTTRER) OFHITB%EHEL BY
SEEE DML b TREDOBEEND %L, BRI+
OREDFTRTHo T LR EN,
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