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Colorectal Resection during a Learning Period and According to the Clinicopathologic

Outcomes

Bup Woo Kim, M.D., Seung Hyuk Baik, M.D., Jin Soo Kim, M.D., Hyuk Hur, M.D., Kang Young Lee, M.D.,

Seung Kook Sohn, M.D., Chang Hwan Cho, M.D.

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: The present study was designed to investigate the
clinicopathologic results of performing laparoscopic colorectal
resection during a learning curve period.

Methods: A prospective analysis of 50 consecutive patients
who underwent elective laparoscopic colorectal surgery was
conducted between April 2006 and September 2006. We
monitored the learning curve of one surgeon. The perio-
perative clinical results, complications and pathologic details
were evaluated prospectively. The 50 patients were divided
into two chronological groups (the 25 early cases and the
25 late cases). Statistical analysis between the two groups
was performed to evaluate the different outcomes and with
taking into account the progressively increasing experience.

Results: A total of 45 cases had colorectal cancer. The
operative procedure was executed by the standard laparo-
scopic technique and according to the tumor location, with
proper lymph node dissection. Curative resection was
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performed for the all malignant cases. The remaining 5 cases
all involved benign disease. The overall complication and
conversion rates were 12% and 6%, respectively. All the
complications were treated conservatively. The pathologic
outcomes for the malignant cases were acceptable, with no
differences being manifested between the two groups. The
complication rate and the length of stay were decreased in
the late group.

Conclusion: Laparoscopic colorectal resection can be
performed safely and effectively. The clinicopathologic
outcomes were acceptable even though the cases of the
present study were done during the learning curve period of
a surgeon.
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Table 1. Patient characteristics
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Cases 1 to 25 Cases 26 to 50 P Total
Age [mean+SD, median (range)] (year) 58.9+12.2, 60.0 (37~79) 62.0+8.7, 60.0 (47~78) 0.298 60.0 37~179)
Height [mean+SD, median (range)] (cm) 161.1+7.2, 160.0 (145.0~174.0) 163.0+8.7, 163.0 (144.0~177.0) 0446 161.5 (144~177)
Weight [mean+SD, median (range)] (kg) 61.849.8, 60.0 (46.0~85.0) 64.1£10.9, 60.8 (50.0~94.0) 0.446 60.3 (46~94)
BMI [mean+SD, median (range)] (kg/rnz) 23.7+2.9, 23.6 (19.4~31.7) 24.1+3.3, 23.7 (18.6~31.0) 0.677 23.7 (18.6~31.7)
Sex (%)
Male 13 (52.0) 16 (64.0) 0.390 29 (58.0)
Female 12 (48.0) 9 (36.0) 21 (42.0)
ASA score (%)
1 16 (64.0) 12 (48.0) 0.272 28 (56.0)
2 8 (32.0) 8 (32.0) 16 (32.0)
3 0 (0.0 3 (12.0) 3 (6.0
4 1 (4.0) 2 (8.0 3 (6.0
Previous abdominal surgery (%) 0.050 5 (10.0)
Open cholecystectomy 0 (0.0) 1 2.0 1 2.0
TAH 0 (0.0 1 (2.0 1 (2.0
Kidney transplantation 0 (0.0 1 (2.0) 1 2.0
Open primary closure of stomach ulcer 0 (0.0 1 (2.0) 1 2.0
Open appendectomy 0 (0.0 1 2.0) 1 2.0)
Operation method (%) 0.156
Low anterior resection 14 (60.9) 9 (36.0) 23 (46.0)
Colon resection 11 (44.0) 16 (64.0) 27 (54.0)
Table 2. Preoperative indications for surgery and operative procedure
Preoperative indications for surgery No. (%) Operative procedure No. (%)
Malignancy
Rectum 22 (44) L-low anterior resection 19 (38)
L-abdominoperineal resection 1)
Conversion 2 4
Sigmoid colon 11 (22) L-anterior resection 11 (22)
Descending colon 1@ L-left hemicolectomy 12
Transverse colon 2 4) L-extended right hemicolectomy 12
Conversion 1@
Ascending colon 9 (18) L-right hemicolectomy 9 (18)
Behcet’s disease 2 (4) L-ileocectomy 2 4)
Rectal stricture 1(2) L-low anterior resection 1@
Lipoma of ascending colon 1@ L-right hemicolectomy 1©2)
Diverticulitis 1(2) L-anterior resection 1@
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Table 3. Perioperative clinical results of the 50 cases
Cases 1 to 25 Cases 26 to 50
(mean+SD, median, range) (mean*SD, median, range) p
Operative time (min)
L-low anterior resection 256.0+56.6, 253.0 (166.0~360.0) (n=13) 189.0+88.1, 165.0 (102.0~297.0) (n=7) 0.114
L-anterior resection 247.2480.1, 271.0 (145.0~343.0) (n=5) 203.1480.2, 168.0 (125.0~325.0) (n=7) 0.372
L-right hemicolectomy 243.0441.4, 254.0 (185.0~279.0) (n=4) 203.14£56.4, 209.1 (135.0~290.0) (n=6) 0.286
Hb change (g/dl) 1.24£0.8, 1.3 (0.0~3.1) 0.9£0.7, 0.9 (0.0~3.2) 0.162
Day to peristalsis (day) 2.6%1.2, 2.0 (1.0~6.0) 22409, 2 (1.0~4.0) 0.377
Length of stay (day) 9.6+2.3, 9.0 (7.0~16.0) 8.4+1.4, 8.0 (6.0~12.0) 0.028
Complication [no.(%)] 6 (24.0) 0 (0.0 0.022
Conversion [n0.(%)] 2 (8.0 1 (4.0 1.000
Table 4. Details of postoperative complications
Complication No. Comments Length of stay (day)
Anastomotic stricture 1 29-mm end-to-end anastomosis, treated with outpatient dilatation 9
Tleus 2 Treated with conservative treatment. Case 1=15
Case 2=10
Chyle leakage 1 Treated with conservative treatment 16
Pleural effusion 1 Treated with conservative treatment 9
Postoperative bleeding 1 2 units packed cell transfusion 12
Table 5. Pathologic details in malignant cases
Cases 1 to 25 Cases 26 to 50 »

(mean*SD, median, range)

(mean+SD, median, range)

L-low anterior resection
Lymph node harvested (no.)
Proximal resection margin (cm)
Distal resection margin (cm)
Macroscopic judgment of the specimen
Complete
Nearly complete
Incomplete
L-anterior resection
Lymph node harvested (no.)
Proximal resection margin (cm)
Distal resection margin (cm)
L-right hemicolectomy
Lymph node harvested (no.)
Proximal resection margin (cm)
Distal resection margin (cm)

n=12
18.5+11.5, 18.0 (6.0~49.0)
9.6%3.5, 8.5 (7.5~20.0)
2.9+1.3, 3.3 (1.0~5.0)

12
0
0
n=5
14.6+5.8, 14.0 (9.0~24.0)
10.5+2.6, 10.0 (8.0~ 14.0)
5.1+1.4, 4.8 (4.0~7.0)
n=3
20.7+0.6, 21.0 (20.0~21.0 )
18.5£12.0, 18.5 (10.0~27.0)
14.3+8.1, 14.3 (8.5~20.0)

n=7
23.4£12.0, 22 (9.0~42.0)
73410, 7.5 (5.5~8.5)
3.0£1.3, 3.3 (1.5~4.5)

6
1

0

n=6
22.6%£12.6, 25.0 (19.0~36.0)
11.1+4.1, 11.0 (7.0~ 17.5)

4.010.7, 4.0 (3.0~5.0)

n=7

30.7+£10.4, 34.0 (20.0~46.0)

21.1£7.9, 22.5 (12.0~31.0)
19.0£11.6, 22.0 (7.5~37.0)

0.356
0.013
0.879
0.368

0.144
1.000
0.187

0.252
0.380
0.770
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Fig. 1. Operative times of laparoscopic low anterior resection
according to operative number.
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Fig. 2. Operative times of laparoscopic anterior resection
according to operative number.
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Fig. 3. Operative times of laparoscopic right hemicolectomy
according to operative number.

g
N
R=)
Mg ©
O
o
o
5&
OP
_>;§;
o
2
e
BN TR &

£

1

,

Ach

gé

[

o,

e

Ki

rlr

o

W

02i

o)

d

=)

o ek
ol X N fo g2
o 2wt i fu orlo

o,
30,
S

- —

Stol Ao skt 2 91 glol Az ol o] Ao
W AAES o ¥ Azl &

st

ZHEHE A =
o o]HJ oﬂ:rl‘,] RE $££2 A]—%M)— &E I q/z of] &3}
ok & = Qlek spAE li Aol A= 27| 25419k 71
i 25041011 Hall AT 2A F5F4A e 5ol o
A 537 e 3 8RS ARE AAlE] LA
ZF sk ol Aol A= vhol, 7], FFAl, AlA iRt A
T, A, ASA A 59 Ui Ao SAE F 2wkl
g X}O]% HolA & ekgkeh. B 5 o] &3 A 249
Tl Slo] Agete] A F2 EWellA AE 7] o
ol =& Alob7k £4] ¢baL el -84 F271 H3bsto]
<9 ol =7t A el vlste] ok & ATl A
F7) A ego] 47 14619} 9of|ol|A] AleRE o] A 7]l A
A gao] Ao g HolA yehd o e A 37

TE dol=g Aol 5 74] dHoz gle Aoz A 5
ek o3 A= 5+ 2E7ke] vl Al glolA 4=
e Ed T Ue ZiOIE}T— /‘}Eﬂﬁ} & A3k 374
o] ZfollA] o] Fo] Aeul ZE 75 oH4Ql B9t
M e 27 TellA o] Fo] Ha, A & A5

(¢

0
0

»

ot

[t



98 WA 577 232 A AlE A2 2008

F7] Folq olFof Hirk A% A o] & Fube] FAY,
Fofo] 7k AN AL, B W 38 459
o I8l 1% AR 5 2l 2 Aol ol sk

o

or o] ATEE M AREE 2~

VS olgel A1 A e olslel olx L9

Aoz B QAPsh deenlart of 7] ek AR & ol
Fo BE o7t 2F 4434 0 3992 Akehe] 7]

22| QAT 23} Bk GyFol

okl oWl QiFelq 6% $AEE A2 ATFES A%

St wlmgrsieln A gsv,

s e XH% 717

F g7kl Aold 1)

TS S A WA TFA 24%9 3 T HiA
wollA 0%5 UrEhH‘%iDP o] A AT ATSo| sty 4

745 EA L S e} Bo] e AT B
sta kP B d3E 2o Anks Jehlle Aow
FE ek B 17 F5 T4 el JJAR 5 T4
ﬂ%oﬂ 45 27 OM U g2 So] A gl ow AA
Z WSS 12%, ASES 0%9 0 2T 7HA B

I3 %E 6~30%0] k" o]¥l ol el 4] ukAY
Ed PHFES HEH A EE 94 =k B AFollA &
7] TollA 0%9 T WAEE Hl A2 Fds] £
AE PzZteo| Rt A oH o7 0%2 ¥ F W
A& oldlsly] & AntE AztE ol Rt o= A 7] 25
oAl & 8 FHol ot AzpEnt ofz} vl wd A2
9] %7] 259d0l|A] B4 g ZAzte] 7] wljFoletar Azt
H G 7172 A WA 2FollA 9.69 F WAl 1Eoll
A 849 E ettt o)A AT AapEollA vebt 42~8
°‘°ﬂ Hlshs thd 71 Holleh* B el ol A 9] Y 7]
T2 BT A% Taol Aol £ Fol He A5, A Al
< 3 BTl gle A5 5ol o] gl L} o]
Aol oA s 4 FAAQ BALE HY 7|5
Z3 Al F et 016'4 71 < ZolA (172 HH o] it

lo

rs;um%u;

ol AFellA & AZtE AN AAE, A AA

<, 75 W AAEE FEete] B4 & A
7t 4 Z5Foll Yol Al F aF ol RpolE HolA] ekgk

Al 55 FAE FHE HeEiA = st ol 03-7—
SollA] B 35~507] AEH F5T46 glo] HyS v}
Epicka shgleh 2 ol ol el glo] 242kl A9 3070
oike] o  BFEA 55 T4 FEE HehiA
RBRAR BT TE AL TE Bl ALFE Fol A

“

o] Z Kol & HolAl= gkokrh. & Aol glo] P4 w3t
© dlzk 248 vehlle AER AL 7€ 5 8
M 2AS Fshe AL AXste 29 & 9 Wl ke m
FY=ElE 7t wigell Bl 48] o#H At Akt
o9 2kl 9|7} 1o A Soll glo] Polek £S5 =4
712 o ol sich

obg o] Aol glo] qlofAl =Awe] Adte A WA 2
2 F A 25T 2A 2R kel ohak A
ARz Qo] K AAAL] Ao|7p F 27Tkl Kol

£ Holom & WA g A WA 2FEY ¥ #h
sl slold 371 W17 49 44 Kot o
A Ad7F v Ao AokE = ekgtek A719 A

W77} 22 17] 4ell, 27] 19, 37] 66l 47] 140191, T7H
AL T W77t 242 17] 14, 27] 24, 37] 5919} o)A
7&31]..4.4 z.]] 20:1 E;ﬂ‘&l—;@] _Q__rrg,]_ J,].a:]o] ol‘—‘ 7-] og A]-
s AE fZzA gl A9F AR Aol F
2570l Aol7t glaleh. A AAlE ANA A7
1ol S ‘complete’, ‘nearly complete’ =745 Kol o
A Ao 2 F 7k ved A3E UEF ek 2 o
TollA A719] A5 BE ZFolA complete?] 4745 e}
W3 F719] A% 749] 7% 630l A complete] 4745
LERHSATE B ool A kA st TH 7S X5
o & o) 4719 el Hek F719] TellelA Tl A4
AALS Fadl AL olo]A] AgPE ZAkeko] olo]
A 2719] 19]4 nearly complete”} BFAIEE 712 o}yl 7]
© 2 FebE ) Nearly complete”} A3 1d]9] 3A}= 71
Al F2} 3k 2 2] BMI 254 kgim®, T ¥ 71E 3719ch @A
g ERks 7 A o' vRkeE #7] Wi o2 A
Ztele), ol¥l Q- ARE o)A AF A va P
u] AAE =R ¥Washd =24 e ok9rr). 23,24
2 AE Tl o] A Zl’ql'ﬂ M e wlf Fost °‘ﬂ
F QA7) wiEell st FE Ve TR Ul £
5] A gkolof g}

\11

2 =

& 7ol ol H43 i BAEE 2] o
3 %+ glglek. 84 4 el
%7} F719 A 4% ¥
4% 2194 4719 4
Skskom 7129 el

N2

Mo kN 2w

AlsllAe] iz A A%

<+
ZokehA olA AL XA s}
L=

[¢]
seefo] g Y @shoh

1%

X

it
A=)
i
of

of

o

[

o} i

> £ ok
4
i
. -‘0\-
4z
2
ofo
o
Y
it



A% 9 62 2AREA F 247 WRAAE soellel G A% Wl g

©:

1) Jacobs M, Verdeja JC, Goldstein HS. Minimally invasive
colon resection (laparoscoic resection). Surg Laparosc Endosc
1991;1:144-150.

2) Clinical Outcomes of Surgical Therapy Study Group. A
comparison of laparoscopically assissted and open colectomy
for colon cancer. N Engl J Med. 2004;350:2050-2059.

3) Bonjer HJ, Haglind E, Jeckel J, et al. Laparoscopic surgery
vs. Open suegery for colon cancer: shor-term outcomes of a
randomised trial. Lancet Oncol 2005;6:477-484.

4) Guillou PJ, Quirke P, Thorpe H, et al. Short-term endpoints
of onventional vs laparoscopic-assisted surgery in patients with
colorectal cancer (MRC CLASICC trial): multicenter, randomised
controlled trial. Lancet 2005;365:1718-1726.

5) Nagtegaal ID, Van de Velde CJ, van der Worp E, et al
Macroscopic evaluation of rectal cancer resection specimen:
clinical significance of the pathologist in quality control. J Clin
Oncol 2002;20:1729-1734.

6) Schlachta CM, Mamazza J, Seshadri PA, et al. Defining a
learning curve for laparoscopic colorectal resections. Dis
Colon Rectum 2001;44:217-222.

7) Simons AJ, Anthone GJ, Ortega AE, et al. Laparoscopic-
assisted colectomy learning curve. Dis Colon Rectum
1995;38:600-603.

8) Bennett CL, Stryker SJ, Ferreira MR, et al. The learning curve
for laparoscopic colorectal surgery: preliminary results from a
prospective analysis of 1194 laparoscpic-assisted colectomies.
Arch Surg 1997;132:41-44.

9) Momo M, Parini U, Giraudo G, et al. Laparoscopic total
mesorectal excision: a consecutive series of 100 patients. Ann
Surg 2003;237:335-342.

10) Law WL, Chu KW, Tung HM. Early outcomes of 100 patients
with laparoscopic resection for rectal neoplasm. Surg Endosc
2004;18:1592-1596.

11) Marusch F, Gastinger I, Schneider C, et al. Importance of
conversion for results obtained with laparoscopic colorectal
surgery. Dis Colon Rectum 2001;44:207-214.

12) Gervaz P, Pikarsky A, Utech M, et al. Converted laparoscopic
colorectal surgery. Surg Endosc 2001;15:827-832.

13) Larach SW, Patankar SK, Ferrara A, et al. Complications of
laparoscopic colorectal surgery: analysis and comparison of
early vs. Later experience. Dis Colon Rectum 1997;40:592-596.

e

M Ass gHez 99

14) Schlachta CM, Mamazza J, Seshadri PA, et al. Predicting
conversion to open surgery in laparoscopic colorectal
resections: a simple clinical model. Surg Endosc 2004;14:
1114-1117.

15) Franklin ME, Ramos R, Rosenthal D, et al. Laparoscopic
colonic procedures. World J Surg 1993;17:51-56.

16) Zucker KA. Pitcher DE, Martin DT, et al. Laparoscpic assisted
colon resection. Surg Endosc 1994;8:12-17.

17) Larach SW, Patankar SK, Ferrara A, et al. Complications of
laparoscopic colorectal surgery. Analysis and comparison of
early vs. Latter experience. Dis Conon Rectum 1997;40:592-596.

18) Senagore AJ, Luchtefeld MA, Mackeigan JM. What is the
learing curve for laparoscpic colectomy? Am Surg 1996;61:
681-685.

19) Law WL, Lee YM, Choi HK, et al. Laparoscopic and open
anterior resection for upper and mid rectal cancer: an
evaluation of outcomes. Dis Colon Rectum 2006;49:
1108-1115.

20) Reissman P, Cohen S, Weiss EG, et al. Laparoscopic
colorectal surgery: ascending the learning curve. World J Surg
1996;20:277-282.

21) Wishner JD, Baker JW, Hoffman GC, et al. Laparoscopic
assisted colectomy. the learing curve. Surg Endosc 1995;9:
1179-1183.

22) Schlachta CM, Mamazza J, Seshadri PA et al. Defininf a
learning curve for laparoscopic colorectal resections. Dis
Colon Rectum 2001;44:217-222.

23) Breukink SO, Grond AJ, Pierie JP et al. Laparoscopic vs open
total mesorectal excision for rectal cancer: an evaluation of the
mesorectum’s macroscopic quality. Surg Endosc 2005;19:
307-310.

24) Kockerling F, Reymond MA, Schneider C, et al. Prospective

=

multicenter study of the quality of oncologic resections in
patients undergoing laparoscopic colorectal surgery for cancer.
The Laparoscopic Colorectal Surgery Study Group. Dis Colon
Rectum 1998;41:963-970.

25) Birbeck KF, Macklin CP, Tiffin NJ, et al. Rates of
circumferential resection margin involvement vary between
surgeons and predict outcomes in rectal cancer surgery. Ann
Surg 2002;235:449-457.

26) Martling A, Cedermark B, Johansson H, et al. The surgeon
as a prognostic factor after the introduction of total mesorectal
excision in the treatment of rectal cancer. Br J Surg
2002;89:1008-1013.



