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The Learning Curve for Laparoscopic Colorectal Surgery

Nae Sung Jang, M.D., Sung Il Choi, M.D., Woo Yong Lee, M.D., Ho Kyung Chun, M.D.

Department of Surgery, Gastrointestinal Center, Samsung Medical Center,
Sungkyunkawan University School of Medicine

Purpose: Laparoscopic colorectal surgery has long learning curve because of complex mesenteric
blood supply, multiple quadrant location and bowel anastomosis. The aim of this study was to identify
the learning curve for laparoscopic colorectal surgery.

Methods: From April 2000 to July 2002, Ninety laparoscopic colectomy were performed at Samsung
Medical Center. The cases were divided into 3 groups: 1 to 30 Cases as early group, 31 to 60 cases
as intermediate group and 61 to 90 cases as late group. As for type of surgery, total 48 cases of anterior
resection were divided as 2 groups (AR-early group and AR-late group), total 20 cases of right
hemicolectomy were divided as 2 groups (RH-early group and RH-late group). We retrospectively
analyzed conversion rate, operative time, length of postoperative hospital stay and complication rate.

Results: The conversion rate was significantly higher in early group (3 cases, 10.0%) than intermediate
group (0 case, 0.0%) and late group (0 case, 0.0%: p<0.04). The reasons for conversion were
postoperative adhesive band, anatomical variation of greater omentum and mesenteric lymph node
enlargement. Mean operative time declined significantly from early group (179+49 minutes) to
intermediate group (151£34 minutes) and late group (148+39 minutes: p<0.008). Comparing
postoperative length of hospital stay, there were no differences in early group (7.6£1.0 days),
intermediate group (7.4+1.1 days) and late group (7.0+0.7 days: p <0.07). Complication consisted of
urinary retension (4 cases), anastomotic site delayed bleeding (3 cases), chyle leakage (3 cases) and
wound infection (one case). The complication rate showed no differences between three groups (p <
0.26). There were no significant difference between early group and late group of anterior resection,
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0.26). There were no significant difference between early group and late group of anterior resection,

and also right hemicolectomy.

Conclusion: Based on a decline in conversion rate, operative time and complication, this study showed
that learning curve for laparoscopic colorectal surgery did not take as much time, and the estimated
learning curve for performing colorectal surgery was approximately 30 cases.
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Table 1. Indication for surgery

Histologic diagnosis No. of patients (%)

Carcinoma 61 (67.8)
Malignant lymphoma 333
Adenomatous polyp 17 (18.9)
Intestinal tuberculosis 4 (4.4)
Diverticular disease 2 (22)
Appendiceal mucocele 1 (.Y
Lipoma 1 (1.1
Endometriosis 1 (1.1)
Total 90 (100.0)
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Table 2. Surgical treatment

Procedures No. of patients (%)
Anterior resection 48 (53.3)
Right hemicolectomy 20 (22.2)

Low anterior resection 13 (14.4)
Ileocecectomy 6 (6.6)
Left hemicolectomy 2 (22)
Segmental resection 1 (1.1
Total 90 (100.0)

Table 3. Perioperative results of 90 patients
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Earlyl (n=30) Intermediate (n=30) Late (n=30) P
Conversion (%) 3 (10.0) 0 (0.0) 0 (0.0 <0.04
Operative time (min) 179+49 151+34 148+39 <0.008
Hospital stay (days) 7.6=1.0 7.4+1.1 7.0+0.7 <0.07

Table 4. Complication rate
Early (n=30) Intermediate (n=30) Late (n=30) p

Urinary retension 1 0 3
Anastomotic site bleeding 3 0 0
Chyle leakage 2 1 0
Wound infection 0 1 0
Total (%) 6 (20.0) 2 (6.6) 3 (10.0) <0.26
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Table 5. Perioperative results of anterior resection Table 6. Perioperative results of right hemicolectomy

AR’ -earlyl AR-late RH' -early RH-late

(n=24) (n=24) p (n=10) (n=10)

Conversion (%) 1 0 NS* Conversion (%) 1 0 NS*
Operative time (min) 169+28 148442 NS Operative time (min) 145429 132423 NS
Hospital stay (days) 7.440.9 6.940.7 NS Hospital stay (days) 7.841.2 7.6£1.7 NS
Complication 4 3 NS Complication 1 1 NS
*NS=not significant; " AR=anterior resection. *NS=not significant; ' RH=right hemicolectomy.
HZolE A AARCE 1 ~5%2] 537 g AE HEA QLo m (18) AR FAbA = 27 el

o] NI Atk@4,5) HFE HAEAEL 1991
Jacobs 5(12)0] A5 Hi3}Hom ZH° 01—’,“—9] o=
ToHAE, R e 7IHE =
o, 7leHRl oo A% /\1{?«] a7
I FY St %Q ARz AHaAh(13)
Reissman 5(14)2 5737 A32A&2 ¢ B4F
) ulslod 59 B A Fea HolFol 3]
g sl taks wuel 9= s 44
71T A Baskn, F2 g guet
#o) Qhsta we Aol avEm, 4 A4 ¥
BaH pgel Basm, o

S% A WA BAET 29
N7 o2 WHE Felsjol st
@ 175 17 He 9AFO
o b4l gon, shAzes
3 ratel o g

i HU
o
e
ot 1
flo ¢
4r

o ofy

o

o2

o
23R N oo e

g o

[N > (R S o S

o
3

(N
o, My
ok

LR

9
g:(_){
o
o]
ol
2

41 ot 1Sk

gé-?l",—ﬂlo

r
o e

4 fo
o
>
o
=
e
)
rlot
o
o
o,
olN
b

4y o
5
N

~~
o0

1

a|

&
J}E flo

Marusch 5(15)2 5747 @Al g
AEol /ME MBES AT Basyar
378 iAEAE 300415 271 150 ¢ F-7] 150&11
B 8k Schwander 5(16)2 9.3%%} 5.3%2] 7|78

il

l

< W3E3}2 M, Bruch 5(17) 7] 100¢]= 8%,
P 7] 10095 6%2) MEATES Busiich
AEAS] olf= Aol B FaEAlXE oA
Fe2 A% 72, 2ga APH gl W Fat
2o Fez 0 FAE, AP o] FL FEAE o)A
S A3 3 o T I IES ol

A 3el(10%)9) ABAT] A9, F7F 3} F7) 2
o Tk MRS o) fE o) SR JF

A3t 1o, St S el 1919 49
mAe] A% Hl) 190w, o5 5% ¥ 5

0 U
e FPFe ok

877 i aAzelN $53 46l tid Bk )
Bgte) Hlael X S4AlRbe] Za olF] gFol

Hojdom (19) ole H 47 @A sd =
o] €% 31 It} Simons 5(20)2] Hirol] oJshH 5=
AL 2089 FEAIZE AR A, 119014 159
o] fgro)d FH3IT 393, Schlachta 5(8)-2 30
o o] BAE 7ko] F&AIZF vlae A 180% T 160
0.2 zo]7}F AL, Senagore (7)< 400 2] Bl
A 1858 o 160E 0.2 Atk 3ok Agachan 5
(12)£ 175 9] 825 27|19 $712 o] FEA
HS HwElEa, AT 2018004 41ESZ £
gk A7t Ao Stk B AfeME 27] 7o)
179%, %—{ Ol 1512, 2831 7] o] 148222
7k Tt Aol oﬂL 2849 ztel7t AR 5
ﬁ]@gig o 2 —t— 27F Ao, 3w §
8 gy B34 g EdAE
=29k Jostrldl=

\J

r

o313

»

1o,

o
T
>
N
%
K
HI
}:l
it
£
>
o
>

Loy BN g
n

N it

¥ 1o Hy
o

S A AN = )
o L
o, =2

lo E riu
ﬂﬁi A o o
X
iy
>
1)
T,
ox
o
I
o

o

0]
-

>
o
Hy
=2
i
fo
ro

O
gi
i
k
ox
N

N
s
Ky

o
-

>
§

2 ]
ad §HES B 90 490 228 A

Lo



ui
&
oo

S
of

©
o
S
£
lo
i
R
il
lo
)
ok
olN

ES B3I 27)00 A" FE2 4.6%°]
= 14%2 A w2k HA}

Bennett 5(6)2 409 2] &2 A|3Y3}
Eo] Ayl 7i7to] Yolx FE3Ao|
%31, Schlachta 5(8)2 30 F<& 5 ¢

WAElo] $ERH) otk

_H
407
N
4
oy ok
off o O
igmimlﬂ
¥ £ oox X o

A
oft
int
N
Lo
oft
o
>
£
ol
L

ol

fo
il
jas)
==
i
o X,
R
o
o
ol
o2

O
=
4o ox
0:10
ofN Hm
% iy
gén&
(L2
2 o

T
=3
F-‘-fﬁ
L
o O °
I o
o 32
T
JE—WO}L‘%
o gy
BN X R

J—
—_

UTH(8,22,23) AATES] AFANAE TS
of|(12.2%) 7} LA Z7] Tl A 64,
A 2¢] 9} F7] ol A 397} ATt BAIH
DA F7F F F7) F& 27) Foll HIs|A G
o] Anto g Zglow, $7] oA WA 34]
BT 82 uidRA)I ol A AEA
AlB gk Aol A UElstth o] WS BE 3
A= BHEH aWo g X8HAT, AgEo] 2
A= ISk

Stage 5(24)2 E47 A= ME=S vl
NA ANLPLFE Fole A7t Yuka 3, 609
o B A& Al T2 Yo HluEs 3
Senagore 5(7)2 AULLT7} 6.8 42U =, 461
H] 8 Schlachta 5(8)2 6.5 0A 52 ZAFHAH
Stath B Aol e Al o 7he] vlaeA 7.6Y
oA 7042 YERY & Aol AT
Fa WHE Bl o3 FEFA] AFE o
18 v} glom e AFM e A Az
z7] +3 37) 19 NEAZE, FEAI7 S
=]

HAET FE F ALLFE vnd o FAHA A

A

|
T o o = O o

oy rlo

re
N

]_

1

£

o

y

ko

St

. L =
719l =i A= Ae] Fasi, FEiide o

X

I

1) Dubois M. Laparoscopic cholecystectomy: historical
perspective and personal experience. Surg Laparosc
Endosc 1991;1:52-7.

2) Spau A, Reddick EJ, Olsen DO. Laparoscopic laser
cholecystectomy: analysis of 500 procedures. Surg
Laparosc Endosc 1991;1:2-7.

3) MacGillivray DC, Schichman SJ, Ferrer FA, Mal-
choff CD. A comparison of open vs laparoscopic
adrenalectomy. Surg Endosc 1996;10:987-90.

4) Kokerling F, Schneider C, Reymond MA, et al. Early
results of a prospective multicenter study on 5000
consecutive cases of laparoscopic colorectal surgery.
Surg Endosc 1998;12:37-41.

5) Sjodahl R, Nystrom PO. Laparoscopic colorectal
surgery in progress. Eur J Surg Suppl 1998;582:
124-7.

6) Bennett CL, Stryker SJ, Fereira MR, Adams J, Beart
RW Jr. The learning curve of laparoscopic colorectal
surgery: preliminary results from a prospective
analysis of 1,194 laparoscopic assisted colectomies
Arch Surg 1997;132:41-5.

7) Senagore AJ, Luchtefeld MA, Mackeigan JM. What
is the learning curve for laparoscopic colectomy?
Am Surg 1995;61:1179-83.

8) Schlachta CM, Mamazza J, Seshadri PA, Cadedddu
M, Gregoire R, Poulin EC. Defining a learning curve
for laparoscopic colorectal resections Dis Colon
Rectum 2001;44:217-22.



— 577 tdd A< Learning Curve —

9) Wishner JD, Baker JW Jr, Hoffman GC, et al.
Laparoscopic-assisted colectomy. The learning curve.
Surg Endosc 1995;9:1179-83.

10) Agachan F, Joo JS, Weiss EG, Wexner SD. Intra-
operative laparoscopic complications: are we getting
better? Dis Colon Rectum 1996;39(suppl):S14-9.

11) Agachan F, Joo JS, Sher M, Weiss EG, Nogueras
JJ, Wexner SD. Laparoscopic colorectal surgery.
Dowe get faster? Surg Endosc 1997;11:331-5.

12) Jacobs M, Verdeja GD, Goldstein DS. Minimally
invasive colon resection (laparoscopic colectomy).
Surg Laparosc Endosc 1991;1:44-50.

13) Falk PM, Beart RW, Wexner SD, et al. Laparoscopic
colectomy: a critical appraisal. Dis Colon Rectum
1993;36:28-34.

14) Reissman P, Cohen S, Weiss EG, Wexner SD. La-
paroscopic colorectal surgery: Ascending the learn-
ing curve. World J Surg 1996;20:277-82.

15) Marusch F, Gastinger I, Schneider C, et al. Expe-
rience as a factor influencing the indications for
laparoscopic colorectal surgery and results. Surg
Endosc 2001;15:116-20.

16) Schwandner O, Schiedeck THK, Bruch HP. The role
of conversion in laparoscopic colorectal surgery: do
predictive factors exist? Surg Endosc 1999;13:151-6.

17) Bruch H, Schiedeck TH, Schwandner O. Laparo-

scopic colorectal surgery: a five-year experience. Dig

159

Surg 1999;16:45-54.

18) Slim K, Pezet D, Riff Y, Clark E, Chipponi J. High
morbidity rate after converted laparoscopic colorectal
surgery. Br J Surg 1995;82:1406-8.

19) Moon PO, Scholten DJ, Scheeres DE. Multi-insti-
tutional survey of laparoscopic cholecystectomy.
Surg Laparosc Endosc 1993;3:29-34.

20) Simons AJ, Anthone GJ, Ortega AE, et al. Laparo-
scopic-assisted colectomy learning curve. Dis Colon
Rectum 1995;38:600-3.

21) Larach SW, Patankar SK, Ferrara A, Williamson PR,
Perezo SE, Lord AS. Complications of laparoscopic
colorectal surgery. analysis and comparison of early
vs latter experience. Dis Colon Rectum 1997;40:
592-6.

22) Reissman P, Shiloni E, Goftit O, et al. Incarcerated
hernia in a lateral trocar site: an unusual early post-
operative complication of laparoscopic surgery. Eur
J Surg 1994;160:191-5.

23) Wexner SD, Cohen SM. Port site metastasis after
laparoscopic colorectal surgery for cure of malig-
nancy. Br J Surg 1995;82:295-9.

24) Stage JG, Schulze S, Moller P, et al. Prospective
randomized study of laparoscopic versus open colon-
ic resection for adenocarcinoma. Br J Surg 1997;84:
1173-9.




