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Analysis of Factors Affecting the Degree of
Difficulty in Total Mesorectal Excision for
Rectal Cancer: Investigation of the Factors
Affecting Incomplete Resection and the
Resection Time

Seung Hyuk Baik, M.D., Nam Kyu Kim, M.D., Young
Chan 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 aim of this study was to estimate the degree
of difficulty in total mesorectal excisions (TMEs) for rectal
cancer by using statistical methods after analysis of factors
affecting the resection time and incomplete resection.
Methods: A total of 63 patients who underwent a total
mesorectal excision for rectal cancer were evaluated. MRI
pelvimetry data {(transverse diameter (TD), obstetric con-
jugate (OC), interspinous distance (ID), sacrum length (SL),
sacrum depth (SD)}, tumor size (TS), T stage, and body
mass index (BMI) were prospectively analyzed. A stepwise
multiple regression analysis was performed to determine
the operating time prediction equation by using these
variables, and the differences in the mean operating time
hased on gross evaluations of each specimen were analyzed.
Results: A stepwise multiple regression with the operating
time as a dependent variable led to the following equation:
Operation time (min)=35.726-2.162XTD  (cm)-2.324
XOC (ecm)+2.671XSL  (cm)+1.274XTS (cm), with
r’=0.533 and SEE=5.438. The mean operating time
according to a gross evaluation of the TME specimen was
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20.0+£7.3 min in complete TME cases (n=42) and 27.9+
7.2 min in incomplete TME cases (n=21) (P<0.001).
Conclusions: MRI pelvimetry data (TD, OC, SL) and
tumor size were factors affecting the operation time in
TMEs for rectal cancer, and the operating time could be
predicted by using the equation of the present study. Also,
the mean operating time in incomplete TME cases was
longer than that in complete TME cases. Thus, the degree
of difficulty of an operation for rectal cancer can be pre-
dicted by using these factors. ] Korean Soc Coloproctol
2006;22:255-263
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Azoe AT =, FH 47 &4 59 FEts
A = w Zukto] vl A4St FE Aoyt R
H2 o AHoA £o 2 v Aty & siohr) A
=7 9 (presacral fascia)2] 27 <=*F(avulsion injury)
o] A7|H M= gHE <= (presacral venous plexus
injury) &2 &g 80| LA Ho Y2= Ao
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Q1 GE Sigma MRI (Horizon, GE Medical System, Mil-
waukee, Wis, USA)E A&t =4 TI- 3 F5%
29 JdZEH F7 5 mm, 500~600/8 ~ 10 (repetition
time msec/echo time msec), 256x192 matrix) FA3} =
F, A, BAVE T2- %2 34 23 d=Z(E@A FA S
mm, 4,000~6,000/75~105 (repetition time msec/echo
time msec), 512x256 matrix) G5 ©]-&3t] ZHk A
=S AAEATH MRI ol A ZREY] FA| A H ol A
4] A% 2] 7 (obstetric conjugate, = & 7](sacral
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SPSS (version 11.5, SPSS Inc, Chicago, Ill) X =

& o183tk FE ANE F& WER a2 4
% ] 7 (obstetric conjugate), =72} -9~ & 7 (trans-

verse distance), & 7}A17F 7 2] (interspinous distance),
HE dol, A& 4%, T4 =27, T 7], AAAdZF
A4S 5H HFE 51 Stepwise H AHlS 53

o372 A

24 (multiple regression analysis)&

Fig. 1. T2-weight spin-echo Magnetic resonance image pelvimetric images. (A) Midsagittal section shows the obstetric conjugate
of 10.0 cm and length of sacrum of 11.0 cm. The depth of sacral curvature shows 3.8 cm (B) the interspinous distance of
8.2 cm, measured at the level of the foveae of the femoral heads, and (C) the transverse distance of 10.3 cm at the oblique

section.

Fig. 2. Macroscopic assessment
of specimen surface. This speci-
men was complete grade. The
specimen surface was intact,
smooth and lipomalike appear-
ance.
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ot & Az tig 39 8 A Y] B S Felst
7] 913}led correlation coefficients, standard error of
estimate, significance level (p)= At SAE F
= At 37 A2 ot dFE & At o
St AR BA BAS 951 Persond T B8 A A)E}
Rom 3zl 37 WA ] §dAEE HAE3] Ast

of |28 5% AT} 2HH 5% Aol U paired
trest® AR AAE A fbH B wo
& 7} oxe] HFZk vluE 93 t-testS o] &3}
Atk P<0.059 B+ Fofshrta A s

7) A= A&l AF Zi8t kM = HIH(Macro-

scopic assessment of specimen surface)

B AFo|A & the German Cancer Society and the
Working Group of German Cancer Centersol| 4] A A] gk &
Ag A 7+ AAE Hrh 71EE ol g’
AAE A A 1 S E Brke vgS 2ok

1 - Intact, smooth(lipomalike appearance) (Fig. 2)

2 - Circumscribed defect(s) (not greater than 5 mm)
(Fig. 3)

3 - Extensive defect(s), muscular layer of the rectum

not visible

i
>
HL

o x}7} 4474(69.8%), <3A7}
9%(30.2%)951@ 97 Uol= 60.04(HS 32~83
AR F4g AARDFASFE 226 kgm® (S
152~34.7 kgm) G th 5% A A (82 0o A
-7} 59(7.9%), WA & A7) 5891(92.1%) Rk
< & 3y 24 A T 8715 T1 39(4.8%), T2

Fig. 3. Macroscopic assessment
of specimen surface. This speci-
men was nearly complete grade.
The specimen surface showed
circumscribed defect and the de-
fect was not greater than 5 mm
(arrow).

Table 1. Patient and tumor characteristics

No. (%)

Sex ratio (M : F)

Median age (years) (range)

Medlan body mass index
(kg/m’) (range)
Preoperative radiotherapy

44 (69.8) - 19 (30.2)
60.0 (32~83)

22.6 (15.2~34.7)

Yes 5 (7.9)

No 58 (92.1)
T stage

T1 2 (4.4)

T2 4 (8.9

T3 38 (84.4)

T4 122

Type of surgery

Abdominoperineal resection 15 (23.8)
Low anterior resection 43 (68.3)

Ultra low anterior resection with 5

coloanal anastomosis (7.9)
Tumor distance from the anus (cm)

0~5 23 (36.5)

6~10 40 (63.5)
Tumor size (cm)

0~5 41 (65.1)

>5 22 (34.9)
CRM status

Involved 8 (12.7)

Univolved 55 (87.3)
Macroscopic judgment of the specimen

Complete 42 (66.7)

Nearly complete 21 (33.3)

Incomplete 0 (0

741(11.1%), T3 53 (84.1%) A th. A A LEA& & °l
A A Eg<ro] 439(68.3%), B3-S A& 159
(23.8%)NA A=A, 2AATEAAE & G



(36.5%), 5 cmo| A 10 cmA Y -+ 404 (63.5%) F T =3 AN
TG Aol 5 em oA Y A5 419(65.1%) R AL o, T
5 cmRT 2 A= 229 (349%) 0T F& F HY o9
zx7  SHAA AN T AZ7F HFol FH ol T
AAY SHEAA AR T4 AZ7F 1 mm o] A d +2.671x3
A= 89(12.7%), SHAA AT FTU¢ AT 1 2.324xZH
mm °]ol Y A-E 559 87.3%) AT AAE AF ficients=0.533,
o §tA H7EA AA af o] sl Bk 0.001)
= AL 4201](667%) AR 3G 2o BRRA L2 =25 4
o] A& AX(<5 mm)7} 21¢1(33.3%) L TH(Table 1).
2) St AE Zotet CHS3|HEN

AL HAo] HFZL 103 ecm (9] 8.7~13.4 cm) ©]

AL #HZF 7Pz Al HHEFEE 9.0 em (B 7.1~

=}
i
FHogn

W53 9] 4911 g BAre] Bebd AA S A Aol

=0] 59(7.9%) 1 ABHAR. FF & FE A
Ele] Ag7t 5 em O]o}ﬁiﬂ 3= 2349 T 7,

125 cm)A T} F-5 2749 Hd 32 122 ecm (HE 9.

9~15.0 cm)P T HZT Zo|9} HFZ Zolo HFAge
747} 124 cm (B 9] 9.0~14.2 cm), 3.5 cm (H§] 2.7~4.2
cm) 1 tH(Table 2).

Table 2. Details of the pelvic dimensions measured

Pelvimetric

Predicted operation time (min)

22 A7+ %‘ﬂi FE
™ (r=0.533, P=0.000) (Fig.
2 A (residual) B EE 52 o] AthFig. 5). T 3|

135

2 7 (cm)(adjusted correlation coef-

A ZF(min)=35. 7292162X—§— L= Z1‘75‘(cm)
Z o] (cm)+1.274x %}

15

74 (cm)-

standard error of estimate=5.438, P<

2] ofa) o=

el e

A7Vl o &

parameter (cm) Median Range
Obstetric conjugate 10.3 8.7~134
Interspinous distance 9.0 7.1~125
Transverse diameter 12.2 9.9~15.0
Length of sacrum 12.4 9.0~142
Depth of sacrum 3.5 2.7~4.2

Measured operation time (min)

Fig. 4. Relationship between measured operation time and
predicted operation time.

Table 3. Stepwise multiple regression analysis with operation time as the dependent variable and the measured pelvic

dimensions, tumor size, T stage, body mass index as independent variables

2

Step Stepwise multiple regression analysis adiR SEE P
1 Operation time (min)=80.493-4.691 xtransverse diameter (cm) 0.342 6.453 <0.001
2 Operation time (min)=43.240-3.864 xtransverse diameter (cm) 0.434 5.987 <0.001
+2.262xsacrum length (cm)
3 Operation time (min)=24.906-3.162xtransverse diameter (cm) 0.490 5.684 <0.001
+2.599xsacrum length (cm)+1.268*tumor size (cm)
4 Operation time (min)=35.729-2.162xtransverse diameter (cm) 0.533 5.438 <0.001

+2.671xsacrum length (cm)+1.274xtumor size (cm)
-2.324xobstetric conjugate (cm)

adez = adjusted correlation coefficients; SEE =

standard error of estimate; P =

significant level.
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Fig. 5. Residuals analysis against predicted operation time.

10.5£1.0 cm, 10.0+0.7 cm$}3L(P=0.046) =3 2
247} 12.4+1.1 cm, 11.6+1.0 cm A THP=0.012). FH =
AZF AZE 9.7+1.3 cm, 8.8£1.0 cm$} 1L (P=0.012)
Z ZolE 12.1£1.0 cm, 12.4+1.3 cm ¥ THP=0.419). Z
= Zlo]¥ 3.4+0.3 cm, 3.5£0.3 cm (P=0.289), <]

=17] 43+1.8 cm, 5.0£1.8 cm (P=0.143), 21 A| A FA| 5
22.4+3.4 kg/m’, 23.6+4.5 kg/m’> (P=0.251) 12]a1 &
& AFS A7 2004738, 27.9+728 0] ATK(<

0.001) (Table 4).

i

AL oA 1978d0] Fa AL oY BAO
2 A H4700 A% F2490] Heald 57 93]
NG FHE oIF el AW $82 A o %
e BAA QUAOE BolEaAE £E T4
Aolth & A A7 AR e B ARG 7
zo e JHF BB F= £H02AC o]IP
wo] ool A A o AAE F 51099 e
a ALED 2L 425 Dl A5 HESS B
Seha QATEE A AR AL A4 she] 4
4 nfooe ue 49 Bhooe £ glo) FF

Table 4. Comparison of pelvic dimension, tumor size, body
mass index and operation time according to macroscopic
assessment of specimen surface

Complete Nearly
Variable (n=42) ~ complete g
Mean+=SD (n=21)
Mean+SD

Obstetric conjugate (cm)  10.5%1.0 10.0+0.7 0.046
Transverse diameter (cm) 12.4%1.1 11.6£1.0 0.012
Interspinous distance (cm) 9.7+1.3 8.811.0 0.012
Length of sacrum (cm) 12.1£1.0 12.4%1.3 0.419
Depth of sacrum (cm) 3.4+0.3 3.5+0.3 0.289
Tumor size 4.3+1.8 5.0%1.8 0.143
BMI (kg/mz) 22.4%34  23.6%4.5 0.251
Operation time (min) 22.0£7.8 28.5+6.4 <0.001

A ABTAE AARE ¢ PRo= 44
5% Aop} BusA gow Féol oAl ek
3

<)
51 A2 A& P43 I YollA] o] F o
7] =

AE FeolBR FWFY A7 F& Aokl JF
= A= 8% 94E AR wepA] A &
=AM Fe dolrd dFS VX LAaEAN 7
TG AL T Aok AZdn. Ik vk Al
= Aoke JE Yt ARFS dAJdet vtes AR 1
9t R H = 2 (parietal pelvic fascia)©] TH=
= FZrolth. aHBE o]2)g & Alofl TS v
Ae exzA B HRebd T2, 2ol 27), 2
Azretel B3 585 A4S # Qoh & dFdAME =
W Ee Al Bxte s ReE e HUHE ¢ Qe
AFE2A MR AZH Q] S0k A5 27, 29t 29 4
7, = 7HAIAIZE AR, ZHE o], AF dolg o] &
stlaL ghato] AA A G 7} T A7|E o] &35}
ATt

ol @ BuAY A7 U AZE A3} o
A 3 A Bl s B fskel wa

ste] ghoh Zwbge] A= o g2 A 19859 Stark 5o
o]3] MRIZ ©] &3 o] L/ o] W&
2 ol s I AL & & IS ®ut
ol g} WAbA ol ofgt &2fo] glo] 71Ee] WA &
Folut CToll 98 WS st AL W7t F7}
a3 g}

B AFgME Aty JooM ALEHE 9 A=
X F AAY o Alof FHol| Aol S FHoF
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