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The Postoperative Impact of Co-morbidity
in Colorectal Cancer Surgery

Hee Seok Suh, M.D.!, Kang Hong Lee, M.D., Hee Cheol
Kim, M.D., Chang Sik Yu, M.D., Jin Cheon Kim, M.D.

"Hang—Sarang Coloproctology Clinic, Ansan, and Department of
Surgery, University of Ulsan College of Medicine and Colorectal
Clinic, Asan Medical Center, Seoul, Korea

Purpose: Co—morbidity is the presence of co—existing or
additional diseases during the initial diagnosis. It may be
used as a prognostic indicator for the postoperative
outcomes in most cancers, including colorectal cancers. The
impact of respective co—morbidities in colorectal cancer
surgeries were evaluated to identify their outcomes re—
garding complications and hospital stay.

Methods: The medical records of 2,242 colorectal cancer
patients, who had had curative operations between Jan.
1997 and Dec. 2001, were reviewed to evaluate the prev—
alence of co—morbidities. All co—morbidities were ade—
quately evaluated and managed preoperatively.
Results: Co—morbidities were observed in 789 out of the
2,242 (35.2%) patients. Hypertension was the most
frequent (340, 15.2%), with diabetes (210, 9.4%) and car—
diovascular diseases (124, 5.5%) following. Early stages
(0~II) were more frequently associated with co—mor—
bidities, compared to late stages (III~IV) (P<0.001).
Hypertension and cerebrovascular diseases were signifi—
cantly associated with postoperative complications (P <
0.05). Postoperative complications occurred in 578 out of
the 2242 (25.8%) patients: e.g., ileus (10.2%), voiding
difficulty (4.4%), wound problems (4.3%), etc. Pulmonary
complications occurred more often in patients with
cerebrovascular diseases, hypertension, and asthma. Wound
complications were observed in patients with hypertension,
cerebrovascular diseases, chronic obstructive pulmonary
disease, and chronic renal failure (P<0.05). Patients with
more than one co—morbidity were closely associated with
frequent postoperative co—mplications (P <0.05). However,
comorbidities did not seem to affect the duration of the
postoperative hospital stay.
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Conclusions: Postoperative complications frequently
occur in colorectal cancer patients with specific co—
morbidities, especially in those with more than one. An
adequate management of the co—morbidities preoperatively
leads to a good outcome. J Korean Soc Coloproctol
2003;19:299—-306

Key Words: Comorbidity, Complications, Length of stay,
Colorectal neoplasms
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19979 197 20019 129712 Agopaty el o)}
WgFESE YA g er 22 dAles
2009 o715 & FHH 02 A FA4
B 5 F-(International Classification of disease, 9th Revi
sion, Clinical modification)®l] W& Fwr&A3 3} <%
?}}%%—% }_/\]_—3}%7 o]}\]-;ﬁ E/HJ,]. tﬂa]tﬂ—;ﬂ E
o], A, 7], AE B3e, et oA, 7=
I 27] A %i A }04 E_/‘}OWD} THrA3
2 BEF39tHTable 1). A 3
3 o AL 584(14~88)

oL oX

- oy

Mo o o rlo -101'

Ao 1 H) % 61 : 39

gow, #2713 BE 24 (1~6671LolTh. Bt
Table 1. Prevalence of comorbidity
Comorbidity No. of patients (%)
Anemia 59 (2.6%)
Asthma 10 (0.4%)
Cardiovascular disease 124 (5.5%)
Angina and coronary disease 33 (1.5%)
Arrhythmia 48 (2.1%)
Congestive heart failure 26 (1.2%)
Valvular disease 12 (0.5%)
History of myocardial infarction 11 (0.5%)
Cerebrovascular accident 29 (1.3%)
Diabetes mellitus 210 (9.4%)
Currently receiving insulin 26 (1.2%)
Problem without insulin 184 (8.2%)
Hepatic disease 89 (4.0%)
Hepatitis B carrier 52 (2.3%)
Chronic active hepatitis and cirrhosis 38 (1.7%)
Hypertension 340 (15.2%)
Previous cancer 56 (2.5%)
HNPCC related 20 (0.9%)
Others cancer 36 (1.6%)
Pulmonary disease 72 3.2%)
Chronic obstructive pulmonary disease 66 (2.9%)
Tuberculosis (active) 6 (0.3%)
Chronic renal failure 4 (0.2%)
Thyroid disease 15 (0.7%)
Hyperthyroidism 10 (0.4%)
Hypothyroidism 5 (0.2%)
Others 11 (0.5%)
HNPCC = hereditary nonpolyposis colorectal carcinoma

Some patients reported more than one comorbidity (9.3%).

Aglo] ANW FAE= 7897 (352%) 01U, BE oo
A e A AHEE Frret AAE AlE & FEstie
o, A gke] gAY s 2oz A A

EA & 22 SPSS (version 11.0, SPSS Inc.) 213
Aom T & a“Hﬂ’"‘OI ‘ﬂ“ﬂ g 5& 2o} 9
u

chi-square test= 73 é’é‘}‘}i_]_ 7Ht'ﬂ Zura sl Z A
2717+ zbo]E student t-test® AAZPOH, 4
T IAHF e FAZ] {F = logistic regres-
sion testE A3 Th P<0.055 FFTFo=E AA
S

74 _Ij|.

|

FHHAZS (3409, 15.2%)°]
, T 210Y, 9.4%), A3 AA FE(124, 55%)

al

%02 Jeth(Table 1). A 8o] Q& ST
% pd

7}

714 W s

Wk ko] gle bt B8] FAH64.9% vs. 58.4%)

H2koH(P<0.001), FRHEE] e FAT F AL
664 °]4h) A= 305H(38.7%) 2 Fukdslo]
= Ao 3279 (22.5%)00 B3] Fo5HA 2okt
(P<0.001). AJCC ¥ 7] 0~117] th&< b= mI~1v
7] g Shajol] vlE| FurA ko] Hko ™ (P<0.05)
(Fig. 1), 53] ¥ &% 23y 18sto] 0~117] g
Szt A o 5HA B2 Aoz el thP<0.05). 3
A A & T FHST TAES 257%91, 5
Agto] 9= ATt 7899 F 217H(27.5%)0 A
T P So] T e, FRkESo] Qe ﬁ‘rx}‘

[ With comorbidity
45 406 Hl Without comorbidity

34.834.4 36.1

Prevalence, %

15 - 134
12109 9.8

0 O | 1l I Y]
Stage

Fig. 1. Prevalence of comorbidity according to stage of
colorectal cancer.



Table 2. Overall prevalence of comorbidity and complication 24.8%)0 A & T FSo] LAt

o of =zt %945& zto)= $IATHTable 2). A 2=}
Complication - o e =

Comorbidity Total T 1082 7% % 37049 ool AtEstslon, o] A
Any None 7)o ZutAsto] Q= 37} 79 AbgEle] ZukE 3k
¢} = 34 H] 3l &=~ & 2 o Al F o] =

Any 217 572 789 (35.2%) | gle Sxtol| vls] = 3 370 o AbgEo]

] [e) HY A2 B =35 3
None 361 1092 1453 (64.8%) QAL (P<0.05), AHFLAL hEE & F TFRA,
=4 % J@3oUt 7= W, AxE B3, T
Total 578 (25.7%) 1664 (74.3%) 2242 9] __gro s 6:11:,]] =] %%%} 51:4 X = Eukd 3] uiT 9}

Table 3. Clinicopathologic characteristics according to comorbidity and complication

With/without comorbidity With/without complication

(789/1453) (578/1664)
Sex Male 517 (65.5%)* 848 (58.4%) 382 (66.1%)§ 983 (59.1%)
Female 272 (34.5%) 605 (41.6%) 196 (33.9%) 681 (40.9%)
Age Below 65 yr 484 (61.3%) 1126 (77.5%) 385 (66.6%)* 1225 (73.6%)
Above 66 yr 305 (38.7%)* 327 (22.5%) 193 (33.4%) 439 (26.4%)
Stage (0] 25 (3‘2%)1 69 (4.8%) 22 (3.8%) 72 (4.3%)
I 95 (12.0%)* 159 (10.9%) 59 (10.2%) 195 (11.7%)
1I 320 (40.6%)T 505 (34.8%) 202 (34.9%) 623 (37.4%)
I 272 (34.4%) 525 (36.1%) 222 (38.4%) 575 (34.6%)
v 77 (9.8%) 195 (13.4%) 73 (12.6%) 199 (12.0%)
Differentiation WD, MD 692 (87.7%) 1266 (87.1%) 500 (86.5%) 1458 (87.6%)
PD, MUC, SRC 88 (11.2%) 155 (10.7%) 73 (12.6%) 170 (10.2%)
Unknown 9 (1.1%) 32 22%) 5 (0.9%) 36 2.2%)
Borrman type 1 150 (19.0%) 287 (19.7%) 102 (17.6%) 335 (20.1%)
1I 499 (63.2%) 905 (62.3%) 358 (61.9%) 1046 (62.9%)
1, 1Iv 139 (17.6%) 257 (17.8%) 116 (20.0%) 280 (16.8%)
Location Right colon 134 (17.0%) 229 (15.8%) 78 (13.5%) 285 (17.1%)
Transverse colon 22 (2.8%) 55 (3.8%) 22 (3.8%) 55 (3.3%)
Left colon 22 (2.8%) 67 (4.6%) 22 (3.8%) 67 (4.0%)
Sigmoid colon 172 (21.8%) 254 (17.5%) 80 (13.8%) 346 (20.8%)
Rectum 438 (55.5%) 845 (58.1%) 374 (64.7%)* 909 (54.6%)
Anus 1 (0.1%) 3 (0.2%) 2 (0.2%) 2 (0.1%)
Early mortality (within 3 months) 7 (0.9%)* 3 (0.2%) 9 (1.6%) 1 (0.1%)
Operation type Right hemicolectomy 127 (16.1%) 251 (17.3%) 82 (14.2%) 296 (17.8%)
Left hemicolectomy 18 (2.3%) 47 (3.2%) 24 (4.2%)* 41 (2.5%)
Total colectomy 44 (5.6%) 94 (6.5%) 42 (7.3%) 96 (5.8%)
Anterior resection 186 (23.5%) 257 (17.7%) 79 (13.7%) 364 (21.9%)
LAR 222 (28.1%) 393 (27.0%) 147 (25.8%)§ 466 (28.0%)
Ultralow AR 67 (8.5%) 149 (10.3%) 57 (9.9%):F 159 (9.6%)
APR 107 (13.6%) 238 (16.4%) 137 (23.7%)§ 208 (12.5%)

WD = well differentiated; MD = moderate differentiated; PD = poorly differentiated; MUC = mucinous; SRC = signet ring
cell LAR =lower anterior resection; APR = abdomlnoperlneal resection. *P <0.001, with comorbidity vs. w1thout comorbidity;

"P<o. 05, with comorbidity vs. without comorbidity; *p<o. 001, with; complication vs. without complication; ‘p<o. 05, with
complication vs. without complication
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 H =
o] 96 (4.3%)=C 2
664 ©]F i1
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WZo v A A o] 22878 (10.2%) L
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]—oH 99111(4 4%), zl/\} g—
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FAA =, Xiﬁxdt'o”é_
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Ale 2 53 @.Zﬂ%" W Satoll A frostAl B
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& 5 PHT IAE U HEAAES golrd HES 2
B3 G BN 53] Be 5% F IS WA
ES HYHP<0.05)(Table 5). A 3o] = A}
T AR B, EERAS AL THE 5F
A BEE, A EHE 2 D2 NEst B
3to] gl BAbatel vls) =R (P<0.05), 53] 5F
A G P A%, 1Y L A BAA,
P EEe DU, HEH A, 0 A9 A2
Sh3f W AR A Bl Bo] YekthP<0.05)
Table 4. Overall prevalence of complications
Complications No. of patients (%)
Cardiovascular 8 (0.4%)
Deep vein thrombosis 5 (0.2%)
Pulmonary embolism 3 (0.1%)
Abdominal 364 (16.2%)
Bleeding 5 (0.2%)
Fistula 7 (0.3%)
Ileus (early) 228 (10.2%)
Ileus (late) 107 (4.8%)
Intraabdominal abscess 17(0.8%)
Intraabdominal bleeding 5 (0.2%)
Leakage 31 (1.4%)
Hernia 9 (0.4%)
Pulmonary 53 (2.4%)
ARDS 11 (0.5%)
Atelectasis 7 (0.3%)
Effusion 14 (0.6%
Pneumonia 25 (1.1%
Urinary 212 (5.4%)
Voiding difficulty 99 (4.4%)
Infection 24 (1.1%)
Wound 96 (4.3%)
Abscess 9 (0.4%)
Dehiscence 40 (1.8%)
Seroma 45 2.0%)
Septic-MOF 5 (0.2%)
ARDS = adult respiratory distress syndrome; MOF =

multiple organ failure; Some patients reported more than one
complication.

(Table 6). FHFAZo] 27) ©]4<l :@x}% 208 (9.3%)
o] AL, °]F 697 (33. 2%)01]A1
st om Fwrdse] b B ¢~
A E o] 3=k th(P <0.05)(Fig. 2).
AA o] Hit ALLAFE 1549k FHHA
o] Qe AT AT AYLF 159U L Surds
o] le AT H AYLS 152918 U
o] AU FAHOE & ztol= N
a8y 1¥te] AR At F ALLS
dzZ tE FZurddlo] Ryl xRl B APAS
H 3 o3k ZFo]7} AATHP <0.05)(Fig. 3).

42.1%
1 (16/38)

g 31.2%

] (53/170)
24.8% 25.5%

7 361/1453) (14i81) I

No. of comorb|d|ty

Complication prevalence, %

Fig. 2. Relation between complication and number of com-
orbidity (P <0.05).

Hospital stay, days
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Fig. 3. Length of hospital stay according to comorbidity
(*P=0.069, ' P <0.05).
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Table 5. Incidence of postoperative complications according to comorbidity

Comorbidity

Anemia
Asthma
Cardiovascular disease
Angina and coronary disease
Arrhythmia
Congestive heart failure
Valvular disease
History of myocardial infarction
Cerebrovascular accident*
Diabetes mellitus
Currently receiving insulin
Problem without insulin
Hepatic disease
Hepatitis B carrier
Chronic active hepatitis and cirrhosis
Hypertensi0n+
Previous cancer
HNPCC related
Others cancer
Pulmonary disease
Chronic obstructive pulmonary disease
Tuberculosis (active)
Chronic renal failure
Thyroid disease
Hyperthyroidism
Hypothyroidism
Others

Complication (%)

Any (578, 25.8%) None (1664, 74.2%)

11 (1.9) 48 (2.9)
4 (0.7) 6 (0.4)

43 (7.4) 81 (4.9)
12 2.1) 21 (1.3)
18 (3.1) 30 (1.8)
8 (1.4) 18 (L.1)
4 (0.7) 8 (0.5)
3 (0.5) 8 (0.5)

15 (2.6) 14 (0.8)

50 (8.7) 160 (9.6)

5 (0.9) 21 (1.3)
45 (7.8) 139 (8.4)

29 (5.0) 60 (3.6)
16 (2.8) 36 (2.2)
13 2.2) 25 (1.5)

107 (18.5) 233 (14.0)

14 (2.4) 42 (2.5)
7 (1.2) 13 (0.8)
7 (1.2) 29 (1.7)

20 (3.5) 52 (3.1)
18 (3.1) 48 (2.9)
2 (0.3) 4 (0.2)

2 (0.3) 2 (0.1)

2 (0.3) 13 (0.8)
4 (0.3) 8 (0.5)
0 5 (0.3)

1 (0.2) 10 (0.6)

HNPCC = hereditary nonpolyposis colorectal carcinoma. *P<0.05, Odd Ratio = 1.343, with complication vs. without
complication; ' P<0.05, Odd Ratio = 2.733, with complication vs. without complication.
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Table 6. Correlation between complication and comorbidity

Complications

Cardiovascular
Deep vein thrombosis*
Pulmonary embolism
Abdominal
Intraluminal bleeding
Fistula
Ileus (early)
Ileus (late)
Intraabdominal abscess
Intraabdominal bleeding
Leakage
Hernia
Pulmonary*
ARDS*
Atelectasis
Effusion
Pneumonia*
Urinary
Voiding difficulty
Infection
Wound*
Abscess
Dehiscence*
Seroma
Septic-MOF*

Comorbidity (%)

Significant specific comorbidity”

Any (789, 35.2%) None (1453, 64.8%)

5 (0.6) 3 (0.2)
4 (0.5) 1 (0.1)
1 (0.1) 2 (0.1)
125 (15.8) 239 (16.4)
3 (0.4) 2 (0.2)
2 (0.3) 5 (0.3)
84 (10.6) 144 (9.9)
27 3.4) 80 (5.5)
5 (0.6) 12 (0.8)
3 (0.4) 2 (0.1)
12 (L.5) 19 (1.3)
3 (0.4) 6 (0.4)
30 (3.8) 23 (L.6)
7 (0.9) 4 (0.4)
2 (0.3) 5 (0.3)
8 (1.0) 6 (0.4)
14 (1.8) 11 (0.8)
38 (4.8) 83 (5.7)
27 (3.4) 72 (5.0)
12 (L.5) 12 (0.8)
49 (6.2) 47 3.2)
4 (0.5) 5 (0.3)
23 (2.9) 17 (1.2)
20 (2.5) 25 (1.7)
4 (0.5) 1 (0.1)

Hypertension
Hypertension

Hypertension

CVA

CVA

Asthma, hypertension

Asthma, CVA, hypertension
CVA

Asthma, CRF, hypertension
CVA, COPD

CVA

ARDS = adult respiratory distress syndrome; MOF = multiple organ failure, CRF = chronic renal failure; CVA = cere-
brovascular accident; COPD = chronic obstructive pulmonary disease. *P <0.05, with comorbidity vs. without comorbidity;

' P<0.05, logistic regression test.

1t ENAE F 79%7F WA Adoleta sk’ Atk FWAEL Yok ofyet AT Aolg B
e ATANE FEe] gho] 654 ol el A 5 Qlek NS frroh Azt 949 ARt §l
ahol, AA oF EAbe) 5%t o ALY Ak 67%7F AW B AFdAE Bl T Nz}
of yolell 9la, vol7t W #AdsE Ed wsinh

o gor, FNtdgoRE ndGH AU Ado] TS WG 2 A7)k BEo] e =
N Ee NES AAFTL P o #ake 7] A e FukdEe] fE0] Bk A
1% A Fubdge] olu ABAA Agho] 59%, AL 7} okt sk poiR Fubdse] gl A &4
go] 17%5 A3, n¥¢e] Nert 7 Fohal 52 A4 go] ° woe A= Aok ol =
Sk’ B AFeME g £/E V2R RUE @2 T0E8] e S TEd U s
ol BAE Qi A8E W WYl e AEE T A AT ol tF ADEHAE go] o] FojA A
RO R FRetglon, I NEs 18, d=, JI7FwEE g olve A, e sl ot S
HEAA g2 Ueha, 71E d7sh Zol v 279 S48 38ty ko] W] kold & gl
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