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ABSTRACT

Objective: To investigate the alterations in parameters related to hypercoagulability in colorectal patients before
and after operation, and the influence of different types of operation on these parameters.

Methods: Seventy-four patients with colorectal cancer were equally randomized into open surgery group and
laparoscopic group, and then underwent conventional open surgery and laparoscopic resection, respectively.
Thirty-seven subjects undergoing health maintenance examination served as control group. The serum levels of
D-dimer, plasminogen activator inhibitor-1 (PAI-1), prothrombin fragment 142 (F1+2) and protein C in control

group and the two groups of colorectal cancer patients before and after operation were measured.
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Results: Compared with healthy controls, the levels of D-dimer, PAI-1 and F1+2 were significantly increased,
while the protein C level was significantly decreased in colorectal cancer patients (all P<0.05). In both groups of
colorectal cancer patients, the levels of D-dimer and protein C were elevated, and the levels of PAI-1 and F1+2
were reduced compared with those values before operation (all P<0.05). The postoperative levels of D-dimer and
protein C showed no statistical difference between laparoscopic group and open surgery group (both P>0.05),
but the levels of PAI-1 and F1+2 in laparoscopic group were higher than those in open surgery group (both
P<0.05).

Conclusion: Colorectal patients have a hypercoagulable state that can improve after surgical resection. However,

laparoscopic resection may probably exert a temporary and unfavorable influence on some hypercoagulable parameters,

and this should be given due attention.
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Table 1 Comparison of the parameters between healthy

controls and colorectal patients before operation

Y1 D- "BIK PAI-1 F1+2 FEHC
B (pg/l) (wmL)  (nmolL) (mgL)

fRERTIBZE 37 124.00+£73.15 2221 £3.65 2.75£032 497+ 046
AL 74 24500+ 22743 4074 +446 468 +0.38 3.16 £043

t —4.16 -21.85 -2642 206
P 0.00 0.00 0.00 0.00
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Table 2 Comparison of the parameters in open surgery group
before and after surgery (n=37)
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(pg/L) (wmL)  (nmol/L) (mg/L)
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t -6.44 27.52 27.21 -31.83

P 0.00 0.00 0.00 0.00
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Table 3 Comparison of the parameters in laparoscopic group
before and after operation (n=37)

i Rk PAI-1 Fl+2  &EHAC

(pg/L) (w/mL)  (nmol/L) (mg/L)
ARAT 21359+ 187.81 41.19+4.40 4.73+0.37 3.14 +0.44
AJG 124097 £1019.25 32.41 +4.16 3.91 £0.40 4.21+0.34

t -6.61 34.761 32.58 -32.14

P 0.00 0.00 0.00 0.00
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Table 4 Comparison of the parameters between open surgery
group and laparoscopic group after operation (n=37)
il D- —E{K PAI-1 F1+2 HEHC
(pg/L) (pw/mL)  (nmol/L) (mg/L)
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p 0.76 0.03 0.01 0.35

3 3 #

IV P s R PR A 5 M R ) R R R R R
RIEF A BYI W, eI B I 2 5
BORE . AT D- “RIKEFR B E ALK,
BRI T, D- —RENRBIZEE FIHY,
HETC 24 kM D- ZRUK VAL AW . i .
W96 . T80 R i 5 2 RO bR R R & B
Thim o ER R AR, R A AR Y,
77 F A 25 D 1 R 1% 2 7 I 982 20 B o0 35 5 b 1) 2
YETE 1. IR T 4 25 11 7E IR 20 i A1 56 5 rh Rl R
RS (B AR A A, DN A R 1 A8 Ak 2 v Py e
20 6 ) 3 A% R R A0 B Y BE S R R
TR B B i L | S R S N S B
B R R RRIE , LRSI A R g R
fife B HEUCH AT YRR R [ B AT SR R R R e
Xof i 988 A 2 B T R L B R R a0 VA A A
5, DT — 2B A 2 T bR AR K 1 AR R
g B E A FRATE D- —RIRRRKEET
fat RS A, RWIE B B, A B I
FERE, ST A4EE ARG D- R AK
) TE o S E W R E 2L G I TR SN s
FARGHE 7 KK D- = BAKFR XKL T ARET
WHBT S, 2RASIERY, T2l TFR
B 45 5 B0l BE P R, AR 3K D- R AR R
HETHE .

B FT T TSR A, PAI-1 By it &1k 5 40
(1= 28 LG 25 I W A IE A 56 1k o 7 22 500 1R b
S FNA S G e Yt rp R Kk B PAL-1 R AR 2B R
SER, 1) e 400 M v e B T R ) ks R R
B — A RIRE T DE R R D- ZRIK K F1+2 &
Feak A B TR IR AR T AR A Y ) R
W A, JBSE D— EHRAK M Fl+2 YKk
1) £ 7 AR AR T KU S IR B 1 3.6 £ U, AR

http://www.zpwz.net



40 FEAE, & BRRSHEXEES e B FAIEN R WEARS R 461

WEFE SR, 45 B W i H A TR PAL-1. F1+2
TR E FRBEXT IR, SHBEERERE
G E F AR BUE B F ARG 5 7 KA A PATL-1,
F1+2 RIKKPE T ARATAH FFEAL, 427 PAL-1 FI
F1+2 HLAG 42 28 g 1 R 7 1) g FH 1L

FEHCREACAREMEBEAMIM S, &M
PEAPC AR Y W) 2 MR EE R AT EAZ—, &
—MEZENBEEN . BEOAREA C LN S
FAE S WA 6 AR BT I HE AR Y, RS W R A 1Y
FEAE o WNRER 1 C UG I A R AT 5 | 7 Il Y 1% v 68
T N A I PR3k B 1T, TR RS R, AR
B A AU 38 K . Miytnik 28 PV 5% K B i B A I
ARZS VEAS #E 48 b, KGR 1 C Rk K
EAE R A W S 70 B IR RR . AR WK, 45
B R FE AT RATE A C kKK T i FE Xt
MR, 25 B B 2B 0 E T R S8 3T R
JE T REIN A & C RIBAKFRFARETEA BT
Fhir, RUEME MR AR E C RS =W G
WHEZE, 2FARRITE, HACRBKEHHE
M

AR, B R B AR R, R
e 45 W s R A R BN T A6 38 IR AR 48 R B A
1 F A 7 2z — 1A 2 K S I A Bl AL X R Y
Joi I 58 245 SEUE W, I B B AR R T M e R R T
IF e e N M, RAEESETFEFRTAR
HA MRS, AR > PR B R/
B sk g P M AR BoR, FARGE
S5 T 1 20 R e S8 207 D- —BAKEK KK E TS
HeEES, PAI-1, F1+2 £k /KPS AL S5
TR A i T, B CRIBAKF LG %225
¢ I MG s e R X & A R Y D- SRR SR IR
JKF- P AN B 1 C Rk K R e T I T
ARAMMEH; A FEEBEFAR CO, TEMHET .
RN VAN S N TR P A S e N A R
BHAEFE R SRS, N T A, 7R B EFR
SRR R BBCHE it o L i Y

© WA )3 i [ & F A F A EFH

&k

(1] e, 80, B , 25 . 3607 BiI4s S m B R aE
AL D). FEE L 2000, 28(1):69-72.

[2] Blackwell K, Hurwitz H, Liebérman G, et al. Circulating D-dimer
levels are better predictors of overall survival and disease progression
than carcinoembryonic antigen levels in patients with metastatic
colorectal carcinomalJ]. Cancer, 2004, 101(1):77-82.

[3] T4k, AN . oAt e aion K HF K g ik 7 i ik
TR [7]. H ERE AR R L 2011, 20(10):1106-1108.

[4] VEZY, BSTHE . D- ZIRIR S R AR iC Wk S I A AR T Y
AR [J]. T BE2AAFSE , 2012, 21(4):389-391.

[5] XUED, BURIF . S5k s RS 5705 2 RAEFSE [J].
FE¥H AR | 2013, 22(4):502-505.

[6] JIfEF% . 4 HIAE AT S (0], B Py B 2s & A R e
L2011, 17(1):3-7.

[71 Ay C, Vormittag R, Dunkler D, et al. D-dimer and prothrombin
fragment 1 + 2 predict venous thrombhoembolism in patients with
cancer: results from the vienna cancer and thrombosis study([J]. J Clin
Oncol, 2009, 27(25):4124-4129.

(8] MR, AT, SWE . SE R ) RIEVIRRIAY 7 45 )25 4 D).
rh ESE MR L 2012, 21(10):1208-1211.

[9] Mytnik M, Stasko J. D-dimer, plasminogen activator inhibitor-1,
prothrombin fragments and protein C - rold in prothrombotic state of
colorectal cancer{]]. Neoplasma, 2011, 58(3):235-238.

[10] BR, REH, /N, % . 25 R EF R RN TR 55
WIFARAFHE (1], P ERE RSN | 2013, 22(4):434-437.

[11] &0, AR | 2k f% . MR i M AL S a5 I iiA AR AR b

B (4 e (], vh R mE AR | 2013, 22(10):1367-1369.

WHRAL, JE R S % RIS T ARG A

RIGIFRIN RV )] ILPEEE 255455 | 2013, 42(1):83-87.

[13] ARLLW, 5Ki% , B . e M TR B B I bR S 5%
Wi [J]. H E B m AR | 2011, 14(4):331-332.

(12

—

(AUspit  £0E)

AR5 AER R ORI | mEEIRAAR IR PR RS, B
BB FARHIE H9ARAL B2 [J]. b E AR Rk | 2014,
23(4):458-461. doi: 10.7659/j.issn.1005-6947.2014.04.011

Cite this article as: ZHUANG HZ, CHEN Y]. Pre- and postoperative
changes of parameters related to hypercoagulability in colorectal patients
and the influence of mode of operation[ J]. Chin ] Gen Surg, 2014, 23(4):458-
461. doi: 10.7659/j.issn.1005-6947.2014.04.01 1

http://www.zpwz.net



