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Abstract

Background and purpose: Colorectal resection is used for various diseases and leakage in an
anastomosis is one of its complications. Some studies confirmed the predictive effects of C-reactive
protein (CRP) and procalcitonin markers leakage in anastomosis. This study aimed to investigate the
prognostic value of CRP and procalcitonin in predicting anastomotic leakage in elective colorectal
surgery in Mazandaran province, Iran.

Materials and methods: This longitudinal study was performed in patients (n=72) undergoing
intestinal anastomosis in Sari Imam Khomeini Hospital, Oct 2016-March 2017. White blood cells
(WBC), temperature (T), CRP, and procalcitonin levels were measured at days 3 and 5 after the surgery.
Data were analyzed using SPSS V21.

Results: Anastomotic leakage occurred in two patients (2.8%). Procalcitonin levels (P= 0.000),
CRP levels at days 3 (P= 0.000) and 5 (P= 0.000), WBC at day 5 (P = 0.041), and body temperature at
days 3 (P=0.014) and 5 (P= 0.004) after the surgery were associated with the incidence of anastomotic
leakage.

Conclusion: Procalcitonin and CRP levels, WBC count, and body temperature were found to be
correlated with anastomotic leakage, so they should be monitored at days 3 and 5 after the surgery to

predict the incidence of complications.

Keywords: anastomosis, leakage, gastrointestinal surgery, C-reactive protein

J Mazandaran Univ Med Sci 2021; 31 (196): 52-58 (Persian).

* Corresponding Author: Akbar Hedayatizadeh-Omran - Gastrointestinal Cancer Research Center, Non-Communicable
Diseases Institute, Mazandaran University of Medical Sciences, Sari, Iran (E-mail: akbar_hedayati@yahoo.com)

52


mailto:akbar_hedayati@yahoo.com\)
http://jmums.mazums.ac.ir/article-1-15560-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

on—ils (—S B}y el coll_iilba_Las
(52-58) 1400 Juw cabhgus)l 196 s)lad @53 § ¢ 0)93

jl Cudi iy i ja (pigiuulSgp g CRP SiiwgiSgp ybj)l
JiS)9/g5 (guuS) b jgagiwlil Jas

L9255l lia
Lol pee 0315 sla uS1
2 slg 031 jule Lo
3 .
sl e

2 IuS>

IS s gabT e S i 5355 (0 SIS @ ikee sl 61 IS 887 0 9055 1 BB 9 disbew
) 3o 52ebT 85 53 i 2dSTs s 5 (CRP) C Reactive Protein S ke oS’ o 8 i gl 1) .l 0T 55150
o S O eedS s s CRP S )l oSCai 585 5 35 (g p Suta b bl aalllan ol by ol o odalie
8 plowil O1)a3le Dbl 53 JUST) J557 51 o2 o Olslay 53 30 52alT oo 51 i 585

S5 Slossy e sl S oS Sl 51872 g5y 5 a8 Sl Job anlllan S5 anlllan o)t y29) 9 Slge
s (ol oias plal Olbinslay (Slays (55587 55 0 531396 il 61305 gn Lo 03 guoms 5o xS
565 055 o lSTs s CRPU(WBC) White Blood Cells ol jue s plonil 1535 (S ke o sls
..\.ia‘_;ﬁfa‘j‘.\i‘v.?al.;j(}Mé\.ﬁj}))}f‘ﬂd.@cj‘wwb Sy9m 3030 0y sl Ol jae

(P =0/000) 5 52nlS 5 5 5 s otaliin g0 s2ualiT Joma 55 i (o3 208) Olslaws 51,52 55 anlllan oyl s sl
3903 Odo Oyl > a5 5 (P =0/041) ‘..?.;_;)',)WBC,(P =0/000) o255, CRP (P =0/000) ¢ 35,CRP
DLl g sl T oti o b (o) Jae 5 oy (P =0/004) oy 555 55 0 &)l - 53 5 (P =0/014) ..
Sl (g 4l5 e

i G- L 0ds Ol a5 JWBC (CRP (5 siudS 5  img s ol o= e bl sl
s S S UL 1) O le e >l 51 oy o2y 5 p s U555 53 Ol oo Pl 22,15 (6ol sime BLII g s2unlsT
oS Gmia s o215 58 3w 65

CRP ¢ 3, & o (i g sl T g aulS sl 09

doddo
jéﬁa_’.\_f‘)y e.\_«;C,.LGjCM‘ Lﬁfb:— d‘l‘ Jl&‘.’ﬁ J‘é"jﬁ)‘}fe@m: Ql:.ﬁ a‘)}@‘ﬂ.\.:bg)lﬁ:—‘

E-mail akbar_hedayati@yaho0.com o5l S5 p ke oBils cs 5T o3 5 Sliios Cislrs cplas Ol (55l IO 0315 SR1AD paS i ghumo —ilgo
Olal eyl el 55k (S5 psle o231 STy 1 (o (5 5bon 0dSKhns 3 ¢ 1S ois Dl Do S e 5231

Ol eyl 0l i3l (ST g she o313 ¢S5 2 (sla (5o 0ty 5 ¢ 1S o Bns Ol o i S e 5l 3kl 2

Ol el el i3l (S p sle oKl 3

1399/8/6 : sy s a8 1399/5/14: S-Sl g gl gk 1399/5/12 1 il 53 st

53 1400 cafingaas)) « 196 s)ladds @53 § ;W 8)9s ohsjls (aib)y eole sGilil alas


mailto:akbar_hedayati@yahoo.com
http://jmums.mazums.ac.ir/article-1-15560-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0¥gTl50)y 9 CRP (SatwgiSyy (jisy)l

55 0 21396 e W 51395 g Sl es sl
G sl y Gl gns plol Olsley Gloys (55T
Cmezr s plandl D155k Sy ple o zils
O oS | e Ol les Jols il andllas Jiass
iy pas i 4 b S g ol et plal Ol oy
35S O3S 5y o B (ol et (g
03V 8 53 05T bl i) b JESH S
Sl (o 3y 50 O lan (il dan STl ST 4
sl | sl 5 n bl 0 palS il 5 48 5 )5
S sl Jold aalllan 1 s 5 sl lns
238 sie JLw 20 5 sl 51 sl sla )
34 et Sl Olas Sl g ol Jome
o slom Ly o8 ils Ot azaS 55 gl b
IR.MAZUMS.IMAMHOSPITAL.REC.1396.89
PR A 53 b ak s oltas 25 15 e 550
o 5020112 5 P=0/5 5 8 iy 5 ot lalllas
3505 lew 8l 4 T Cna L567 (s ;395 (yliels!
j\gﬁuj¢4;g};:4{,a;9;\.\,:a\,’\,°.\.zwuu
L aallae 340y jlen T2 Cnlgs 4s b adlas
L (o>l Jeoe 5l s p3m 555 5> CRP &S o3Il
o8 Sl esliial U 5 sla (55 0555l eslizl
S L 5 e <s-Lwmindray bs800 ;LT s
YL CRP Olje 5 plsil ASSY s, « BioNick
b 8 i 55 aml 53 elaw O e 4 135 mo/dl
Tl Ol S 351 e 3 0 $2eedS gy e S
4 e 205 S5 YL Olze 55 28 o541 CRP
s Anam S s el 1 s Ol e
31 eslizul esléul L (WBC) White Blood Cells
full diff Sysmex Xt 1800i (554 sLas 5 fuw e
10800 (sYU Ol je 5 6 =S o3Il ol 5528 Cla
Ohyles gl wmen .23 8 15 L de il 2l 3
o b Ohlen S s (6,8 SN 1T el 55,
oo S e e g 5 (65 CRP el 13

rj‘}_‘b)}&):u.\l}éj?)‘f;C,.:é‘f}é)‘}ﬂﬂ}@‘

G032 5N OTL e 3,55 e (a4
Ll g S 53 o)l e 5 OLiions 5
(43d)Llos S7 5 J‘)‘}f oo o 50 5lsT

5 S8y ¢S CRP) C Reactive Protein
=l 03 5 L ol gl al> 0 53 5 8L [
5l Al el el g b ol Csie o
22 55 3310 352y e se SNl 2 OT S Rl B
A s 7555 5 I 5t SV S 555
Omersp Sl (B8 oS 5 1 (oes (530)3))5
A5y, Ccell glad b Low g a5 WL o s sndS
G o polesel LB Olgte 4 5 558 00 b 5
JUSTL slaciste gilo e 5 jedeis 55 &S Cul
cUé:‘-yJéjl s Y34 s Shhles 53 dlys )
Dol 5 Slacisie s (ks S ie dla 1 2 (Ul
S Ladke ey 5 il sl ST 0 5o adsl Slelu 5o
5 ILS IS 058 55 (1) 315 3 )L (i oo
oz 5 iliss (slaisslan 53 0 bl foma 3l St
e Sl (et b 5 o i gl 8
Hlae Gla g e S ol b g0,
Iy g0 odas Y ‘5_115(8):)\: 352507
3 o el gl 53 Bl gn ol e 3l e Ol
5 521 55 5 CRP S o oS’ o & oy 1 51 Slllae
140 (1092) 4iS” o b 5 30 52l T oo 5 il 5 1,
o 5 OLT S 5851 5 6o Sl 3 5
by ol 53 5 e n B4 (655 06 01501 5 sl
Sl &S s 5 551 sy o b anlllas oyl
S E B s b Ui S O sedS s, 5 CRP
S 0 g5 S Oyl g gl Joma )
i ol S, 1S

b o9 9 lge
oo L 48" ol b aallae o5, anlllan !
SCRP 5 b Sl ¢Sz o5 0 5550 o)

33 5305l Jows 51 G5 o i 5 O siendS s

1400 caingassyl « 196 sylasd @8y g ;W 8)9s

ohaiils 3b)y eole a5k dlas 54


http://jmums.mazums.ac.ir/article-1-15560-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

uljlSnsm g jg; gaigll lige

5l s b S0 5lT o S 25 6 85 Ol5n 5 005
O las o 53 (P=0/000) 55 s sine g 5bT a3 31V
e 3959 3530 855 go gl T Joma 31 s (61
O 50355 e SWBC (sl ls 5550 ¢S5 5 YL WBC
S 09,8 93l Olley 53 5 g0 5l i g 585
15 el 3l g oy 55 03 ol (P =0/63) sl
79/2) ;e 57 5NL WBC (i, (ds s 20/8) Hlass
Oylas 03,5 53 54535 Jb sWBC s (Ao ys
48 e bls jge wlT 1 ocis jlan 53 NLWBC L
g8 i L ey Sy »WBC Sasl il sl
(P =0/041) ol ails LU 5l Oljlew ool 53 ks
st o s ool 5l odeT Csas T eomes
@l (o3 12/5) Hlaw 9 o8 s o 0lis 1o jles
6/9) JassD 5 p o 555 55 ol p3 Sl 58
3 ey g Sa0 Dol a1 lls (des o
3 o5 335 53 (10 387/5) s 63 5 sy 1 >
> 3 e ey 55 53 (4 53 9311) 5Ly 67
w5 L Ohle 03,8 5568 azils Jle i Syl 4y
S50 5elT a5l il (5l e Jla )l
Slew 33 Sl il 3L Ol len 05,8 3 el il
Ll )l Ol Sl baST wimdls 5 ge snlT 5l i
3 o i 9 e SRS 03 ol e
(P =0/004) 5 (P =0/014) .t ails

0L (Keaar 05037 3l oslizal b1 ojlas Sl gl
CRP S 5Le a8 das e 0L o pmal &S 20l
3513 e (S jgo kT e Sl i Ly
.(r=0/810 , P =0/000)

L aS dms e 05 2 o pladi ls sl oyuioen
23WBC Ol e gty (St 00 5T 5l 03liza
P =0/000) 51> Cote Soan w2y 535 5 3 33
(r =0/553 ,

315 OLis B ojlecs I3 sa) odea s 4 =
a3 o e s e Lasa) 03 O sbes

(r=0/284 ,P =0/016) c.sls oo Koo,

S e B L C R NS PP
SPSS version 16 ¢ LT AN Ble 5 5,505 SLedb|
s 53U o g LT Sl eslial L gl d
o 58,5 i 53 5 slme Ol il 5 L
sT-test clads 3T bwg P <0/05 gl —ne
ol 3 O g (Shened 5 5 fisher's exact

W85 I e 5 4 35

b a8l
Jadmr us adllas 3505 sles 72 anfllas ol 4o
S bl e Sl 45 s e 0lis L oo
(=55 25 L 63/12410/113 4 s 3 1S
537 Jslre (sloss) e smalT S Ol sl o
39 (4,5 48/6)05 235 5 (us,251/4) 5,
1 0355 5y 5l oo 3 10 Ollons 53 o (5 SOLs
65/23£12/765 &5 ol ylaws 53 5 Jw 60/95£10/099
Slas 55 3345 s e 0L 2 ojlad Jgdar 3 Jla
YU 1 3l g per 535 CRP (4055 218) Uslas

Y\_' CRP LJ}A}L»‘JT&MJ‘C,@&}S} Q‘J.:A 903
(P =0/000) ol azils (515 sime L35l g LT ks 5

SLa3 5 WBC L go szl Jowo 51 i Lol i1 opbeds ot

e A
,:L,. Js sl syls s R
b e (epa)alin (Aes)slin (Aes)slin
0/000 97/2)70  (100/0) 70 (0/0)0 Jsi CRP
(2/8)2 (0/0)0 (100/0) 2 Y
0/000 ©7/2)70  (100/0) 70 (0/0) 0 Juy il
(2/8)2 (0/0)0 (100/0) 2 Y
0/63 (61/1) 44 (61/4)43 (50/0) 1 Qi pm 55 WBC
(38/9)28  (38/6) 27 (50/0) 1 Voo 5s
0/041 (9/2)57  (81/4)57 (0/0)0 JU s o 505 WBC
(20/8)15  (18/6)13  (100/0)2 YU ooy 53y
0/014 (87/5) 63 (90/0) 63 (0/0)0 Jujipsm s, Temperature
(12/5)9 (10/0)7 (100/0) 2 Vo0
0/004 93/1) 67 (95/7) 67 (0/0)0 Juj ey s, TEMpErature
(6/9)5 43)3 (100/0) 2 YU ooy 53

S T2 adlllas ) Slodal Consas s 31
Sl anllae o151 3l diws s 218 Jslas Jley 530S

Y\_;wf.;_.‘.lfjﬂ 6‘)‘)}4&‘)6‘03})ij\3"’£}>#

55 1400 cafingaas)) « 196 s)ladds @53 § ;W 8)9s

ohsjls (aib)y eole sGilil alas


http://jmums.mazums.ac.ir/article-1-15560-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0¥gTl50)y 9 CRP (SatwgiSyy (jisy)l

Sl = a5 5 ey 53, WBC 5 o2y 59, CRP o 5u
Soms ooy 59553 Oy Dyl 453 5 p 5w S95 03 O
ol e LU Sl T S 55 0L (>l s
4 aml s 55 andlae s OFSKea 5 Kostic . dxils
MJ:12/65;’,_>,-O}J§@\J>,-§JL~.3)\ Aoy 412
5 Cils gy St (JUS S 5 m selT L O slas
2 Xmls L5 6 Gl 3CRP (o o pelas S0l
i sl ol 5l ey s g ey sy,
T Ll ki g 5 LORP (o el 5 035
315 G pran ol adllle b oS (1D)ils (6 )ls e
Al s O, 5 Holl L;ﬁ: adllas 55 e e
Q_.,al)\}c:)r..dl:dbj;CRP@ﬂcla.ﬂozﬁ\)\:c\f
31 OLiabsl (6l 503 55 550 5alT s 5 i dla
Sl g o oLl Sm il Jome S i o e
b S o Ko e 5 (105,
Ol o4 CRP 25 i el o1, 5 Scepanovic
Jmee Sl i ) —early  predictor
AS Ul ) oS S la ol 55 e szalT
5 il g g wlT Jowe 3t LOT 5 4,2 9/6
4SS Ghhlay 4 Cod dzils s o8 Jlyley ;5 CRP
:)_“_;J.N\_:cla.» s gylslinn b dily s
(11) Kosstic asllas pomar 5 bl aslllas L 45
2304 6l WBC 4S5 Jls j5.ils Jlgsen
aleT L5, 0l ,L a5 Scepanovic 4sliks
aallas glaadl bams pl g andls Cai b g yls gae
sde SCepanovic asles ;3 .Coul 039 2315 55 ol
J_:‘ﬂrj_wjj))JCRPQJ}_ﬂ))Cut off
Caolans| gty 13 ol U 4875 5, 135 mg/dl
e 5l s o 5395/ gyl 55 s e ys T3
S F amm b0 s S o gt 1 S sl
S e U_w,',)ﬁmg/dll% —3CRP s«
135V sue 3l e & o )
23 Ohbes ol 53 L 6 K 5 6 e 415 g 390
Si&aa s Gordon AC .(5) LS o 5 i Ol slas

125+

100

CRP1

50|

T T T
0 25 0 75 100 125
CRP2

Sy Q‘)Lsﬁ))r:.v.‘.:}r}w LSLA)})CRP 4]45‘):19}@)'35&3

30000

25000

20000

15000

WBC1

10000

5000

T T T T
5000 7500 10000 12500 15000 17500
WBC2

3ys0 Q‘)kﬁj>rq;=jry6h)})WBC aasly 2 ol Jlages

38.0- o

365

36.0- o

360 385 kgl ars 380

TEMP2

23 ey 5 p slajay 5o 0l slaes alaly 13 o5k Jagas

o o Wb

z .

Ohlas Lo )3 28 o8 515 Olis ol anlllas =

33CRP ¢ sidS 5 5 5 s g0 g s2alT i (sl

1400 caingnsyl « 196 sylaids @8y g (W 8)9s

ohiils (3b) eole al5iSD alas 56


http://jmums.mazums.ac.ir/article-1-15560-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

uljlSnsm g jg; gaigll lige

b lie Slalllas plail L > 5 o0 sty ST o0 S
s Pl o b Ol s 5010 SR
‘_;LAEJT_,]ULL.JJ_A ‘_;Lhﬁ&'ﬂ Sldws QQ.LAA.'J{} et;

239038 eSS Sl b S A
(o FeelS 3 5 4873 gm0 3N 55 gl 4 Ol 5 o0 Sz
3 psr Slais) 52 O Oyl o 4o s WBCCRP
Lol 5am gl i 55,0 b (1 Jos ) o oy
o e s e SLsas 03 U158 (oo (2l o)l
Ot asiml 588 Gl mS UL 1) Olles (>l >

38 e b PN 55 S

References
1. Gordon AC, Cross AJ, Foo EW, Roberts RH.

C-reactive protein is a useful negative
predictor of anastomotic leak in oesophago-
gastric resection. ANZ J Surg 2016; 88(3):
223-2217.

2. Kostic Z, Slavkovic D, Mijuskovic Z, Panisic
M, Ignjatovic M. C-reactive protein in
drainage fluid as a predictor of anastomotic
leakage after elective colorectal resection.
Vojnosanit Pregl 2016; 73(3): 228-233.

3. Smith SR, Pockney P, Holmes R, Doig F,
Attia J, Holliday E, et al. Biomarkers and
anastomotic leakage in colorectal surgery: C-
reactive protein trajectory is the gold
standard. ANZ Journal of Surgery 2018;
88(5): 440-444.

4. Hayden DM, Pinzon MCM, Francescatti AB,
Saclarides TJ. Patient factors may predict
anastomotic complications after rectalcancer
surgery: Anastomotic complications in rectal
cancer. Ann Med Surg 2014; 4(1): 11-16.

5. Scepanovic MS, Kovacevic B, Cijan V, Antic

A, Petrovic Z, Asceric R, et al. C-reactive

protein as an early predictor for anastomotic

039, 530 smlT 5l 682510 o gty (Bays )
(25 3B Lo o oS W3S gy 5 055 5 S0k
Lo, sS6 s 158 )l se A 53 5/6 Jslas
(e e 095 Sl eslin il aalllas cpl g3 el w )
il g sl 4485 5 g ¢ Joe Sl I3 0 O il 5
ot oS o Sy sl 56 5l 65 Sola
Sods a5 alllan oyl gl il ks 318
(D)5 55 oslial fos o (S59 00 b SO
Q:}_:‘.SQ\)JQJJJZ&- andllae clacs s guoes
wl;qos\:mwcﬂlfﬁgzﬂjfi\)d}gﬁw
S le el e dslie e 5 AalS e

leakage in elective abdominal surgery. Tech
Coloproctol 2013;17(5): 541-547.

6. Dehni N, Schlegel R, Cunningham C,
Guiguet M, Tiret E, Parc R. Influence of a
defunctioning stoma on leakage rates after
low colorectal anastomosis and colonic J
pouch—anal anastomosis. Br J Surg 1998;
85(8): 1114-1117.

7. Rullier E, Laurent C, Garrelon J, Michel P,
Saric J, Parneix M. Risk factors for
anastomotic leakage after resection of rectal
cancer. Br J Surg 1998;85(3):355-338.

8. Calin M, Balalau C, Popa F, Voiculescu S,
Scaunasu R. Colic anastomotic leakage risk
factors. J Med Life 2013; 6(4): 420-423.

9. Scepanovic M, Kovacevic B, Cijan V, Antic
A, Petrovic Z, Asceric R, et al. C-reactive protein
as an early predictor for anastomotic leakage
in elective abdominal surgery. Techniques in
Coloproctology 2013; 17(5): 541-547.

10. Holl S, Fournel I, Orry D, Facy O, Cheynel
N, Rat P, et al. Should CT scan be performed
when CRP is elevated after colorectal surgery?

Results from the inflammatory markers after

57 1400 cafingaas)) « 196 s)ladds @53 § ;W 8)9s

ohsjls (aib)y eole sGilil alas


http://jmums.mazums.ac.ir/article-1-15560-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

0¥gTl50)y 9 CRP (SatwgiSyy (jisy)l

colorectal surgery study. Journal of Visceral
Surgery 2017; 154(1): 5-9.
11. Kosti¢ Z, Slavkovi¢ D, Mijuskovi¢ Z, Panisi¢

M, Ignjatovic M. C-reactive protein in

drainage fluid as a predictor of anastomotic
leakage after elective colorectal resection.
Vojnosanit Pregl 2016; 73(3): 228-233.

1400 caingassyl « 196 sylasd @8y g ;W 8)9s

ohaiile (b)) eolc slEiils alas 58


http://jmums.mazums.ac.ir/article-1-15560-en.html
http://www.tcpdf.org

