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[ Abstract] Background and purpose: Free flap has become the main way of reconstruction after surgery for head and neck
tumor. Vascular crisis is easy to cause skin flap necrosis, and hypercoagulability is the main cause of vascular crisis. This study
explored the factors influencing postoperative hypercoagulability of free flap reconstruction for head and neck tumor, and provided
reference for the prevention and treatment of hypercoagulability. Methods: A retrospective analysis was conducted according to the
medical records of 243 patients admitted to Department of Otolaryngology, Second Affiliated Hospital of Fujian Medical University
from Apr. 2017 to Jul. 2020 who underwent free flap reconstruction for head and neck tumor. The patients were divided into the
hypercoagulable group and the non-hypercoagulable group according to whether postoperative hypercoagulable state occurred, and
the incidence of postoperative hypercoagulable state and related influencing factors were statistically analyzed. Results: Among the
243 patients, 128 patients had postoperative hypercoagulability, and the incidence was 52.7% (128/243), including 73.4% (94/128)
of two postoperative coagulation abnormalities, 21.1% (27/128) of three abnormalities and 5.5% (7/128) of four abnormalities.
Results of single factor analysis showed that gender, age, alcoholism, diabetes, tumor stage, surgical repair, intraoperative blood
loss, intraoperative blood transfusion, operative time, postoperative leukocyte, postoperative triglyceride, postoperative high-density
lipoprotein and postoperative Ca>" were the possible influencing factors of postoperative hypercoagulability (all P<0.05). Multivariate
factor logistic regression analysis showed that diabetes mellitus (OR=1.823, 95% CI: 1.246-4.719), tumor stage (OR=2.155, 95%
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CI: 1.126-4.126), postoperative leukocyte (OR=1.346, 95% CI: 1.068-2.979) and postoperative triglyceride (OR=3.583, 95% CI:
1.539-8.343) were independent risk factors of postoperative hypercoagulability. Conclusion: Postoperative hypercoagulability of

free flap reconstruction for head and neck tumor is more common. For patients with risk factors of diabetes, advanced tumor stage,
postoperative high leukocyte and high triglyceride, comprehensive intervention measures should be taken actively.
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Tab.1 Single factor analysis of risk factors for postoperative hypercoagulability of free flap reconstruction for head and neck tumor

Variables Hy;) zﬁgang(l;gble Non-ziffécsgi;lable L ort P value
Gender 2=9.251 0.002
Male 96 (75.0) 65 (56.5)
Female 32(25.0) 50 (43.5)
Age/year 7=15.057 0.001
<50 20 (15.6) 32(27.8)
50-65 75 (58.6) 39(33.9)
>65 33(25.8) 44 (38.3)
BMI (kg/m*, x = 5) 21.7+£3.1 22437 t=1.630 0.105
Alcoholism 7=8.117 0.004
Yes 52 (40.6) 27 (23.5)
No 76 (59.4) 88 (76.5)
Smoking 7=2.593 0.107
Yes 54 (42.2) 37(32.2)
No 74 (57.8) 78 (67.8)
Hypertension 2=3.581 0.058
Yes 34 (26.6) 19 (16.5)
No 94 (73.4) 96 (83.5)
Diabetes 7’=5.765 0.016
Yes 28 (21.9) 12 (10.4)
No 100 (78.1) 103 (89.6)
Hyperlipidemia 7=1.441 0.230
Yes 61 (47.7) 46 (40.0)
No 67 (52.3) 69 (60.0)
Primary site of the tumor 7=1.633 0.652
Oral carcinoma 87 (68.0) 76 (66.1)
Oropharyngeal carcinoma 18 (14.1) 18 (15.6)
Hypopharyngeal carcinoma 10 (7.8) 13 (11.3)
Others 13 (10.1) 8(7.0)
Tumor stage 7=10911 0.001
-1 38(29.7) 58 (50.4)
- 90 (70.3) 57 (49.6)
Surgical repair 2=10.398 0.015
Anterolateral thigh flap 73 (68.0) 49 (66.1)
Forearm skin flap 44 (14.1) 62 (15.6)
Auricle disc 6(7.8) 2 (11.3)
Fibula flap 5(10.1) 2(7.0)
Intraoperative blood loss ¥/mL (} +5) 973.4 £467.1 721.7 +410.8 =4.439 0.000
Intraoperative blood transfusion ¥/mL (x + s) 410.2 +381.0 227.8 £256.3 t=4.326 0.000
Operative time t/h (} +5) 10.5+2.2 9.6 24 t=2.975 0.003
Postoperative leukocyte (10°/ L) (; +5) 14.8 +4.9 129+4.2 1=3.342 0.001
Postoperative hemoglobin py/(g-L™") (; +5) 109.3 +16.6 106.0 + 14.9 =1.616 0.107
Postoperative hematocrit (L/L, X # s) 0.3+0.1 0.3+0.0 t=0.005 0.996
Postoperative albumin py/(g-L™") (;c +8) 29.5+5.5 293+5.8 t=0.180 0.857
Postoperative cholesterol py/(g-L™) (x+ s) 32+1.0 3.0+09 t=0.811 0.418
Postoperative triglyceride py/(g-L") (; +5) 1.3+1.1 09+04 t=3.775 0.000
Postoperative high-density lipoprotein py/(g-L™) (} +5) 0.8+04 0.9+0.3 =2.486 0.014
Postoperative low-density lipoprotein pg/(g-L") (x % s) 1.8+0.9 1.7+0.7 t=0.200 0.842

Postoperative Ca>” ¢/(mmol-L™) (x +5) 1.9+0.2 1.8+0.1 t=2.082 0.038
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Tab.2 Multivariate factor logistic regression analysis of risk factors for postoperative hypercoagulability of free flap reconstruction for

head and neck tumor

Parameter p S.E Wald P value OR 95% CI

Diabetes 0.482 0.484 3.994 0.009 1.823 1.246-4.719
Tumor stage 0.768 0.331 5.373 0.020 2.155 1.126-4.126
Postoperative leukocyte 2.179 1.187 3.371 0.046 1.346 1.068-2.979
Postoperative triglyceride 1.276 0.431 8.757 0.003 3.583 1.539-8.343

308 o 07 FH R 5 2R {0 2 AR R s a4 o] T AP i
KAV, R EAEARIMBR SR, il /N ) 3% M
%, FE—2ESE T s EE i S ae iy s
R E TR UIDLONES T OB B, b, S
FONF I I 2T Vs i S 0 A i 0 1 ( plasminogen
activator inhibitor 1, PAI-1) HATEH, &
YR W A B RE IS 58 PAT-1 mRNARH; K-,
PEAPAL- 175N B2 Ik, 1 I 3 PAT- 19 2 T
e, o DRI IR A S B s M, TG | R A
VTl o F BRI, 2T V7 il A A 2 4 2 1 AR A FH D
5, FEUMKAAEANZ, AR T MK EIR
AR

ARG R IR, S 20 Ui 5 R s 2R S
EEECRAS S MR A BB ARG, . VIR &
BERSRER BT 1. T, ks
P IE 45 R — 20, Hai i % 10541 i 9 28 4 o
L, WS B W EERAS SRR A G, B
SIS B I/ IE . 21 4 2 R e O R I ek
3, FEEME R L RE, M/, GF4EE AR R
B I, Donati " i i %) iR 404F Y
FE R, W ECE F R TR E B IR Kk
AR e T R BHE R ) R 0 4
Tn, e 20 A 0 N e AR R ™, AR R
FCZHZAR - (tissue factor, TF) . LA
T REEWIU L, BE MG, SRR AR
S

AW kM, AT R RS m SRR
AP fER R, SR W5 | i R A i
BTN, FEAREL NIV O mEN
B0« hE SO AT R AR A R T 1 4 A
f~%-1 (interleukin-1, IL-1) . MEIRIEH F-a
(tumor necrosis factor-a, TNF-a ) ZERME:H T,

05 S P9 R A, 5 1R I A R I IR B
A NI R, JE3I . AMIE PR RN 512 .
Schmidt® ' Sl IS LB, SO SR AT B [ 4
B G RRERT, SRR nT G A, et
P20 6 55 05 PR R 2R B ) G B VE T, e A e 4
A7 s D IR S MR AR PR TSk S0 Ui 5
FeE R FARAMG K, W, HHFITREY
e, ARG IR K e, e B RIE
RO, sHEEEKEER, AR ER K
2 RARRTYOK D, S EOMM L = B AR E .t
B (177 v e AN T B e S N 3 =1y
TR RERE R AR, AR IR TR
W @ BB . 1B C (protein
C, PC) FEEIMN AT EH ( thrombomodulin,
T™M ) JErEEfE P A =2 i, e
PC. TMAKIGEEIMLH FF VafiFla,
F X a/F1PE I g A A2 B, 38 AT 3 3 00 ) PALL- 1 1
WA TG E . FERIAEIRET , TMAIPCHYFRIA
FEACAZAIDE], X EE s A B VR AR, il
PRPOREVE IS, dE iR s R LT

o I TR I RE 2 e R A Y R i [
R, XWAEE TR ENIES, AN
R I = e S SR U i R B AR
BRI fa R, 2O &8, mig, JLH
2 T =R AT A0 AU S B I S £ i e 1
R EZ —o 12K F VIR P Bl 2 10 68 H b —
B . AR PR B A R ) e B e i
HOTRERIALE R . HIh = Eeik B & i, M=k
HIAZ ORI S SHe 0 U S R DT R R A s T 4
kT, A A 11 1A O LA S XS I, B iR
FVIES, I 2 80s, Rt . Chi
2 LD RIS R B, LRSS i



322

g 8,

5 SRMEEERIHEEAB 2 RSHENRHEON

PEEILAF (T, V., VI, IEX ) KR s
T AR IE R B, MBI AT (antithrombin
M, AT-T) . PCALFXIHRAL, Ui MiRREM A
G BRI S PRI SR , PUBEIE HFRAC, BT R
F14) B [T 12

L5 IR, Sk BN I S R SR I
RS THEKF-, BEIRIE . o0 . Ra
Hym = HRIMAE . A5 A0 = 3 HAE R N = .
PRI, 6 M PR R, Rl P e e D) AR
ARG WA AR R A, R S A g Hh —
BB 14, ARV =8, H4ilEs, Nk
ORI, A F TR G s Bk &4
AT T3 B MG i i 2k, kS K IR
PEETF AR BINZ, M B ARG

[ % X #t]

[1] BLEW, 2RAR, XA, 45, WS A URHE S S i

BUT R ALURIRIER I o3 (1] . e E g Sk 518k
Bk, 2013, 20(12): 617-620.
WEI' HM, LI Z D, LIU H W, et al. Analysis for the reason of
postoperative complications of free tissue flaps which were used
to repair the vacancy of head and neck tumors [ J ] . Chin Arch
Otolaryngol — Head Neck Surg, 2013, 20(12): 617-620.

[2] ISHIMARU M, ONO S, SUZUKI S, et al. Risk factors for free
flap failure in 2 846 patients with head and neck cancer: a
national database study in Japan [ J ] . J Oral Maxillofac Surg,
2016, 74(6): 1265-1270.

[3] MIXK,LIU QR, ZHU L, et al. Mechanism of the high
coagulation state of breast cancer tissue factor [J].EurRev
Med Pharmacol Sci, 2017, 21(9): 2167-2171.

[4] ANDERSON J A, WEITZ J L. Hypercoagulable states [ J ] .
Clin Chest Med, 2010, 31(4): 659-673.

[5] #BKH, EER, KAEW, S5 BN 8 BE ) GEA ¢

bR 5 IR RS R MIWETE (1] . Ebr s 2 AR,
2015, 36(17): 2485-2486.
HE J Y, WANG G L, ZHANG H B, et al. The relationship
between coagulation function indicators of cancer patients and
their clinical features [ J | . Int J Lab Med, 2015, 36(17): 2485-
2486.

[6] BIBEN J, ATMODIWIRJO P. Free flap thrombosis in patients
with hypercoagulability: a systematic review [J] . Arch Plast
Surg, 2019, 46(6): 572-579.

(7] & 9 WL EEERLETIERAS B8 IR & SRR ST
N R R I RTIETEBAE RIS [ ] . o E AR s
2017, 26(8): 1036-1041.

CAO B, WANG ] J. Factors for hypercoagulable state formation

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

after laparoscopic cholecystectomy: a prospective cohort study
[J].Chin]J Gen Surg, 2017, 26(8): 1036-1041.
T 5, ek ko 2N R R IR R BEIR S B IR PRAE ST
(1] . IR SHEIZLE, 2018, 38(5): 1020-1026.
XU Y, ZHANG X. Clinical studies of hypercoagulable state in
patients with colorectal cancer [J].] Clin Pathol Res, 2018,
38(5): 1020-1026.
KIM H K, KIM J E, PARK S H, et al. High coagulation
factor levels and low protein C levels contribute to enhanced
thrombin generation in patients with diabetes who do not have
macrovascular complications [ J ] . J Diabetes Complications,
2014, 28(3): 365-369.
HESS K. The vulnerable blood. Coagulation and clot structure in
diabetes mellitus [ J ] . Hamostaseologie, 2015, 35(1): 25-33.
ABERER F, PFERSCHY P N, TRIPOLT N J, et al.
Hypoglycaemia leads to a delayed increase in platelet
and coagulation activation markers in people with type 2
diabetes treated with metformin only: results from a stepwise
hypoglycaemic clamp study [ J ] . Diabetes Obes Metab, 2020,
22(2): 212-221.
TOFLER G H, MASSARO J, O'DONNELL C J, et al.
Plasminogen activator inhibitor and the risk of cardiovascular
disease: the Framingham heart study [ J | . Thromb Res, 2016,
140: 30-35
A, R, AR, AF Wm RN  LRA TR X
MRS ECGARIG Z AR [J] . bEEZ, 2015,
37(21): 3271-3273.
HE L, HAN H P, FENG Z X, et al. Relationship between
coagulation, fibrinolysis indexes, platelet parameters and
postoperative recurrence in patients with laryngeal cancer [ J | .
Hebei Med J, 2015, 37(21): 3271-3273.
DONATI M B, LORENZET R. Thrombosis and cancer: 40 years
of research [ J | . Thromb Res, 2012, 129(3): 348-352.
SCHMIDT M, HORVATH-PUHO E, THOMSEN R W, et al.
Acute infections and venous thromboembolism [ J ] . J Intern
Med, 2012, 271(6): 608-618.
CUTHBERTSON C M, CHRISTOPHI C. Disturbances of the
microcirculation in acute pancreatitis [J].Br]J Surg, 2006,
93(5): 518-530.
LECLERE M, BEDARD C, CORTES-DUBLY M L, et al. Blood
hypercoagulability and systemic inflammation in horses with
heaves [ J ] . Vet ], 2015, 206(1): 105-107.
ORLOV S V, DOMASHENKO M A, KOSTYREVA M V, et
al. Hemorheology and hemostasis in patients suffering from
ischemic cerebral stroke and metabolic syndrome [J].Klin
Med (Mosk), 2007, 85(1): 40-44.
CHI L, GIBSON G, PENG Y W, et al. Characterization of a
tissue factor/factor Vla—dependent model of thrombosis in
hypercholesterolemic rabbits [J].]J Thromb Haemost, 2004,
2(1): 85-92
(ks HT: 2020-10-13  fERIH . 2021-01-31)



