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Prevalence of Venous Thromboembolism in Neurosurgical Patients

Cheewin Khawprapa M.D., Dip. Thai board of Neurological Surgery*

Abstract

The venous thromboembolism (VTE) is unexpected event which made a poorly cardiopul-
monary outcome. Neurosurgical patients have a risk for VTE because of motor weakness made
them decrease ambulation and decrease vascularity. This retrospective descriptive study aimed
to study the prevalence and risk factor of VTE event in neurosurgical patients, Sakon Nakhon
hospital. The data were collected from neurosurgical patients admitted in neurosurgical ward
from June 1%, 2017 to November 30", 2018. Demographic data, neurosurgical disease and VTE
were analyzed using mean, percentage, frequency, and standard deviation. The correlations
between variables were performed using Chi-square test. The Independent t- test was applied
to compare mean.

The results showed that there were 180 cases, male patients was 66.1%, average age 55.6
+ 15.3 years. The prevalence of VTE was 3.3%. The risk factors significantly related to VTE
were female (p = 0.009), diabetes mellitus (p < 0.001), hypertension (p = 0.031) and brain tumor
(p = 0.017).

The VTE is an important complication in neurosurgical patients. Therefore, neurosurgeons
should be aware and monitor this event, especially in patient with brain tumor, female patient

and patient with underlying disease such as diabetes mellitus and hypertension.

Keywords: VTE, Neurosurgical patients, Brain tumor

* Medical Doctor (Professional Level), Department of Surgery, Sakon Nakhon Hospital



onsans Isbwenunaanauns

UR 23 auun 2 wnumAu - domau 2563 15

VNN
=) o L%
NNLNAoAdAA1IRAAU (venous thrombo-
embolism, VTE) duiluniizunsndouniniu

magludihenuoulsanena Wiesnniduadme

)}

o

mhlddihedediasunauld! Taennzvasaidon
AmgadunnulaeNigafie n1Izvasa@onmdIuan

q 9

]
=i

mnqw'fu (deep vein thrombosis, DVT) “T;Qmﬁ]
wmlfiAnnneumsndeuiihiAnfio nnziiiinmga
mmﬁnLﬁaﬂ'lﬂqwaamﬁaﬂﬁﬂaﬂ (pulmonaryem-
bolism, PE)? Iag Rudolf Virchow® Ides1neilave
fihl¥iRannzvaoaidenmagadiu vie Virchow
triad Usznoudls mslvaisuvoudonanas
(stasis) WilaviaoA@on IM3ULNARY (vesseldamage)
waziimswasunlasilitsmsufaivesden (hy-
percoagulable state)
ludiheildsumsmaamaaneaianuidos
lumaiAansvaoadendgadugs esnnluy
Fihenguiliiiladuidusio dmsluadouveaidon
anad eanniflumsmdavosssulssamily
fiheiilemmAnnisseuussvesndiuife vl
matndeulmimeanas smdeamsrdarlifa
NMINARUFONIIVDIMABAEON HazAiANTBN AL
vnaiimmda’ Tasmmeoduadaludihondy
iesenluanes wuhilguAanssinsfanzvaen
@oacgaau Jevaz 21 meluszeznal 3 1heu
NAINIAAR tasldnamafinnisasnaaam
2AAUNAINITHIAAANBININNIINMITHIAAANDIN

AN G
Ko a =2 1 Al A~

woNNUTNMIANYINLI Faeniin1e
easanluauesinnu@eslunisiianzvasa
@eamdiuannugadutaznIzaNtongariaon
@oaneaganiinguiiianzanesnamon lag

oA ~ B a

ngunidensanluaueiinnuidsalunmsianiie
NapAM@IUANNVIYAAULAZNIZINITENgAYADA
= = ' ' Al 2 <
weandeaganiinguitheanesnamenitiu 4 uaz

8910 Kawase mazanz'' @

3.5 1 eua1ay
aiiansaimafanzvasaideamdiudniiniga
duluieiinnzidensonluaues wuiil
giidnaal Yevaz 21 melussoznm 2 dlanii
dilhedhiumsinenlulsaneinna uaziinisfinun

Y93 Satoshi wazame'?

WUANINYNVDINIL
viaeadoamdudniinngadluihefasnssma
seuuilszann Fevaz 13.5 uazwuglAnisiniaia
asiiiimangavesauidonhlgavasaideniien
Savaz 60 veartheiilinnzvasadoamiivdiu
angaau

msfnniifi iagUszndiedneanugnms
ianzvasndeamgaaulugihedasnssussuy
Usseuasanedvodlaawginaanauasuasiadoi
Aeatoa diethmaiildnnasanulllFlums
Wanszuumsquarihedldsumsmdamaaues
lumislestumaiianizvasaidonaigaauly
fdihenduilsely



16 Journal of Sakon Nakhon Hospital

Volume Volume 23 No. 2 May - August 2020

N39UUUIANUAA (Conceptual framework) UI1UIVY

Neurosurgical patients

patients

Neurosurgical

/

— T,

Venous stasis

Endothelial injury

Hypercoagulable state

v

Venous

thromboembolism

1

Prevalence

!

Plan of management

ad a v
I5N1TIVY
=
siluvumstnmn
- X & = - a

MsfinUTunsAnEIMIANIEINITIIN
uUEoUNAY (retrospective descriptive study)
Tagldsuanuduseuldautiunisissainame
N33UN139385339n15338Tuuyud Tsawerua
aNAUAT NITNTNATIINUGY 1avN1989 SKHREC
36/2562

Uszminsfnynazms@enngufiedig

Uszannsfinulumsinuaiatifedileneh
masne Nviedthelu uwundasnssuszuulszam
Taawgnadanauns seuiaiun 1 Jguieu w.e.
2560 B4 30 WoATMIBU W.A. 2562 Tinaailunis
v A v = . . . =~ 5
AAABNIINIANYT (Inclusion criteria) fAp Ty
Kihendsunssnunviedihelu uwundasnssy
seuulszam So1guinndi 15 1 wasiiinasinisda

= . . . = Y1 A

20NA1NNIANET (Exclusion criteria) Ao @ﬂasm
Hidoyalunyszieuliasudumsanelumsitens

AMIzvaeadenngady wazieuald ATy
wiia laiguusg

A udUNMsANY

fiudeyangudodadail

1. Yoyamll wu o1y e Tsnilsziii
UszTAmsquiiuasiuga

2. doyanisitanelinnnadasnisussuy
Uszanm AighSumssnenadal ms¥nuuasszeznm
lumsridia (Duration of surgery)

3. Yayan13IUINYNILMADAMDAMIYAAY
NMTININEN59G@INe1 lag Doppler ultra-
sound %39 Computerized tomography uaz"ﬁ'anﬂa
MIINE

4. szpznalumsinmnivefiheingana
faunssuszuussmmuazauoauazmsliinioane
muly

5. ssuznmMIuoUlNwILNATEIZNAT Y
&5ulsunaumaadenlniiane (mobilization



onsans Isbwenunaanauns

Un 23 auun 2 wnumAu - domau 2563 17

program)
Minnztiveya
L% =1 a Jd v v

1. TuiinuazdnsziveyantoTdsunsy
0o < ana v :&, E7Al a o
Mi3agUneada Tnsdeyanugiuueadiths Jinsed
ANND Fogar ALMAY (mean) wazaIWLYULU
¥19391U (Standard Deviation; S.D.)

2. 3AT12HANNYENVBINITAANIZHAA
eangadulugihedasnssussulszamuas
avealsangrnaanauns seauiluiesas

3. AANHANVFUNUTIEHIIMTHANIL

o
=~ 1

@139 1 FoyaNuUTIVVINGUAIDLI

@9 Q

viasaidoadigadunaziatoiinerdesdoada
Chi-square test uae Lﬂ?ﬂmﬁﬂuﬁ’lméﬂﬁw Inde-
pendent t-test AivuaaAisd1Ayn19dd A
p—-value < 0.05

Wan13IY
nguedngihedasnssnszuulszamlu

msfneiiBsau 180 o Judihowans 119

18 wevae 61 71 Aafluievaz 66.1 uay 33.9

MuAAY Nogmay 55.6 + 15.3 1 uaziivoyanu
UDU 9 Auaaluasem 1

Q’ﬂmﬁﬁma: Q’ﬂwﬁ\lsjﬁmw
Yoya VTE (N = 6) VTE (N = 174) P-Value
I (%) 1Y (%)
INA
1Y 1 (16.7) 118 (67.8) 0.009
N 5 (83.3) 56 (32.2)
91 (1)) Mean + SD 52.67 + 4.2 55.67 + 15.6 0.412
ihwtin ( Alan%y) Mean + SD 61.0 + 15.3 59.44 + 12.3 0.761
15asz10)
DM 5 (83.3) 17 (9.8) < 0.001
HT 4 (66.7) 46 (26.4) 0.031
DLD 1 (16.7) 12 (6.9) 0.363
Cardiac disease 0 5(2.9) 0.674
Malignancy 0 3(1.7) 0.746
ﬂﬁx%’ﬁgﬂgﬁ%ﬂ
Y 0 36 (20.7) 0.213
i 6 (100) 138 (79.3)
szSanuneanased
Y 0 60 (34.5) 0.746
Taid] 6 (100) 114 (65.5)
3@ ldsvenaqunutinyse HRT*
Y 0 3(1.7) 0.078
Tajdi 6 (100) 171 (98.3)

* HRT= hormone replacement therapy



18 Journal of Sakon Nakhon Hospital

Volume Volume 23 No. 2 May - August 2020

NaN13ANEIANNYENNITNANIZHABALE DA
agaauludihadasnssnszuuiszamuazaues
Wy nnghedasnssussuulssamuazanel
MINUA 1UIY 180 518 WUNIZHABADDAAAAY
6 119 (Fov0z 3.3) lngnunzviaoa@oaadiuan
= o ) a A
N1gadu 1 919 (Govaz 2.8) uazn1zauiienga
vaeamennlen 5 1y (Feas 0.6)

nnmsanihisiitanuduiusunsaiie
AMzvaeamanmgaaunyd gihamangaie
iflndszidndiulianmu linanudulating
wazdihenguiiiosenluaues annswasaiden
agadumnnifihomene uazdihoilhiilse
zidainanegNltsdAYNana (p = 0.009,
p < 0.001, p = 0.031, p = 0.017 MUAAY) A
uaraaluasndi 1 was 2

d' (4 4 N o . o A A 4
AN 2 ﬂ’J']‘JJﬁ‘JJWH‘ﬁ"UENﬂTJZWE‘I’OﬂLﬁﬂﬂﬂTQﬂG\uﬂUﬂﬁ]i}ﬂVILﬂﬂ’Jﬂlﬂﬂ

diheniinne  dihanlifione

oy VIE (N=6)  VTE (N=174) "'
Tafidhdumsdnmnadatl, s10u (%)
Hemorrhagic stroke 1(16.7) 45 (25.9) 0.612
Traumatic brain injury 1(16.7) 63 (36.2) 0.326
Brain tumor 4 (66.7) 41 (23.6) 0.017
Spine surgery 0 25 (14.4) 0.317
M3snlagmsiiaamaauestazszuulszan, 11U (%)
WIAA 5 (83.3) 87 (50.0)  0.108
PHERER 1(16.7) 87 (50.0)
52N UMSHIAA (W9) Mean + SD 161.7 + 128.0  45.2 + 68.0 0.076
szyzna1fisnelu NSICU (31) Mean + SD 6.5 + 5.4 1.4 + 3.4 0.068
szeznalun13Gy Mobilization program (1) 8.3+ 6.1 3.4 +26 0.106
Mean + SD
seaznaINsueulsaneIuIa (3u) Mean + SD 24.2 + 17.2 8.5 +7.8 0.077
wonnnil Ganuhiheifinngvaoaiden Jnsainazagy

mgadu Trzvznaniiflumariga ssoznaniililu
nmssnunluredihentindasnssussuuszamuaz
auee (NSICU) wazszeznanlunisueulsangiuia
wnnhinguithiinnsvaoaideamgadiu dussos
naiiaulasuTdsunsumandouhnhamelungy
fihoitlifinnsvasaidoadigaduiuiginii
nquiiinzvinenidoamaadi uanaiiinuuan
aved hilitludAneadd (p > 0.05) Auang
Tugadi 2

ANUYNVDINTNANIZVIADAIROAAIQAGY
Tudihedasnssuszuuilszamuazaues laawena
anauns 1Wufesas 3.3 lagwunnevaea@ona
dudnivigadu waznnzauidongavasnidenti
Yo Fosaz 0.6 uaz 2.8 MUMAY 1NN IANYINY
ItheidSumssnudeitiotenaueaiinny
duiusnumMaanzraeamonmgaaued ity
AAYNE@Dd (p = 0.017) oA UNANS
AN Kristopher uaz Walter' uagz n1senun



onsans Isbwenunaanauns

UR 23 auun 2 wnumAu - domau 2563 19

499 Andrew uazaaiz' finuhdanmafinnnie
wasndeamgaduludiieitiesenaueagania
dhefnFumsineilunundasnisuauoauay
sanlszamdnelsndu e Tasdinmsanswuiniie
sonaweniliAamsfudinahauues Plasmin
iiun15Uaos Thromboplastin 32089 1AY
Procoagulant uaz Platelet activation activity
maaneinudemevdguiuiledend
ANudvRusNuNMIznasa@oadgaaulugiloe
favnssuszuulszanuazauod (p = 0.009) 310
msdnufi I gianiselniniianiie
vapamanmgaauliaNuuandnulumevgaua:
wameluudazyiaoty Tasmandaiiaauidos
gandlughaoniaiug vasfimaneiianude
qanudoorgmnnd 507 duld dalundjaTonia
Wugwudanuduiussunisaansssuasnsly
gosluu’? udnail hivuauduiusueanslioqu
Audiauazmsldsugeiluunaunuiumsfaniie
waam’ﬁaaﬁwqaﬁu‘lumiﬁﬂmﬁ (p = 0.078)
amzshmaludeaguiiutieideiivhlviie
Auidoagady Insdnumaonlfiianawui
amzthaaludoagailvifia Oxidative stress da
Walif Endothelial auralnd inan1ae Hyper-
coagulation uaz Hypofibrinolysis'® aaanaadnu
msfnifwuhlsammudanudniusiums
annzvasa@oaagaaulufihofasnssszuy
Uszamuazanodod NN AYNIana
Tumsanniinuhlsannudulafingaian
duiusnumananzvasaidenagaduod iy
MAYNERA (p = 0.031) UNIANYIVOY Zhang
uazaniz'” wuhlsanudulafingailuiliiodes
YOININANIZHABATOAAIYAGY 1AIAINAY
Tafingalianuduiusiuanuialndvesszuums
uadveuion MafiaaNuAalnAves Endothe-

lial upziiaMIdnIEUvVIVaDAEen FaTlumimg
veamaAnauidoagaduuan Nilinsfinures
Anders, Gorm taz Eva'® wud1 Diastolic blood
pressure M¥10N31 100 Jadwasdsen
fuiusFumatiannzraeaidenmgadunalume
Nz NN AYNIana

dvsumsileanumaiianiizviasn@anal
qﬂéfu American College of Chest Physicians
(Accp) 1 2012 wusihIWldginsaitloanu
(Mechanical prophylaxis) 1#un Intermittent
pneumatic compression tfatloafumsfan1iz
vaoadeamgaduludihefidiiumsridaaue
uazuuzihldl¥eriloanu (Pharmacologic prophy-
laxis) 38NV 1%'qﬂﬂmi‘ﬂaqﬁ’u (Mechanical
prophylaxis) °lué’ﬂwﬁﬁﬁumim&f@ﬁummﬁ
dihennuisaga wu lsauszBe dofinznsuds
dveadondn@ifivane uasianuidsdensiia
ANzAADDN1IBY

iilnannnnzrasaidondgamuiung
unsndeudiinnuddaludiefasnssuszuy
Uszamuazanes Tasimmzadnialugiheiiioson
awea fihemevds fiheiinlsalsssrdniu
vz wdulafings duiedeainanih
se¥aludaonguil wazeraldeinsaltieafiu
(Mechanical prophylaxis) vise l¥e1ileariu (Phar-
macologic prophylaxis) Lﬁaﬂaqﬁ’uﬂmﬁﬂmaz
viaoaideamagaduludihefidhiumsidaaue
Taginsanauilaiodeanazanummnzanludihe
ufinzINy

naanssnilszma
FeveveunsznuLSINIAaAITNEIL
neKigfagnIsuszuulszannuazaned wey ARG
wlszn uaznasiggiud Aiyades Amivmu
TimsannilidiSagdriauiagiszad



20 Journal of Sakon Nakhon Hospital Volume Volume 23 No. 2 May - August 2020

19Nd1591994

1.

10

11.

12.

13.

14.

Freitas GR, Nagayama M. Deep Venous Thrombosis after Intracerebral Hemorrhage,
Gender and Ethnicity: A Challenge for Therapeutic Approaches. Cerebrovasc Dis
2009;27:320-1.

. Turpie AG, Chin BS, Lip GY. Venous thromboembolism: pathophysiology, clinical

features, and prevention. BMJ 2002;325:887-90.

. Kumar DR, Hanlin ER, Glurich I, Mazza JJ, Yale SH. Virchow’s contribution to the

understanding of thrombosis and cellular biology. Clin Me Res 2010;8:168-72.

. Khalil J, Bensaid B, Elkacemi H, Afif M, Bensaid Y, Kebdani T, et al. Venous thromboem-

bolism in cancer patients: an underestimated major health problem. World J Surg
Oncol 2015;13:204.

. Senders JT, Goldhaber NH, Cote DJ, Muskens IS, Dawood HY, Devos FY, et al. Venous

thromboembolism and intracranial hemorrhage after craniotomy for primary malignant
brain tumors: a National Surgical Quality Improvement Program analysis. J Neurooncol
2018;136:135-45.

. Cote DJ, Smith TR. Venous thromboembolism in brain tumor patients. J Clin Neurosci

2016;25:13-18.

. Stein PD, Beemath A, Meyers FA, Skaf E, Sanchez J, Olson RE. Incidence of venous

thromboembolism in patients hospitalized with cancer. Am J Med 2006;119:60-8.

. Andre C, Freitas GR, Fukujima MM. Prevention of deep venous thrombosis and pulmo-

nary embolism following stroke: a systematic review of published articles. Eur J Neurol
2007;14:21-32.

. Tonarelli SB, Hart RG. Prevention and treatment of venous thromboembolism in patients

with acute intracerebral hemorrhage. Semin Cerebrovasc Dis Stroke 2005;5:189-93.

. Gregory PC, Kuhlemeier KV. Prevalence of venous thromboembolism in acute hemor-

rhagic and thromboembolic stroke. Am J Phys Med Rehabil 2003;82:364-9.

Kawase K, Okazaki S, Toyoda K, Toratani N, Yoshimura S, Kawano H, et al. Sex
difference in the prevalence of deep-vein thrombosis in Japanese patients with acute
intracerebral hemorrhage. Cerebrovasc Dis 2009;27:313-9.

Taniguchi s, Fukuda I, Daitoku K, Minakawa M, Odagiri S, Suzuki Y, et al. Prevalence
of venous thromboembolism in neurosurgical patients. Heart Vessels 2009;24:425-8.
Kimmell KT, Walter KA. Risk factors for venous thromboembolism in patients under-
going craniotomy for neoplastic disease. J Neurooncol 2014;120:567-73.

Chan AT, Atiemo A, Diran LK, et al. Venous Thromboembolism Occurs Frequently in
Patients Undergoing Brain Tumor Surgery Despite Prophylaxis. J Thromb Thromboly-
sis 1999;8:139-42.



nsans Isowenunaanauns UR 23 auun 2 wnumAu — domeau 2563 21

15.

16.

17.

18.

19.

Bistervels IM, Scheres L.JJ, Hamulyak EN, Middeldorp S. Sex matters: Practice 5P's
when treating young women with venous thromboembolism. J Thromb Haemost
2019;17(9):1417-29.

Lemkes BA, Hermanides J, DeVries JH, Holleman F, Meijers JCM, Hoekstra JBL.
Hyperglycemia: a prothrombotic factor. J Thromb Haemost 2010;8:663-9.

Zhang Y, Yang Y, Chen W, et al. Hypertension associated with venous thromboembo-
lism in patients with newly diagnosed lung cancer. Sci Rep 2016;6:19603.

Anders GH, Gorm J, Eva P. Risk Factors for Venous Thromboembolism. 2010;121:1896—
903.

Gould MK, Garcia DA, Wren SM, et al. Prevention of VTE in nonorthopedic surgical
patients: antithrombotic therapy and prevention of thrombosis, 9th ed: American

College of Chest Physicians evidence-based clinical practice guidelines 2012;141.



