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Evaluation and Comparison of Blood Loss during Different Ortognathic Surgeries
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Introduction: Accurate estimation of the amount of blood loss for predicting the need for transfusion during bimaxillary
orthognathic surgery is important for maxillofacial surgeons and anesthesiologists. The aim of this study was to determine
the amount of blood loss during various types of orthognathic surgery.

Materials & Methods: A total of 92 patients were selected and were separated into two groups of monomaxillary &
bimaxillary. All the surgeries were performed in Ghaem Hospital of Mashhad University of Medical Sciences under
anesthesia with deliberate hypotension. Blood pressure during surgery was maintained under 100 mm/hg. Surgical blood
losses was measured by the amount of blood in the surgical suction unit and counting the number of gauze pads saturated
with blood by the anesthesiologiste and at the end of surgery was recorded. In the end, the amount of blood loss was
determined separately according to the type of surgery & was statistically analyzed.

Results: The study sample consisted of 92 subjects with a mean age of 23.6+3.64 years and all of the subjects completed the
study. The average surgical blood loss was 351.63 ml. Mann-Whitney Test showed that the amount of blood loss in class Il
was significientlya higher than class Il (monomaxillary P=0.040 and bimaxillary P=0.008). Blood loss in monoaxillary
surgery was significiently less than bimaxillary surgery (P<0.001).

Conclusion: According to the present study, the amount of bleeding among different types of orthognathic surgeries is
different depending on type & number of surgery and these factors are important in estimating the amount of blood loss and
peredicting the necessary actions in order to replace the lost blood volume.
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# Corresponding Author: Eshghpourm@mums.ac.ir

J Mash Dent Sch 2016; 40(2): 159-66 .

oS>

Sl St GBody9l8 b st B, F AL P e Cha (9> SEUS ] S s e (st ST (lime 3453 (eSS oo
g SS9 )l b &l Al glgil oo (395 BWT im0 cpnd andllas (pl Bud 3,15 Cuvod! gt anasin g Tl

U oigkent Co3 g Meuiino () 0918 yliawslows 53 B ol pa ciud andllne 5,1y g3 o SE S 29,5 95 45 jlows AY dluni s Gig y g Mgo
S5 23NN L Jos (> (S5 595 Oljee o B Jhodee Voo g 3o s 3 (Al (e 9 JLiS el W (g )LaS oS
Pl 89 SSE L s ol bl 3 Sl Jos ol 3 9 Copdy Oype ik o by LI ()l 9 S
B 418 o) 31 3590 (gm0 09031 b s 0313 9 pasudie

CM-YAVFF N il (900 § S S (532 09,5 (S juiliid 005l cebo )y cigeiino 1 LS ¢ Jgduumo o #
E-mail: Eshghpourm@mums.ac.ir



(J‘)\g&.& k) gb—,:a J.vl;--\:u)

e 055 0315 Caws 510 pn aslia 5 oy <‘1‘>

POV LIS 9 YT im0 cile 2015 c0 JuSouid 1, anllhan 390 dnols JUo YY/TEY/TE ww o5ailio b ylow AY alss slaaidly
Soldsire yob a1 (M5 )3 )3 S8 93 ;5 o 9 SESG )3 o2 (S35 Olwe &5 31> (LS (g o (g0l el Cawd &1 ) o
390 S8 93 51 oS (5,13 e ok SE ST S A ia )3 S50 Oliwe (P=ele Lo gP=ele A ol i 5 @) 392 T WS 51 ey

(P<el++) 33 0 s1)

Gglite Jos 3lasi g (2 g9 & s ST, sl el Gl 3 SRPP Oliw ol adlas @ drgi b 35S A
ol oo a8y Cawd 5l oo (M350l S aoj¥ ObluBl S (vt 9 comtd 9 95 BWIT (yl3a0 cmeSd 40 eSB! il 0
o gl (W (5 LS o5 (SISl (B> (5 g HslS Slals

O Wl L G5l ol dsb s slew S
Cowd 5105 e bl (ol LS e e
2 S Rl 1, 0l G el Giyp b 4,
Ozl 31 IS8 ey sl BI5 p Dspe ol S
Sl s 05 W Ol Ko e
2SS Gagb 4 Bl Dplie [l SGLS s
Yoo 51 Olgme ol “bl,&u s Rummasak 4xlas
andllae 55 fpioman A5 sl il (o WEY B ) s
e 8000 B i 3l Ol5ee ol V0l Ken 5 Panula
ol Cws 4
D5 NI Vi 385 i i s e b
o arp Al e Sl SSE S, e
b dolie sl (1 Jo iy (SoUT AL 5G5S e
ST a s Wb RIE g Sl Ol s
0¥ solss Gln oY (T e sk paaie
4 Samd (o S U 5 Sle 255 rzmen a3 )
g oS bl 51 Vs gs e 8T 05 sy dlea
O O s aegio b LSS0 55 Sldlae & 486 dusy o
o SIS sl e flsl e 05
G ol 53 1 ol 025 plovll dls el 55
& s t[,.d g O9F O3y Caws ) Ol
sla B AYAY Sl il 51 a5 Shhlay s K 5,

YO Y ojlend [ £ 093 VTR0 Jluw [ suuiie (S 39105 231> alzo

EVRY-T

Sy Cows 5l 4 (pmy O 5 AW (K5 (..Ls 33
g e S O O g JS ) flm b g oy Y
&S A 2l g by ey bS5 o)
JE 1 G5 S5 e o e O W o
o ln 8 5 KI5, gty Vissha
Lol Lo Cuge sledlgal gla s
05 SN (Lipd o plnil (S50 - SlNs SYNS
GuF w58 BB S b 4 Wl sl E
Sed gy SR ) el S5 slaesyl B
S rmed g Do g S el ay (B9
asl e Shuses Cgr Al 4ol 4 e
S B e AL BT I
L R B L I DI S
@b e SEUE 5l Gl cnl pl RN
Jolss s Glwslen slalr 055 SWl s
SIS xS Hlr Sde b g
0 SN Ol 2l Solee 5 Shwser (s
LIS 56 e

B a0 Ol Kige mwy 05 SN
Olpor 4y s 5l g cnl 5145 (55b 4 250
) O GO plxilm SBL 05 Ol 3K
o S o e BB b oo Shes aB Ll




m>

Y oosled / Frooy53/ 10 Jlo / A S 5005s 0dS il ales

I adlaeys oS8 huls o Ghlew )3 b~
Ay Sy SOk pla by Al
Cod Ol Bl S b s et p o SKes
A el LWl (5L oS g eSS

g edd J RS 05 L Al b S S
Sloeslial b b awasis &5 Syse ol 4
s Yo-o ng/kg/min JB e slay,ls
SR 5 5K 5 skate & Sty +/+) pglkg/min
o 33 ey (S A g 0 5L B g (oS g 5o
Lis g o o Vo G0 esgdoes s I, ol
04/0+ N20 45 05ST O gDy Co Olsles 5 55
2 sl dm s (ol e D5 LS ARSI
bops @b by ol a3 Bi> el Ve
GF 3 Mg V0 led a5 el
plsl 4l 3 Ve e & ol ol jen 4 38 5
S b sl g Sl i e S
g 5 A el el Wby Jbele
Slagn 5 oo e O ealinal b J s (glad sl
g 5 B Do) A el 4l e g e g2
(K5 oS

Vot Gib 4 Ole cal 53 O SN Ol
W8 Sl sl plul 55 5ss Ol olel
b siles piSle 3 spiss Ol 5 O 4 wibl
g txgl Wl sl 1 £ oAl 55 S,
P Slp ks Sl O o Ol 5 055 4 il
Bk Bl S 4 ke (Hla Jes
o ol O e V0 sl O 4 i it
odd b ke Vs O 4 wisl s slaw
3 S e parr akd 3l O e Ol b ol
obqurquALSeMTwsqvqu|45l>.bT

SSUE 551 (ol o dgte @3 Ol sl 55 VFAE
LS aglin g gy K g 455 I3

Lovgy g oge

s Jge b 5l ealial b 5 aplie Oladlas 4 4 5 L
Lo y3 0 Dlabl b (le 53 amlie (51 45505 02>
b aS s amlons Hlaw VYV 05 8 8 3 Aoy At Ol
adlan 3515 e 00 Lo sarms 3y sn 05,5 0 4 4z g
00 (ladi god 35, Ol 5w Oliedl g Lol s
S o slem ¥4 Lud adlas s,ly les
SSUE 5, ol il Hlew Y LLAS g s
038 Sops Al ps 3 e (YA 505 08)
Solew opl olod ks andllae 5,05 s 5 B
bl plad s 435 513 ds gl Oy o
prom JKer A S b oSagm g @B Olsles 53
J= Ohle adS' (gl Gamee S plandl o3 g e
Eob i e b Jold shedigy
Sl g Spae il (S5 4Ll (2l
el JooSS 2901

T aalsl 53 OF awlowe oo &S 05 NI lde
dd Al oy 3,y (hwe by 55 ssd s el
S5 4 sl SLMBI Dsy wlo e i a3 S
e pae Jald addllae 4 35,5 daul b A3 esls b
2 PP S Span pde wkias snis Sl
il Ole 53 Sl 0Ly pladl 5 slass!
5l Il gl Ohlen sp SSLS s
U S T Y TIPS I LR 3]
Jgeme d= 3l i Odd Vb 4 oen & JSSis )
e SWS s b g s3le b Iy (el ol
e 095 SBWI Ol 5o Oy Jlel Sde 4 o1 >
WS ad Bl adlas 1 Wl ey 4 ol 2



(0,8 5 Sbr o il )

e 055 0315 Caws 510 pn aslia 5 oy <‘ ~L"‘>

23 SR Sl &S 538 o edalie V g 3
wals cpiomen Conl NI WS 51 2l ST S
ol 11 S 51 2t 1 oS s &l 5 SaST
D3 5 eslimal b baesls w3 Oag Jboj cplaly
Losls m558 h3 S pasuie 5 dd (o) Shgm gl
s 093l oplply Wi Jj ASl glaey S s
Sl lils 038 55 53 GRS Ol &S sl 0L
(P=4/508) A3l s ,ls sme

wals (Kl a5 355 o odalin ¥ Jsd> o
53 Al sl B 5 s dbe 5 SaS)y
Gargbog 8K Al bbbl e S
sls OLE g e 0ol baesls w3 B3 g dlis pus
sob S g s BB s g Ul oS
sp SO Aol SIS e gl e
(P<+/v0)

Sl (> A e o edgdoue edias piiud
e b gl ol 5038 @S OF 51 5 1) ok b e
Al el 05 ST

b osnis Ol plely Ohley 4l OLL o
Mﬁjls(&é,ag&és&)‘}wstm&;ﬁs
i 9 oy (1S 5 11 WdS) SO sla 1 >
oy 38 IF bl s 3,50 5 atia
5051 s Wt 5 5. lons Sl 5 il Lausl
(@=0/00) A plonil g2 - o

basl

G A A S 3g 8 80 Ol jlay slaas addlas opl s
L ol 51 ol e (S el s
e ole boae YA 5 03 08 Jels u Ay
o sl s oS Kuds adlas syly Jle YF/ANERAE
5o g8 5 SO i e SRS Ol Amlie

Bad paFy S g IS Ose 4 JHSU

Sl K g5 53 2 bl 0031 4o 5 (355 Al 5 o e (o eSSl Bl Kile 1) J gl

Osyl am Oge3l 0,k $le O s oS Slons 3 ol oSile sl SISl NS
ks

ALCVECRE RVAR We/en Vag/e FVA/XY Vo I s
P=+/804 =0 /vEN

YY /e YO/ Qa/en YA4/04 YEV/VA \A4 I s

g3 5 K o lols slaes S 3 Ul Dgesl a5 s 50 Sle s op i oo S e Bl il (ke 1Y J g

Dge3l aom o _
005! o)Ll “le A R FeS S S 2l oSNk sl >l s
RO
100/+ » Foo/es ae/es 0V A V104 s ¥A S5 K
P<'/"\ Z:'/'/\
£40/++ VO /rs YA/ 1Y4/4+ EAY/AA of RPN




\ -w>

Y oosled / Frooy53/ 10 Jlo / A S 5005s 0dS il ales

9 Ale (pKbe dIl WS s RIS RS
HE oIS 5 iy SO 95 53 g ps S&S|, auls
SIS 55 baesls w58 o Jbjaars by o
Ol dIl S 3 bosls w55 oy Jbj pis
35 P03 Spis Olpe &5 3l 0L sy e 9 S
3 S g3 5l e ol sk SO 5 S
AP<v/eN g5 4 6l )
g SRFS Vg SAS| oy N ol
s o DL ) Al sla b 5SS s i
2SS b owax 5 IS b a4 e
S b S Al e gl

g8 (6yls pan

Sl 00 pp 5 258 e edalin ¥ Jpdr s
A5 A Wl 5 Rl S g3 5s g 5 SO
25 SAS1y aals bl s 1 WS 51zt 11 WS
JUs pde & x5 boag 1l W3S 51 2 111 WSS
Olie oS ols OLE gy oo 0030 claosls w8 Do
PN S g5 s e s S 0 er sSS
S5 a) s L S 51 2l ol sme Lk w0
(P=2/vte gP=2 /00N plp

23 b SRS Oy oS 315 DL Js (5 0 o)
P S Al e s S A
(P=/AFY 3P0 /YN pl oy o 5 ) 348 ls ime

@bl Oga3l a5 S8 ol g8 S w11 5 1T Gla SIS 5131 55 wils (o 2y (0 58 5lnn Bl il (Kl 1 ¥ J gk

Dl wms Dge3l oyl Sl O pFeS Ll Dl ke sl Sl S ol g
SRR
Y40/+ AAYAN \NAVEE ARTAR YaA/VO A I s
P=1/v0A Z=Y/¢+ S5 S
\Yo/ ARKVAR S XA 04/YA oy ¥ I s
OAs/v e VAR AV £V/EN 0T A/0Y v I s
P=y/v¢ Z=Y/+0 3 g
£0+/ e Yo/ YA /0 VYAV £V /Y 2% I s




(0,8 5 Sbr o il )

e 055 0315 S 51Ol pn sl g ooy <‘ -Li>

800.00

00.00

L. 400,00
SrRP¥

200,00

vy

SeX
M female

7

T
class Il

T
class

JUISal St

Kl Gl IS 5 Sy 2 55 i e S Sl e lased 1Yl gad

A 5K Coenl b yatls Ol adl syls e
a ) faw amd pl g 35 adlae 5,y 1, b ey
Ol il 055 Jdo & 0o 55 a5 5,50 cws
A 0 065 5 AR s
e 4 Sne> (‘)ol,&@ 9 Samman asdlas s
4 5L bl el s o8 INl
4S ols 0L andllae opl 3 g > e 095 iRl
O Wl 4 W oLl 4 S S gl o
plowil OF LU 3 5% sl alr T K asl s

adllas cpl (i Ol p i B0 K5 s

ey

SIS 5, sl sl OWin e S S
© sl o e 055 NI

2 ERAF Ui 55 oA SBua b addlae ol
Wlg b plowl SIS 5l sla ol il ¢l
Sy b SEE g, gl Al ae S Olse 4
Ol adlae cnl s hled (Jome 1) 3555 Vb
S A D (S8 g s srSS
b S g g WS LI Jes s
boams opl o S SO g gla sl 51 ool s
5 Mol Kea 5 Moenning Lz Ks olalas s




\‘lo>

Y oosled / Frooy53/ 10 Jlo / A S 5005s 0dS il ales

S Ve ol g5 AU eon Sl ol
4 Cod I NS 5131 s ol sl OGS &S 5
J‘&b‘t&}:)b?}&&):?lll uﬂ%
s it

Oaised s @ 5B Gl Gl dsde sledy
Slmsg b sl s ded e b gladlas
3 Ol i (o ladiged g S5 U151 RY
ALy S5 pole oy CySslr 5 u sl san
.b}i': rbu‘ d? oS daxw 9 ,L:.% slals 6U3J‘b

S 4

S5l sl glsil Obe 53 sps Olpe
&35§&&)M:|Mjf|ﬁtjqw
Q‘}:ﬁ ‘ﬁ.o;u‘ BE) LA)":SU "ﬁ‘ g.-\...f":l.k;a C)_}UJA (Q:ﬁ
g aayY Ol gy e g el g 05 SN
05 e 055 st 4 G Vs SO SO
SN ol g g L I NS U S Gl
A 08 Rl 4 Sk ksl 55 SRS
D¢ J.A‘J&

19308 g s

FRCNGA PR 4 o IR ) ONC R U | Py PR R VP S
3‘ 4\.1?.4_’.'\.1-\4 GO IR C‘ﬁm' RV ‘émﬁ}é‘.&;é
ny ‘_,S.ﬁv}é‘.)d.: NUEH N BRI pro Sl Sl
sl b 6)&.«.& QL@J ‘Cjb 0"-‘ f‘?'r.;‘ ‘}"}d BL
23 f o Sy g

5 “VRassi 5 ©Modig olaUas

9 “Rummassk  <lallas 23 e ﬁb ey

o .. R ()
O) o GFn 8 o 5 25 00 plandl 557 Chen

I ) e (i 355 (s A Ol SRIAN S
03,5 Olge aadlas ;5 Ol o 4 Cod UL jidiew slas 1
33

Al gy boandllas j3 595U S Olge 4 g e
S 3l SR Ui p A A et &S
“chio 5 “VRossi “Rummasak cllas alin Eom
b (o

“OAl-Sebaei

Lo >l S0 sladlas s
b1 Sosdl ol o S Ol p Ol
s Samman adlas alie Al jafin g 35 )y
SRs o K Olge 4 gl Ly VoK
S, s 1 0 Rl Jle
a3 e el 5l

2 S sl ol Y900, 5 Eftekharian aslas
Gy s S bzt A3l 5 Vb (ol 0L
ONE 5 el e SIS 45 ABL e ale 04
Olge a1y ol 850 SO slaw &5 K Sl
Sl L ol by Olil sl e 13 Hlas
Ol 53 Ygems Sl 4 arg b oadl LS
0Ly sSU wsda gl B S b bl
2 4B 5 s DS Kl 5 e

Jio 2l g6 2 5l G b e

}|J>‘.EL>J)|4.>’-J}L?S wlh.au.ﬂ 9 e w




(O, 5 S o plrd) e O 0313 Lo 31 0 jon g lin 5 gy <\'L'L>

=

10.

11.

12.

13.

14.

15.

F W

Mannucci PM, Levi M. Prevention and treatment of major blood loss. N Engl J Med 2007; 356(22): 2301-11.
Pifieiro-Aguilar A, Somoza-Martin M, Gandara-Rey JM, Garcia-Garcia A. Blood loss in orthognathic surgery:
A systematic review. J Oral Maxillofac Surg 2011; 69(3): 885-92.

Patton K, Funk DL, McErlean M, Bartfield JM. Accuracy of estimation of external lood loss by EMS
personnel. J Trauma 2001; 50(5): 914-6.

Turnbull AC, Tindall VR, Robson G, Dawson IM, Cloake EP, Ashley JS. Report on confidential enquiries into
maternal deaths in england and wales 1979-1981. Rep Health Soc Subj (Lond) 1986; 29:1-147.

Rummasak D, Apipan B, Kaewpradup P. Factors that determine intraoperative blood loss in bimaxillary
osteotomies and the need for preoperative blood preparation. J Oral Maxillofac Surg 2011; 69(11): 456- 60.
Panula K, Finne K, Oikarinen K. Incidence of complications and problems related to orthognathic surgery. J
Oral Maxillofac Surg 2001; 59(10): 1128-36.

Yu CNF, Chow TK, Kwan AS, Wong SL, Fung SC. Intra-operative blood loss and operating time in
orthognathic surgery using induced hypotensive general anaesthesia. Hong Kong Med J 2000; 6(3): 307-11.
Moenning JE, Bussard DA, Lapp TH, Garrison BT. Average blood loss and the risk of requiring perioperative
blood transfusion in 506 orthognathic surgical procedures. J Oral Maxillofac Surg 1995; 53(8): 880-3.

Samman N, Cheung LK, Tong A, Tideman H. Blood loss and transfusion requirements in orthognathic surgery.
J Oral Maxillofac Surg 1996, 54(1): 21-4.

Modig M, Rosén A, Heimdahl A. Template bleeding time for preoperative screening in patients having
orthognathic surgery. Br J Oral Maxillofac Surg 2008, 46(8): 645-8.

Rossi A, Falzetti G, Donati A. Desflurane versus sevoflurane to reduce blood loss in maxillofacial surgery. J
Oral Maxillofac Surgery 2010; 68(5): 1007-12.

Chen CM, Lai SS, Hsu KJ. Assessment of the related factors of blood loss and blood ingredients among patients
under hypotensive anesthesia in orthognathic surgery. J Craniofac Surg 2011, 22(5): 1594-7.

Choi BK, Yang EJ, Oh KS. Assessment of blood loss and need for transfusion during bimaxillary surgery with
or without maxillary setback. J Oral Maxillofac Surg 2013; 71(2): 358-65.

Al-Sebaei M. Predictors of intra-operative blood loss and blood transfusion in orthognathic surgery: A
retrospective cohort study in 92 patients. Patient Saf Surg 2014; 41(8): 75-9.

Eftekharian H, Aliabadi E, Fakhraei ME, Dadaein Sh. The amount of blood loss during maxillofacial
orthognathic surgery. J Isfahan Dent Sch 2015; 11(1): 67-75.



http://www.sciencedirect.com/science/article/pii/S0278239196902955
http://www.sciencedirect.com/science/article/pii/S0278239196902955
http://www.sciencedirect.com/science/article/pii/S0278239196902955
http://www.ncbi.nlm.nih.gov/pubmed?term=Modig%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18524438
http://www.ncbi.nlm.nih.gov/pubmed?term=Ros%C3%A9n%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18524438
http://www.ncbi.nlm.nih.gov/pubmed?term=Rossi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20156668
http://www.ncbi.nlm.nih.gov/pubmed?term=Falzetti%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20156668
http://www.ncbi.nlm.nih.gov/pubmed?term=Donati%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20156668
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=21959394
http://www.ncbi.nlm.nih.gov/pubmed?term=Lai%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=21959394
http://www.ncbi.nlm.nih.gov/pubmed?term=Choi%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=22705218
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=22705218

