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Abstract. The purpose of this prospective, randomized, double blind study was to
assess the effect of tranexamic acid on blood loss, quality of surgical field and
duration of surgery in adolescent orthognathic surgery patients. 50 consecutive
patients, scheduled for orthognathic surgery were included. The study group
(n=25) received tranexamic acid 10 mg/kg as a bolus preoperatively followed by
1 mg/kg as a maintenance dose intra operatively; the control group (n = 25)
received placebo (normal saline). All patients received moderate hypotensive
anaesthesia with nitroglycerin and had surgery according to a standard protocol.
Intra operative blood loss, duration of surgery, quality of surgical field, blood
transfusion and complications, if any, were recorded. The mean total blood loss was
166.1 + 65.49 ml in the study group and 256.4 + 77.80 ml in the control group. The
results showed statistically significant reduction in blood loss (p < 0.001) and
improved quality of surgical field (p < 0.001) in the study group. There was no
significant difference in duration of surgery and transfusion requirements between
the two groups. In conclusion, preoperative and intra operative administration of the
antifibrinolytic agent, tranexamic acid, is effective in controlling blood loss and
improving the quality of the surgical field.
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Blood is a finite resource with a limited
shelf life and is associated with consider-
able processing costs. Utilization of this
resource needs critical review to reduce
the risks of transmission of various blood
borne diseases, infections and transfusion
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related complications. Conservation of
blood is now recognized as a priority in -
all forms of surgery.

Yu et al. reported that 72.4% of orthog-
nathic patients require double jaw sur-
geries and that blood loss during simple

Le Fort T osteotomies is about half that
of multiple segmentalized osteotomies."
27-30% of patients undergoing bimaxil-
lary osteotomy 2proccf:dun:s require a
blood transfusion.?? Various preoperative
and intra operative measures have been

@© 2012 International Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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developed to conserve blood, including
acute  normovolemic hemodilution,

induced hypotension, positioning the sur-
gical field above the level of the heart, cell
saving, and preoperative autologous blood
donation.* These techniques require spe-
cial knowledge, training and skill in the
procedure and intensive monitoring of the
patients. The cost of autologous blood
donation and cell salvage is high.

The pharmacological approach to redu-
cing bleeding and transfusion has recently
emerged as an additional complementary
approach to conserve blood. Kovesi and
Royston® reviewed the clinical efficacy of
various pharmacological agents and
reported that the antifibrinolytic agents,
aprotinin and tranexamic acid, were effec-
tive in reducing red blood cell transfusion.
The lysine analogue inhibitor tranexamic
acid is particularly effective in reducing
perioperative blood loss in various types
of surgery, such as cardiac, knee replace-
ment, caesarian, tonsillectomy and pro-
static, with no adverse effects.® Studies
on the use of tranexamic acid during
orthognathic surgery are limited.”® In this
prospective, randomized, double blind
study, the effect of tranexamic acid on
blood loss, quality of surgical field and
duration of surgery was evaluated and
compared to the effect of nitroglycerin
induced moderate hypotension alone.

Materials and methods

This study was approved by the Ragas
dental college and hospital institutional
ethical committee and informed consent
was obtained from all the patients. All
ASA 1 patients aged 17-30 years sched-
uled for orthognathic surgery were
included in the consecutively. Sub-
Jects included had congenital or acquired
skeletal  deformities corrected  using
conventional orthognathic operations.
Patients who had bone diseases, cleft lip
and palate, craniofacial syndromes,
patients requiring palatal €xpansion sur-
gery, distraction osteogenesis, simulta-
neous rhinoplasty, TMJ surgery, bone
graft or implant placement and endosco-
pically assisted surgeries were excluded
from the study.

Patients were randomized by compu-
terized random allotment to receive
study drug (tranexamic acid) or placebo
(0.9% normal saline). The tranexamic
acid drug or placebo was titrated and
preloaded in a syringe, preoperatively.
They were then blinded and kept in
an envelope. After randomization the
specific envelope was transferred to
the theatre nurse for administration

Table 1. Fromme’s ordinal scale®?* for assessing quality of surgical field.

Massive bleeding, cannot carry out dissection

Severe bleeding; significantly compromises dissection
Moderate bleeding; slightly compromises dissection
Mild bleeding, a nuisance but does not compromise dissection

Minimal bleeding; not a surgical nuisance
No bleeding, virtually bloodless field
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according to the prescribed schedule.
None of the members of the surgical
team, nursing staff or the anaesthesiol-
ogist were aware of the allocation.

After routine history taking and clinical
€Xxamination, a blood sample was taken for
haemoglobin and hematocrit, coagulation
screen, liver function tests, renal function
test, random blood glucose, grouping and
cross matching. Fitness for general anaes-
thesia was obtained prior to surgery and
one unit of blood was reserved. Three
measurements of blood pressure were
taken at different time points after admis-
sion and the average of these values was
used to determine the baseline preopera-
tive blood pressure.

Pre medication comprised pentazocine
30 mg, promethazine 25 mg and glycopyr-
rolate 0.2 mg. They were given as intra-
injections 30 min before
surgery. Anaesthesia was induced by
intravenous thiopentone  sodium and
succinyl choline. Nasoendotracheal inty-
bation was done. Anaesthesia was main-
tained with N,0 and 0, (60:40 ratio) and
0.5% halothane and incremental doses of
the muscle relaxants vecuronium bromide,
midazolam and fentanyl. Patients were
given moderate hypotensive anaesthesia
with intravenous nitroglycerin (3-10 ng/
kg/min) titrated to maintain a mean arter-
ial pressure (MAP) of 70-75 mmHg until
the osteotomy fragments were fixed, The
tranexamic acid or placebo was adminis-
tered intravenously as an initial bolus
dosage of 10 mg/kg before the skin inci-
sion was made over a period of 20 min,
followed by 1 mg/kg intra operatively for
every 1h until the end of the surgery.
Ampicillin ] 8, metronidazole 500 mg,
dexamethasone 8 mg were given intrave-
nously intra operatively.

Intra operative monitoring consisted of
pulse oximetry, electrocardiography and
systolic, diastolic and MAP using nonin-
vasive blood pressure monitoring. Blood
pressure was measured every 5 min dur-
ing surgery. Preoperative body weight,
haemoglobin concentration, hematocrit,
intra  operative blood loss, quality
of surgical field, duration of surgery,
amount of blood or blood products trans-
fused, and complications, if any, were
recorded. Haemoglobin concentration

and hematocrit were
48 h postoperatively.

The surgeon, who was unaware to
which group the patient had been allo-
cated, rated the surgical field every
15 min using the ordinal scale developed
by Fromme et al,%'? (Table 1). The numer-
ical values reported throughout the sur-
gery were averaged and recorded.

measured again

Study variables

The primary predictor variables that
would affect the outcome of the study
were intra operative patient positioning,
anaesthetic techniques, vasoconstrictor
use and fixation of osteotomy segments,
All the patients were positioned 15° head
up and received hypotensive anaesthesia,
defined as the anaesthetic technique in
which systolic blood pressure was kept
under 100 mmHg and MAP below 20~
30% of the baseline valye for more than
50% of surgery. In all patients, about 5 m]
of 2% lignocaine with 1:80,000 adrenalin
was infiltrated at the surgical site prior to
making the incision, Electrocautery was
used in all patients to make the incision.
All surgical procedures were performed
using standard osteotomy techniques by
the same experienced surgical team. All
patients received semj rigid internal fixa-
tion using miniplates and screws. Surgical
procedures were categorized as maxillary,
mandibular or bimaxillary. Maxillary pro-
cedures included: anterior maxillary
osteotomy (Cupar’s technique); Le Fort
I osteotomy (Bell’s technique); and Le
Fort I osteotomy with anterior maxillary
osteotomy (2 segments). Mandibular pro-
cedures included: bilatera] sagittal split
osteotomy (Epker modification); anterior
subapical osteotomy (Hofer); and genio-
plasty.

The duration of anaesthesia was calcy-
lated from induction to extubation and the
duration of Surgery from incision to the
last suture. At the end of fixation, nitro-
glycerin was slowly reduced, to bring the
MAP to normal levels, Haemostasis was
checked. Estimated blood loss was calcu-
lated by volumetric (difference between
volume of fluid in the suction bottle and
volume of saline used for irrigation) and
gravimetric methods (difference in weight



between blood soaked gauze and dry
8auze). Blood loss up to allowable blood
loss was replaced with crystalloid solu-
tions (1:3 ratio). When blood loss was
more than the allowable blood loss, it
was replaced with blood, but the need to
transfuse  blood perioperatively  was
decided by the anaesthesiologist.

Estimated blood volume was calculated
as 70 ml/kg for adult patients. Allowable
blood loss was calculated using the fol-
lowing formula'":

Efficacy of tranexamic acid on blood loss in orthognathic surgery

differences between the two groups. The
preoperative and intra operative data are
summarized in Table 2.

The estimated blood loss was signifi-
cantly less in study  group
(166.1 £ 65.49 ml) than the control group
(256.4 £ 77.80 mi). Surgical field rating
Scores were less in the study group
(133 £0.33) than the control group
(2.38 £ 0.53). Statistically
reduction in blood loss and
quality of surgical field were

improved
observed

Estimated blood volume x (Preoperative Hb

—Lowest acceptable Hb)

Allowable blood loss =

Average of preoperative and lowest acceptable Hb

where Hb is haemoglobin.

Data analysis

The sample size to test the difference
between two means is (per group) calcu-
lated based on the following formula with
power calculation of 80%,

Sample size n
= AZa+21_5)(52+582)
- (m; —my)

where Z, is Z value at @ level of signifi-
cance, Z,_g is power of the test, S? is
variance of the sample 1, 52 is variance
of the sample 2, m,; is mean of sample 1
and m, is mean of sample 2.

Statistical analysis was performed using
Statistical Packages for Social Sciences
(SPSS version 16.0) software for win-
dows. The differences in mean values of
MAP, estimated blood loss, quality of
surgical field and duration of surgery

between treatment and control groups -

were statistically analyzed using indepen-
dent ¢ tests. The difference between mean
values of allowable blood loss and esti-
mated blood loss was calculated using the
non-parametric Mann-Whitney U-test in
both groups. Differences were considered
statistically significant when P < 0.05.

Results

50 consecutive patients undergoing
orthognathic procedures who met the
inclusion criteria were included in the
study. It included 33 female patients and
17 male patients. The male to female ratio
was almost 1:2. The two groups were
similar with respect to gender, age,
weight, preoperative and intra operative

and there were no significant

in the study group during single jaw sur-
gery and bimaxillary surgery compared to
the control group. The difference in dura-
tion of surgery was not statistically sig-
nificant between the groups. In both
groups, the estimated blood loss was less
than the allowable blood loss. The differ-
ence between allowable blood loss and
estimated blood loss was not statistically
significant between the groups. None of
the patients in either group required blood
transfusion, nor did any patient develop
thromboembolic or any other drug related
complications.

Discussion

Pharmacologic therapies to decrease bleed-
ing and allogenic blood product transfusion
are important for medical and economic
reasons. A number of drugs including apro-
tinin, tranexamic acid, epsilon amino
caproic acid, desmopressin, prostacycline,
dipyridamole, recombinant factor VIIa and
erythropoietin have been investigated for
reducing intraoperative blood loss.® Stew-
art et al.'” have found that plasminogen
activators released from the oral and nasal
mucosa during craniofacial surgery cause
excessive local ﬁbn'nollysis and periopera-
tive bleeding. Pedersen reported that sali-
vary fibrinolytic activity was an important
cause of bleeding from the oral mucosa.
They also found that salivary fibrinolytic
acitivity had not returned to preoperative
normal levels 5 days after oral surgical
Pprocedures. In this study, the antifibrinoly-
tic agent tranexamic acid was used as a
haemostatic agent.

Tranexamic acid is a synthetic deriva-
tive of the amino acid, lysine, which exerts
its antifibrinolytic effect through the rever-
sible blockade of lysine binding sites on
plasminogen molecules. It competitively
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inhibits activation of Plasminogen thereby
reducing conversion of plasminogen to
plasmin, an enzyme that degrades fibrin
clot, fibrinogen and other plasma proteins
including procoagulant factors V, VIIL. It
is 5-10 times more potent than epsilon
amino caproic acid.®

In the present study, tranexamic acid
was administered intravenously as a
10 mg/kg initial bolys followed by
1 mg/kg/h intra operatively. Various drug
regimens have been used in other studies
ranging from 10 to 109 mg/kg 1417
Andersson et al.'® observed that tranexa-
mic acid at a therapeutic plasma concen-
tration of 10 ng/ml  reduced tissue
plasminogen activity by 80%. Horrow et
al."” and Fiechtner et al.?® observed that
tranexamic acid as a 10 mg/kg/h initial
bolus followed by 1 mg/kg/h intra opera-
tively resulted in adequate plasma concen-
tration (>10 wg/ml) to prevent fibrinolysis
with relatively stable drug levels through-
out the procedure, Larger doses do not
provide additional haemostatic benefit.

Despite the reduced intra operative
blood loss and improved surgical field in
the study group, there was no significant
reduction in operating time compared to
the control group. Precious et al.'® and
Dolman et al.?' also showed no reduction
in duration of surgery when hypotension
Wwas used. One would have assumed that if
the surgical field were improved, the
operation could be accomplished more
quickly. Dolman et al2' reasoned on
observing videotapes, that the dissection
was performed rapidly to get the bleeding
under control when it was brisk and when
the field was dry, dissection was per-
formed more slowly and duration of sur-
gery increased.

Although statistically insignificant, the
difference between allowable and esti-
mated blood loss was slightly higher in
the control group despite the increased
blood loss. It is attributed to the relatively
well built and higher preoperative haemo-
globin value in the control group which
increased the amount of allowable blood
loss in this group. Controlled hypotension,
haemostatic agents and other blood con-
servation methods are particularly impor-
tant in poorly built and anaemic patients
because they cannot tolerate heavy blood
loss, which will affect the postoperative
outcome of wound healing and infection.
The study group showed decreased intra
operative bleeding and a clear surgical
field, which aided the surgeon in the
proper trimming and precise positioning
of the osteotomy segments intra opera-
tively rather than having to struggle to
achieve haemostasis,
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Table 2. Preoperative and intra operative varial

bles in the two groups of patients,

Variable

Control group (Mean + SD)

Study group (Mean + SD) p-value
Age (Years) 243+37 232443 0.337
Sex:
Male 9 8 0.765
Female 16 17
Preoperative blood pressure (MAP) (mmHg) 984+25 97.3+3.1 0.174
Weight (Kg) . 53.8+ 106 49.9 + 12.1 0.231
Total no. of cases 25 25
Single jaw surgery 7 10 0.370
Double jaw surgery 18 15
Estimated blood loss (ml)
Total 256.4 + 77.80 166.1 + 65.49 <0.001
Single jaw surgery 200.0 + 41.55 131.9 + 58.81 0.019
Double jaw surgery 2783 + 78.224 1889 +61.14 0.001
Intra operative MAP (mmHg)
Total 73.6 + 2.31 729 +1.58 0.259
Single jaw surgery 727+ 138 72.6 +1.43 0.872
Double jaw surgery 73.9 +2.54 73.1+1.68 0.333
Duration of surgery (min)
Total 2228+ 72.18 232.8 + 86.10 0.658
Single jaw surgery 178.6 + 56.99 180.5 + 83.38 0.959
Double jaw surgery 240.0 + 71.36 267.7 + 70.58 0.274
Surgical field assessment
Total 2.38 +0.53 1.33+0.33 <0.001
Single jaw surgery 2.30 £ 0.61 1.19 + 0.21 0.002
Double jaw surgery 241 £ 0.51 1.43 + 0.37 <0.001
Difference between estimated and allowable blood loss (ml)
Total 843.0 + 565.63 699.7 + 380.87 0.300
Single jaw surgery 1186.1 + 585.79 782.5 + 324.90 0.087
Double jaw surgery 709.6 + 513.05 644.6 + 415.53 0.696

There has been speculation about an
increased risk of thrombosis in patients
receiving tranexamic acid. Intravenous
tranexamic acid has also been widely used
in cardiothoracic, caesarian section, and
orthopaedic procedures such as hip and
knee replacements, with no com?lications,
affirming the safety margin.®-'+-1722 1 ypo
present study, none of the patients devel-
oped  thromboembolic complications.
Dose reduction should be considered in
patients with renal insufficiency and in
high risk patients prone to develop throm-
boembolic complications,

Various studies have shown that apro-
tinin is as effective as tranexamic acid in
reducing intra operative blood loss '-'6
Wells® reported that anaphylaxis was a
major concern with aprotinin, especially
after re-exposure. Tranexamic acid is
clinically as effective as high dose apro-
tinin in preventing perioperative bleeding
and the need for allogenic transfusion. It js
less antigenic and can be given repeatedly.
Tranexamic acid prophylaxis costs no
more than 2-3 USS per patient compared
to 50 USS$ per patient for aprotinin.

In this study, the tranexamic acid group
showed a 35% reduction in blood loss
compared to the control group. The results
correlate with the study by Choi et al.”, but
Stewart et al.' reported a 52% reduction in
blood loss with aprotinin in orthognathic

surgery. There are only limited studies on
the effectiveness of antifibrinolytic agents
during orthognathic surgery. Further stu-
dies with a larger population size are
required to assess the effectiveness of var-
ious antifibrinolytic agents during orthog-
nathic surgery,

Induced hypotension is thought to con-
tribute to local ischemia, so care was taken
when Positioning the patient to avoid pres-
sure sores and a flexible nasoendotracheal
tube supported with minimum pressure on
the nares was used to avoid skin necrosis
at the nares or nasal septum. None of the
patients developed ischemia related com-
plications.

In this study no patient developed drug
or anaesthesia related complications and
nhone required blood transfusion, The
advantages of this study are its prospective
nature, the use of a single drug (haemo-
static agent) in the study group, a well-
matched control group and well-defined
outcome measures. The gravimetric
method was used to measure blood Ioss,
but blood on surgical drapes, gowns and
instruments was difficult to quantify accu-
rately. Although a throat pack was placed
in every case, a small amount of blood
might have been swallowed. The suction
bottle contained not only the irrigation
fluid and blood, but also saliva and bone
powder produced during the osteotomy.

All these uncertainties contributed to the
inaccuracy of blood loss  estimation,
although these would apply uniformly to
all cases.

In this study, the need for transfusion
Wwas assessed by the anaesthesiologist.
Available evidence does not support the
use of single criterion for transfusion such
as haemoglobin concentration <10 mg/dl.
No single measure can replace good clin-
ical judgement and accurate monitoring in
the perioperative period. The decision to
transfuse should take into consideration
the level and duration of anaemia, if
any, the intravascular volume, the duration
of operation and the probability of massive
blood loss®* and the presence of coexisting
conditions such as impaired pulmonary
function, inadequate cardiac output, myo-
cardial infarction, cerebrovascular event
and any other peripheral circulatory dis-
ease.”

In conclusion, preoperative and intra
operative administration of the antifibri-
nolytic agent, tranexamic acid, is effective
in controlling blood loss and improving
the quality of the surgical field, but had no
significant effect on the incidence of blood
transfusion or duration of surgery. Hypo-
tensive anaesthesia with the haemostatic
agent, tranexamic acid, is a safe, effective,
and economic protocol in reducing blood
loss. during orthognathic surgery.



Funding

None.

Competing interest

None declared.

Ethical approval

Obtained from Institutional ethica] com-
mittee, Head of the Department of OMFS
and Principal of Ragas Dental College &
Hospital.

Acknowledgements. The authors thank
Ragas Educational Trust for supporting
this study. They acknowledge K. Boopa-
thy for assisting them in statistical analysis
of the data.

References

3.

- Yu CNF, Chow TK, Kwan ASK, Wong SL,

Fung SC. Intra operative blood loss and
operating time in orthognathic surgery using
induced hypotensive general anesthesia: pro-
spective study. HKMJ 2000;6:307~1 1.

. Flood TR, Nlankovan V, Moos KF, El-Attar

A. Cross-match requirements in orthog-
nathic surgery: an audit. Br J Oral Maxillo-
Jac Surg 1990;28:292-4.

Samman N, Cheung LK, Tong AC, Tideman
H. Blood loss and transfusion requirements
in orthognathic surgery. J Oral Maxillofac
Surg 1996;54:21—4.

- Rohling RG, Zimmermann AP, Biro P, Haers

PE, Sailer HF, Alternative methods for
reduction of blood loss during elective
orthognathic surgery. Int J Adul Orthodon
Orthognath Surg 1999;14:77-82.

. Kovesi T, Royston D. Pharmacologica]

approaches to reducing allogenic blood
exposure. Vox Sang 2003:84:2-10.

. Dunn CJ, Goa KL. Tranexamic acid: a

review of its use in surgery and other indica-
tions. Drugs 1999,57:1005-32.

10.

11.

12,

14.

15.

16.

17.

Efficacy of tranexamic acid on blood loss in orthognathic surgery

- Choi WS, Irwin MG, Samman N. The effect

of tranexamic acid on blood loss during
orthognathic surgery:  a  randomized
controlled trial. J Orql Maxillofac Surg
2009;67:125-33.

- Zellin G, Rasmusson L, Pilsson J, Kahnberg

KE. Evaluation of hemorrhage depressors on
blood loss during orthognathic surgery: a
retrospective study. J oral Maxillofac Surg
2004;62:662—6,

. Fromme GA, Mackenzie RA, Gould AB,

Lund BA, Offord KP. Controlled hypoten-
sion for orthognathic surgery. Anesth Analg
1986;65:683-6.

Precious DS, Splinter W, Bosco D. Induced
hypotensive  anesthesia for adolescent
orthognathic surgery patients. J Oral Max-
illofac Surg 1996;54:680-3.

The clinical use of blood-handbook. Geneva:
World Health Organization (WHO), Blood
Transfusion Safety; 2002 . 222 PP, 993 p.
167-70.

Stewart A, Newman L, Sneddon K, Harris
M. Aprotinin reduces blood loss and the need
for transfusion in orthognathic surgery. Br J
Oral Maxillofac Surg 2001;39:365-70.

. Pedersen GN. Salivary fibrinolytic activity

before and after oral surgery estimated on
different types of fibrin. Jnr J Oral Surg
1976;5:270-5.

Casati V, Guzzon D, Oppizzi M, Bellotti F,
Franco A, Gerli C, et al, Tranexamic acid
compared with high dose aprotinin in pri-
mary elective operations; effects on perio-
perative bleeding and allogenic transfusions.
J Thorac Cardiovasc Surg 2000;120:520-7.
Dowd NP, Karski JM, Cheng DC, Carroll JA,
Lin Y, James RL, et al. Pharmacokinetics of
tranexamic acid during cardiopulmonary
bypass. Anesthesiology 2002:97:390-9,
Jamelson WR, Dryden PJ, O’Connor JP,
Sadeghi H, Ansley DM, Merrick PM. Bene-
ficial effect of both tranexamic acid and apro-
tinin on blood loss reduction in reoperative
valve replacement surgery.  Circulation
1997:4:96-100.

Reid RW, Zimmerman AA, Laussen PC,
Mayer JE, Gorlin JB, Burrows FA. The
efficacy of tranexamic acid versus placebo
in decreasing blood loss in pediatric patients

18.

20.

21.

22.

23.

717

undergoing repeat cardiac surgery. Anesih
Analg 1997;84:990-6.

Andersson L, Nilsoon IM, Colleen S, Gran-
strand B, Melander B. Role of urokinase and
tissue activator in sustaining bleeding and
the management thereof with EACA and
AMCA.Ann N'Y Acad Sci 1968;146:642-58.

. Horrow JC, Van tiper DF, Strong MD, Gru-

newald KE, Parmet JL. The dose response
relationship of tranexamic acid. Anesthesiol-
ogy 1995;82:383-92.

Fiechtner BK, Nuttall GA, Johnson ME,
Dong Y, Sujirattanawimol N, Oliver Ir
WC et al. Plasma tranexamic acid concen-
tration during cardio pulmonary bypass,
Anesth Analg 2001;92:1131-6,
DolmanRM, Bentley KC, Head TW, English
M. The effect of hypotensive anesthesia on
blood loss and operative time during Lefort I
osteotomies. J Oral Maxillofac  Surg
2000;58:840.

Gai MY, Wu LF, Su QF, Tatsumoto K.
Clinical observation of blood loss reduced
by tranexamic acid during and after caesar-
ian section; a multi-centre, randomized trial.
Eur J Obster Gynecol Reprod Biol
2004;112:154-7.

Wells PS. Safety and efficacy of methods for
reducing perioperative allogenic transfusion,
A critical review of the literature, Am J Ther
2002;9:377-88.

. Lanigan DT, Hey JH, West RA. Major

vascular complications of orthognathic sur-
gery. J Oral Maxillofac Surg 1990;48:
561-73.

- Marcimi RD. Blood Joss and transfusion

requirements in orthognathic surgery—dis-
cussion. J Oral Maxillofac Surg 1996;54:
25-6.

Address:

Department of OMFs

2/102

Ragas Dental College and Hospital
ECR Road

Uthandi

Chennai 600119

India

Tel: +91 9884547989

Fax: +91 044 24530009
E-mail: sankar_4@yahoo.com



