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Abstract

Introduction: Tympanoplasty is accomplished under general anesthesia. One major drawback of
general anesthesia is the increased bleeding encountered, which can interfere with optimal
visualization of the microscopic surgical field. We performed a prospective study to compare the
effect of combination of propofol and tranexamic acid as a protocol versus halothane on blood loss
and the surgeon's subjective assessment of operating conditions during tympanoplasty.

Materials and Methods: 40 patients undergoing tympanoplasty were randomly assigned to
receive the mentioned protocol or halothane (n=20). One surgeon , who was blinded to the anesthetic
agent, performed all the operations, and assessed surgical condition, using a grading system of score as
follow: 1. minimal or no bleeding 2. modest bleeding 3. significant bleeding 4. severe bleeding.
Results were compared in the two anesthetic groups using appropriate statistical tests.

Results: There was no difference between the duration of surgery or the intraoperative mean
arterial pressure when comparing the two groups. Mean bleeding scores were less over time with
above protocol. 80% of the patients had a satisfactory visualization of the surgical field in protocol
group, while it was 45% in halothane group.

Conclusions: General anesthesia, based on the combination of propofol and tranexamic acid may
have the advantage of decreased bleeding compared with conventional inhalation agents, making
tympanoplasty technically easier and safer by improving visualization of surgical field. This anesthetic
technique may have other applications in otolaryngology, when bleeding within a confined space
frequently can interfere with visibility.
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Introduction

A s different components of middle ear So a small amount of bleeding during the
are tiny and slender, most of the  operation leads to disturbed visualization

operations are performed under microscope. and concentration of the surgeon, and

eventually causes a disturbance in perfor-
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A critical factor in the management of
general anesthesia is to provide a relatively
bloodless field to optimize visibility for the
surgeon. This will be of great benefit to the
surgeon and the patient (1,2,3).

Techniques commonly used to minimize
bleeding include local injection of vasocon-
strictors, head elevation and controlled
hypotension (4).

In the 1970s, systolic blood pressure as
low as 50 mmHg appeared to be well
tolerated in healthy patients. In spite of
arterial pressure being reduced to very low
values in many instances, there was no
morbidity or mortality which could be
ascribed to the technique.

Since then, various drugs have been used
to facilitate the induction of controlled
hypotension, for middle ear surgery
including vasodilators such as sodium
nitroprusside, nicardipine, nitroglycerin, beta
-blockers such as propranolol, esmolol,alpha
and beta-adrenergic antagonist such . as
labetalol and high dose of potent inhaled
anesthetics, such as halothane.

Some disadvantages have been reported

for these techniques including long postane-
sthetic recovery for halothane, resistance to
vasodilators, tachyphylaxis, ~and cyanide
toxicity for nitroprusside, or possibility of
myocardial depression for esmolol (4).
In some studies, combination of different
hypnotic anesthetics-have been suggested as
a method of ‘reducing the amount of
bleeding. Propofol has gained a widespread
attention. The present study was designed to
compare a surgeon's subjective assessment
of operating conditions in patients randomly
assigned to receive combination of propofol
and tranexamic acid or halothane during
maintenance of anesthesia.

Materials and Methods

This study was performed between 1383
and 1384 in Ghaem Hospital, Mashhad
University of Medical Sciences. Forty
normotensive ASA physical status I-II
patients undergoing tympanoplasty were
studied. They were randomly assigned to
receive either the combination of propofol
and tranexamic acid or halothane anesthesia.
During surgery, the patients were maintained
in 10° reverse Trendelenburg position to
minimize venous bleeding.

Routine monitors included oscillometric
blood ~pressure, electrocardiography and
pulse oximetry. Patients were pretreated
with 0.05 mg/y, of intravenous midazolam.
Anesthesia“was induced by alfentanil 20
g/, propofol 2.5 mg/y, and atracurium, 0.5
mg/xg, in both group. In twenty patients ,
undergoing protocol of propofol and
tranexamic acid, 15mg/, of tranexamic acid
was injected intravenously before the
induction of anesthesia and the maintenance
dose was 1 mg/xg/min during the operation.

In this group, anesthesia was maintained
by infusion of propofol 4-6 mg/, and
alfentanil 10 pg/ien. In another twenty pati-
ents, anesthesia was maintained with
0.6-0.7% halothane and alfentanil 10 pg/.
One surgeon, who was blinded to the
anesthetic  agent, performed all the
operation. At 15 minutes intervals, the
surgeon provided numeric assessment of the
operative conditions, primarily in relation to
the amount of bleeding and its effect on
visibility (5). The scoring system used is
shown in table 1.

Table 1: Grading System of Assessing Operative Condition.

Score Definition
1 Minimal /no bleeding, excellent satisfaction
2 Modest bleeding and impairment of operating condition, good satisfaction
3 Significant bleeding and impairment of operating condition, bad satisfaction
4 Severe bleeding, operating condition intolerable, very bad satisfaction




Alfentail was stopped 15 minutes and

propofol or halothane was stopped 5 minutes
before the end of surgery.
All the patients' data were recorded in a
specific questionnaires. Then the results
were compared in the two groups using chi-
squared test, unpaired t-test, Mann-Whitney
U test, and a permutation test. A P value of
<0.05 was considered significant.

Results

The demographic characteristics of the
patients studied are listed in Table 2. There
were no significant differences between two
groups with respect to age, weight, height,
distribution by sex or duration of surgery.

Table 2: Demographic Characteristics of the Study population

Variables Protocol (n=20) Halothane (n=20)
Age 30+ 11 32+12
Weight (kg) 80+ 16 77+£16
Height (cm) 175+ 10 173+ 10
Women 45% 55%
Surgical duration (min) 95 +£20 90 +24
Preinduction MAP(mmHg) 98 £11 99+ 15
Intra operative MAP(mmHg) 74£6 70+ 4

Average intraoperative mean _arterial

pressure (MAP) was 4 mmHg lower
(P < 0.085) in the protocol group; which was
not considered significant.
There were significant differences between
two groups with regard to. bleeding
assessment score by the surgeon and his
satisfaction. The incidence ‘of the patients
with mean score.of 2 or‘less in protocol
group was 80% and the rest of them had a
mean score of more than 2. While in
halothane group, the incidence of mean
score of 2 or less was 45%. The results of
the scoring of the surgical field condition are
depicted in (Table 3).

Table 3: Bleeding assessment score of the two

groups
Approximate Protocol Halothane
mean score (no) (no)
1 7 4
2 9 5
3 4 10
4 0 1

Recovery characteristics of the two
groups had significant differences (Table 4).
Time to extubation, eye opening and
discharge from recovery was less in protocol
versus halothane group. Frequency of nausea
and vomiting was less in protocol group.

Table 4: Comparison of Recovery Characteristics

Protocol Halothane P
Time to extubation (min) 7+4 20+ 11 0.02
Time to eye opening (min) 8+4 26+ 14 0.015
Time to ambulation (min) 150 £55 207 £72 0.021
Frequency of nausea (%) 30 46 0.3
Frequency of vomiting (%) 15 25 0.6




Discussion

The concept that anesthesia may
contribute to blood loss during surgery is not
new. In the past, Stankiewicz (6) reported
that estimated blood loss was less in patients
having local anesthesia as opposed to
general anesthesia for endoscopic sinus
surgery. Comparing general anesthesia
techniques, Yoshikawa et al (7) reported no
difference in blood loss during radical
maxillary sinus operations, when comparing
patients anesthetized by halothane, enflurane
or neuroleptanesthesia.

All the studies that investigated the
effect of propofol on surgical field condition
in endoscopic sinus surgery (1,2,3,5) showed
slight improvement in the surgical field
visualization and surgeon satisfaction.

In this study, the beneficial effect of the
combination of propofol and tranexamic
acid in comparison with the conventional
inhalation halothane anesthesia was shown
in tympanoplasty. The addition of tranexa-
mic acid to propofol provided better surgical
visualization. Use of tranexamic acid
prevents fibrinolysis and leads to decreased
bleeding. With patients in . reverse
Trendelenburg position, the rate of venous
bleeding should be related to central venous
pressure and the height of the bleeding site
relative to the position and pressure of the
right atrium (5).

Conceivably,propofol may preferentially
minimize bleeding that is arteriolar in nature
and therefore relatively rapid and difficult to
control (8), whereas there may be no signify-
cant advantage with regard to venous
bleeding. Combination of these factors
probably causes decreased surgical field
bleeding and improved visualization under
the microscope and eventually better results
of the operation. On the other hand other
beneficial effects of this technique is rapid
recovery and decreased frequency of nausea
and vomiting, which is more favorable for
the patients (9,10).

So, using this technique of anesthesia is
recommended in patients undergoing
tympanoplasty. To use its useful effects in
other operations, more studies are suggested.

References

1- Eberhart LH, Folz BJ, Wulf H, Geldner
G. Intravenous anesthesia provides optimal
surgical conditions during microscopic and
endoscopic sinus.surgery. Laryngoscope
2003; 113 (8):1369-73.

2- Blackwell. KE, Ross DA, Kapur P.
Calcaterra TC. Propofol for maintenance of
general wanesthesia: a technique to limit
blood loss-during endoscopic sinus surgery.
Am J Otolaryngol 1993; 14(4):262-6.

3- SivacieR; Yilmaz MD, Balci C, Erincler
T, Unlu H. Comparison of propofol and
sevoflurane anesthesia by means of blood
loss during endoscopic sinus surgery . Saudi
Med J. 2004; 25(12): 1995-8.

4- Degoute C, Ray MIJ, Manchon M,
Dubreuil C. Remifentanil and Controlled
hypotension; Comparison with nitroprusside
or esmolol during tympanoplasty. Can J
Anesth 2001; 48: 20-27.

5- Pavlin JD, Colly PS, Weymuller EA, Van
Norman G. Propofol versus isoflurane for
endoscopic sinus surgery. Am J Otolaryngol
1999; 20(2): 96-101.

6- Stankiewicz JA. Complications in
endoscopic intranasal ethmoidectomy: An
update. Laryngoscope 1989; 99: 686—690.

7- Yoshikawa T, Sano K, Kam T Clinical
assessment of anesthesia and estimated
blood loss during maxillary sinus surgery.
Anesth 1989; 36: 242- 8.

8- Reves JG, Class SA David A. Libarsky,
Intravenous nonopioid anesthetics. In Miller
RD (ed). Anesthesia. 6thed New York:
Churchill Living stone; 2005, P. 318-26.

9- Montes FR, Trillos JE, Rincon IE,
Giraldo JC, Rincon JD. Comparision of total
intravenous anesthesia and sevoflurane—
fentanyl anesthesia for outpatient otolaryn-
yeal surgery. J Clin Anesth 2002; 14(5):
324-8.



10- Grundmann U, Risch A, Kleinschmidt S,  comparison with desflurane-N2o inhalation
Klatt R, Larsen R. Remifentanil- Propofol  anesthesia. Effect on hemodynamics and
anesthesia in vertebral disc operations: a recovery. Anesthesist. 1998; 47 (2): 102-10.

ddkbhb etk
oS>
Sollan Lulpd Sbml 50 OUgI b ! SColusSl 5 9 J93929 0 o5 F S5 999 2 duslio
R P (1 Jles! (e
Lg.«U‘x;_.L;)Tff:cggv\:euu)wﬁscwwogﬁujﬁa

Al (oo s o S e St oolol Pl 51 (G0 (o el (me st S (0l s e
o en s b s oS 5 Do 4 (st oo 95 D S0t T adlhe s les o S £l s s L oS
>l e b Ll 5 Sl Gl 5 G Olie 95 2 OBl exlaal o gu 1o 3g) blie s dewl $SaluSl 5
el 0 e (2Bl gila

s (3l 05,5 53 40 ol Doy i 0,8 1 F (aS Gls o Jar S 51 Sl e W 9
DU e Sl eslizal K3 05,5 53 5 JS 55,0 &5 O g a0 Bl Sl 5 o o 43 J b g5 5 5 o3lizl 03 8 S5 55 ks
S0 Gl Sl S s B oM g p 0 NS e K by ol lesl pled W O e
s =Y Sl sz s 36— Ll ST Ol 4 43S eslinad (g Slaal e Kl Jas b Cons
05,5 53 03 Jroe Ahd S s Sl 2l gLl s ol (s (555 —F Slael ool bl (65 5 Y Slael cda e
3§ dslie Conlio LT slgras vy

St ot S 3 gy S L Bt § o o e e i 31 es 8 5 5 BB O30 n
23 Uljen ol o oo msls (s (ol b Conds JS 55 098 03 Oolen UA 3 a8 IS 555058 05 555
S5 TP 06 a0y S

S35 S n S DU s eyl 5 el Sl 5 5 U 31 oS 5 Sl o3l (o 508 (50 1S 5 4000
ol rKon e S 2y S 5 ol (M slad Jos 353 (g o pe (o SR L s el S
Bl bls 3 18 15058 o s IV o g s pidome (5L S 53 (55 S g 5 S 5 28 (ol dlesl L o

el Sl WP 323 5 (s 508 s N5k 1S S 059



