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Summary

Control ofbleeding and improved visualization of the oper-
ative field is crucial for the successful outcome of the endoscopic
sinus surgery (ESS). One of the major disadvantages of general
anaesthesia is the increased bleeding encountered which can in-
terfere with optimum visualization of the intranasal anatomy. In
this study, we compared two different anaesthetic techniques re-
garding to their impact on blood loss and duration of surgery.

Twenty-three patients undergoing ESS or septorhinoplas-
ty were allocated randomly into two groups. 10 patients in
Group 1 (TIVA-total intravenous anaesthesia) received a con-
tinuous intravenous infusion of propofol and alfentanil and 13
patients in Group 2 (isoflurane) anaesthetized with isoflurane
inhalation. Controlled hypotension was maintained with nitro-
glycerin if'the surgeon could not work because of bleeding.

There was no difference in the duration of surgery or the
mean measured blood loss between the two techniques. The
mean measured blood loss for TIV A group was 294.50 ml (me-
dian=290, SD=186.11) while the mean measured blood loss for
the isoflurane group was 31231 ml (median=280,
SD=210.12). There was a significant difference between the
groups in nitroglycerin requirement (%10 in TIVA vs. %77 in
isoflurane group) (p<0.05).

In this study it is concluded that TIVA is a better choice
than isoflurane anaesthesia for ESS and septorhinoplasty, be-
cause there is less requirement for an additional agent like ni-
troglycerin to reduce intraoperative bleeding.
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Endoskopik siniis cerrahisinde (ESS) cerrahinin basarisi
icin kanama kontrolii ve cerrahi sahadaki goriisiin iyilestiril-
mesi ¢ok Onemlidir. Genel anestezinin 6nemli dezavantaji
kanamay: artirici etkisine bagli olarak intranazal anatominin
optimum gorilintigiinii etkilemesidir. Bu g¢alismada iki farkli
anestezi teknigi, kanama miktar1 ve cerrahi siire tizerindeki
etkileri yoniinden incelenmigtir.

ESS veya septorinoplasti uygulanacak 23 hasta rastgele 2
gruba ayrildi. Grup 1'deki 10 hastaya (TIV A-total intravendz
anestezi) propofol ve alfentanil infiizyonu, Grup 2'deki 13 has-
taya isofluran anestezisi uygulandi. Kanamanin cerrahin ¢alis-
masini1 engelledigi durumlarda nitrogliserin ile kontrollii
hipotansiyon saglandi.

iki grubun karsilastirilmasinda cerrahi siire ve ortalama
kan kaybi yoniinden anlamli fark saptanmadi. Ortalama kan
kayb1 TIVA grubunda 291.50 ml (medyan=290, SD:186.11),
isofloran grubunda 312.31 ml (medyan=280, SD:210.12) idi.
Nitrogliserin ihtiyaci yoniinden gruplar arasinda istatistiksel
olarak anlamli fark saptandi (TIVA grubunda %10'a kars:
isofloran grubunda %77) (p<0.05).

ESS ve septorinoplasti ameliyatlarinda, TIVA uygula-
masinin intraoperatif kanamay1 azaltmak i¢in nitrogliserin gibi
ek yardimci bir ajana daha az ihtiya¢ gostermesi nedeni ile
isofluran anestezisine gore daha iyi bir segenek oldugu kanaa-
tine varildi.

Anahtar Kelimeler: Anestezikler; Propofol, Isofluran,
Anestezi; Hipotansif,
Cerrahi; Endoskopik siniis cerrahisi,
septorinoplasti

T Klin Arastirma 2000, 18:98-104

T KlinJ Med Res 2000, 18



HYPOTENSIVE ANAESTHESIA FOR ENDOSCOPIC SINUS SURGERY AND SEPTORIIINOPLASTY

Endoscopic sinus surgery (ESS) is becoming a
more common procedure for the treatment of
chronic sinusitis (1). Most of the patients prefer to
have surgery under general anaesthesia. There is a
consensus in the literature that one of the major
drawbacks of general anaesthesia for endoscopic
sinus surgery and septorhinoplasty is the associated
increase in intraoperative bleeding which can inter-
fere with optimal visualization through the endo-
scope or nasal cavity (2,3).

We studied and compared two different anaes-
thetic techniques to determine if these techniques
have an impact on blood loss and duration of sur-

gery.

Methods

Twenty-three A S A physical status I-1I patients
scheduled for ESS or septorhinoplasty (SRP) were
included in the study. The approval of the ethics
committee of the institution and informed consent
of all patients were obtained.

All of the ESS patients underwent sphenoeth-
moidectomy. 0°, 30° and 70° sinus endoscopes with
attached irrigation sheahts (endoscrub®~ xomed)
were used. Cotton pledgets soaked with the mixture
of 2% pantocaine (4 to 5 parts) and 1:1000 epi-
nephrine (1 part) were introduced into the recesses
and corners of the inferior and middle meatus
5 minutes before the induction.

The surgeon and the anaesthetist who made
blood loss measurements were unaware which
anaesthetic technique was being used. The surgeon
assessed the operative field for bleeding and grad-
ed as " dry, moderate or excessive".

Bleeding classified from 1 to 3 (I=dry, 2=mod-
erate, 3=excessive) by the surgeon.

Preoperative laboratory package included
complete blood count with platelets, protrombin
time, partial trombin and bleeding times. Patients
were excluded if they had a history of bleeding
diathesis, using anticoagulant, aspirin or non-
steroid anti-inflammatory agents.

They were premedicated with atropine
(0.0lmg kg') and pethidine (Imgkg-") intramuscu-
larly given 30-45 minutes before induction of
anaesthesia.
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A plastic cannula was inserted in a large vein
of'the hand or forearm upon arrival in the operating
theatre and connected to an infusion of a 5% dex-
trose solution in water. ECG, peripheric oxygen
saturation and blood pressure were monitored con-
tinuously and recorded at 10 minutes intervals.
EtCO0, values were also monitored J after
laringoscopy until extubation.

Patients, were randomly allocated into two
groups. In group 1 (TIVA; n=10) anaesthesia was
induced with propofol (2mg kg') and alfentanyl
(I0ug kg-") followed by continuous infusion of
propofol at a rate of 12 mg kg™ hr', reducing to 10,
8 and 6 mg kg" hr', respectively at ten minutes in-
tervals. A1l of'the patients were ventilated with air/
0, (Fi 50%) mixture after the intubation. Alfentanil
was infused at a rate of 1 ugkg' mim' throughout
the procedure until 10 minutes before the end of the
surgery. Propofol infusion was stopped at the end
of the surgery. In group 2 (Isoflurane; n=13) after
the induction with propofol, anaesthesia was main-
tained with isoflurane (1-1.5%) and 70% N.0 in
oxygen. All patients received vecuronium bromide
(0.08 mg kg') intravenously after induction of
anaesthesia to facilitate endotracheal intubation and
supplemental dose of vecuronium (one-third to
one-forth of the initial dose) was given when nec-
essary. In both groups the doses of propofol and
isoflurane were titrated according to clinical (sweat
production, painful reaction to surgical stimuli,
etc.) and haemodynamic criteria (incease in base-
line blood pressure and heart rate). Besides these
criteria when there was a simultaneous elevation
encountered in blood pressure or heart rate, propo-
fol concentration was elevated to previous value in
group I and isoflurane concentration was elevated
from 1% to 1.5% in group II in order to keep blood
pressure and heart rate within the baseline limits.
Isoflurane and N, 0 were discontinued as soon as
surgeon had terminated the operation. At the end of
the surgery the neuromuscular blockade was re-
versed with 0.02 mg kg™ atropine and 0.04 mg kg-
' prostigmine.

When excessive bleeding prevented the sur-
gery, controlled hypotension was instituted with ni-
troglycerin at a rate of 1 lxg kg-' mim' in order to
keep local bleeding to a minimum. Controlled hy-
potension was achieved with maximum decline of
20% ofthe original blood pressure.

99



Varol CELIKER et al.

At the end of the surgery, the blood volume
which collected during surgery, surgeon's evalua-
tion about surgical field, recovery time (the time
from discontinuing anaesthesia to opening the eyes
on command), the lenght of surgery, complications
(vomiting, awareness, recall of events during sur-
gery) and nitroglycerin requirement were noted. In
order to measure the total blood loss in ESS, the
amount of fluid used for irrigation during the oper-
ation was substracted from the fluid collected in
vacuum aspirator system. For measuring the blood
loss in SRP operations the amount of blood con-
tained in surgical sponges was also measured by
subtracting the weight of equal number of dry
sponges from the total weight of sponges used dur-
ing the operation.

Mann-Whitney U, Chi-square and Fisher's
Exact tests were used for statistical analysis.
Difference of p<0.05 was considered significant.

Results

Demographic data are shown in Table 1. The
TIV A and isoflurane groups were of similar gender
ratio, weight, A S A grade, operation type. The mean
age of the isoflurane group was 11 years older than
the TIVA group (p<0.05). No statistically signifi-
cant difference was found between the lenght of
surgery or duration of anaesthesia or recovery time
when comparing the two groups (Table 1).

There was not a significant difference in blood
pressure and heart rate before induction between
two groups.

In TIVA group there was a significant reduc-
tion in blood pressure and heart rate during intuba-
tion (p<0.05) (Figure 1,2). Laryngoscopy and intu-
bation caused no increase on blood pressure and
heart rate in TIVA group and a minor increase in
isoflurane group.

There was a significant difference between
groups in using nitroglycerin infusion (1 patient in
Group 1 vs. 10 patients in Group 2 (p=0.00217)
(Table 1). Classification of bleeding by the surgeon
was not significantly different and also there was a
significant correlation between nitroglycerin infu-
sion and classification of bleeding (p=0.1797)
(Figure 3). In TIV A group the surgeon classified
8 patients as dry and only one patient as excessive,
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Table 1. Demographic data. Mean £SD (Range)

Group 1 Group 2
(TIVA) (Isoflurane)

n 10 13

Age (year) 22.70+6.86 33.70£10.39*
(15-37) (19-51)

Sex(M/F) 6/4 7/6 J

Weight (kg) 63.10+10.24 65.54£13.63
(51-76) (45-85)

Duration of 104.00+34.94 121.92+30.58

anaesthesia (min.) (80-120) (50-150)

Duration of surgery 91.70+31.23 104.15+30.46

(min.) (45-125) (32-140)

Recovery time (min.) 9.60£1.30 10.33+0.88

Nitroglycerin used 1 10*

A S A physical status

1 9 8
11 1 5

Type of operation

Septorhinoplasty 5 5

ESS 5 8

*p<0.05

Table 2. Estimated blood loss (ml) for patients re-
ceiving propofol or isoflurane. Mean+SD.

Patient no. Group 1 Group 2

1 160 550
540 120

3 420 335

4 320 240
320 500

6 260 160

7 5 720

8 190 500

9 130 70

10 600 150

11 - 400

12 - 280

13 - 35

Mean 294.50 312.31

Median 290 280

Standard Deviation 186.11 21 0.12

p=0.9758

while in isoflurane group 7 patients as dry, 4 of
them as moderate and 2 of them as excessive.
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Figure 1. Changes in the individual values of systolic and diastolic blood pressures over the study period.

*p<0.05 between groups.

#p<0.05 compared with base value (B. Ind) in group 1.
t p<0.05 compared with base value (B. Ind) in group 2.
B. ind: Before induction, D. int: During intubation.

The mean blood loss for TIVA group was
294.50 (median=290, SD=186.11) ml while the
mean blood loss for the isoflurane group was
312.31 (median=280, SD=210.12) ml (p= 0.9758)
(Table 2).There was no significant association be-
tween blood loss and weight (= -0.4091, p= 0.240
in TIVA group; r=-0.0821, p=0.790 in Isoflurane
group) and lenght of surgery (r=0.4380, p=0.206 in
TIVA group; r= 0.2257, p=0.458 in isoflurane
group) and age (r=-0.301, p=0.934 in TIV A group;
r=0.2781, p=0.358 in isoflurane group).

No complications were mentioned by the pa-
tients i.e., vomiting, awareness, recall of events
during surgery.

Discussion

The most commonly reported complications in
ESS are re-bleeding in the postoperative period, pe-
riorbital emphysema and unilateral eye echymosis
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(1,4,5). Endoscopic sinus surgery in patients with
extensive pathology should be used with caution,
especially if general anaesthesia is selected or if ex-
cessive bleeding occurs.

It is widely recognized that one of the major
disadvantages of general anaesthesia for ESS or
septorhinoplasty is the increased bleeding encoun-
tered intraoperatively. Stankiewicz found intraop-
erative hemorrhage to be the most frequent major
complication of ESS in reviewing his experience
with 180 patients.

Control of bleeding and improved vizualiza-
tion of the operative field is therefore crucial for the
successful outcome of'the surgery. The procedure is
performed through a rigid endoscope and any blood
or secretions at the top of the scope severely de-
creases visualization. Sufficient visualization de-
creases the surgeon's workload and intraoperative
anxiety and may also decrease the incidence of op-
erative complications.
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Figure 2. Changes in the individual values of heart rates over the study period.
*p<0.05 between groups.

#p<0.05 compared with base value (B. Ind) in group 1.

B.ind: Before induction, D. int: During intubation.
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Figure 3. Surgeon's classification of the operating field in groups 1 and 2.
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Several techniques have been developed in an
attempt to overcome the increased bleeding en-
countered during ESS and septorhinoplasty under
general anaesthesia(7,8). Topical and local anaes-
thesia provides better bleeding control as compared
with general anaesthesia. Adequate anaesthesia is
often difficult to achieve using local standby meth-
ods when performing the more radical total sphe-
noetrnoidectomy (9).

Stankiewicz notes that dissection along the
roof of the ethmoid sinuses is often painful under
local anaesthesia (4). And also some patients espe-
cially prefer to have surgery under general anaes-
thesia. Almost all paediatric cases are performed
under general anaesthesia.

Yoshikawa and colleagues, attempted to deter-
mine if various techniques of anaesthesia had an
impact on estimated blood loss in 200 patients un-
dergoing "maxillary sinus radical operation" under
general anaesthesia (10). They found no advantage
of techniques using halothane or enflurane or neu-
roleptic anaesthesia to each other. According to
anaesthesia methods, estimated blood loss was cor-
related to body weight and to operative time in the
halothane group, and estimated blood loss was cor-
related to operative time in the neurolept anaesthe-
sia group. In our study, we could not find such a
correlation just like the data of Blackwell etal.

The mean ages were not similar between the
groups but we could not find a significant correla-
tion between age and blood loss. Because of this we
could say that the difference of age may not play a
major role on blood loss.

Yoshikawa et al and also Blackwell and col-
leagues did not mentioned any kind of hypotensive
supplementary medication in their study (11).
Blackwell noted that 10 to 13 patients received in-
travenous midazolam, and 12 of 13 patients re-
ceived intravenous fentanyl or alfentanil in isoflu-
rane group; and all patients received intravenous
fentanyl or alfentanil and 5 of 12 patients also re-
ceived midazolam in propofol group. In their study
mean arterial pressure was 80 mmHg in propofol
group and 81 mmHg in isoflurane group.

In our study; when excessive bleeding prevent-
ed the surgery and also original blood pressure did
not decline more than 10% we used nitroglycerin.
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The blood loss difference between the patients re-
ceiving general anaesthesia based on continuous in-
fusion of propofol, alfentanil and the patients re-
ceiving the inhalation agent isoflurane was not
found to be significant statistically.

It is well known that after tracheal intubation
there are increases in blood pressure and heart rate.
It has been demonstrated that adjuvant agents may
suppress the cardiovascular response to laryn-
goscopy and tracheal intubation (12,13). In our
study in TIV A group there was a significant reduc-
tion in blood pressure and heart rate during intuba-
tion. Laryngoscopy and intubation caused no in-
crease in TIVA group. Blood pressure and heart
rate remained steady until the end of the procedure.

Both isoflurane and propofol produces a de-
cline in systolic blood pressure by a combined ef-
fect of depressed cardiac contractility and dimin-
ished systemic vascular resistance. The major car-
diovasculer effect of propofol is a decrease in arte-
rial blood pressure owing to a drop in systemic vas-
cular resistance, cardiac contractility, and preload.
Factors exacerbating the hypotension include large
doses, rapid injection and old age. Patients with im-
paired ventricular function may experience a sig-
nificant drop in cardiac output owing to decreases
in ventricular filling pressures and contractility.
Isoflurane causes minimal depression invivo.
Cardiac output is maintained by a rise in heart rate
due to partial preservation of carotid baroreflexes.
Mild beta-adrenegic stimulation increases skeletal
muscle blood flow, decreases systemic vascular re-
sistance and lowers arterial blood pressure. Despite
the drop in perfusion pressure, the vasodilation
causes tissue perfusion to increase substantially.
Blackwell et al. found a statistically significant less
blood loss in propofol group and suggested that
propofol infusion produces less systemic vasodila-
tion than isoflurane. However, in our study nitro-
glycerin which relaxes vascular smooth muscle
with venous dilatation predominating over arterial
dilatation was used in more patients in the isoflu-
rane group than the propofol group (77% vs. 10%).

TIVA is a new technique for maintenance of
general anaesthesia that may be associated with de-
creased bleeding during ESS and septorhinoplasty
compared with conventional inhalation agent tech-
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niques. Addition of nitroglycerin infusion to the
isoflurane inhalation was probably the reason of the
observed insignificance in blood loss.

In this study it is concluded that TIVA with
propofol is better than isoflurane anaesthesia be-
cause of the rare necessity to use an additional
agent like nitroglycerin to control intraoperative
bleeding.
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