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The present study was undertaken with the primary 
aim to analyze a large number of surgically treated 
patients with juvenile nasopharyngeal angiofibroma 
(JNA) in respect to preoperative embolization, differ-
ent surgical procedures, and JNA stages. Ages of the 
patients ranged between 8 and 31 years. Mean blood 
loss was 1,240 mL (range, 50-6,000 mL). Preoperative 
embolization was performed in 23 patients (41%). 
Mean blood loss in patients who underwent emboliza-
tion was not significantly different from those who did 
not; 1,580.4 mL vs 910.4 mL. Mean blood loss in stage 
IIB and above was more than 1 L. Intraoperatively 15 
patients (37%) required 2 U of packed red blood cells. 

Postoperatively only 22 patients (39%) required packed 
red blood cells compared with 38 (67%) intraopera-
tively. The trachea was kept electively intubated in 46 
patients (82%). We conclude that most of the JNA 
surgeries do not require replacement of more than 2 
U of blood intraoperatively. Only 1 intravenous line 
is required in stages IB and IIA because of less blood 
loss. Not all patients need to be kept intubated elec-
tively in the postoperative period.

 
Keywords: Anesthesia, blood transfusion, juvenile 
nasopharyngeal angiofibroma.
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J
uvenile nasopharyngeal angiofibroma (JNA) 
is an uncommon benign tumor of the adoles-
cent male, with an average age at diagnosis of 
15 years. The incidence of JNA is ambiguous; 
some studies estimate it to be 0.5%,1-6 whereas 

others claim it to be even rarer, having an incidence of 
0.05% of all tumors of the head and neck region.7-10 The 
incidence of JNA in South Asia appears to be greater than 
in the West.11

Juvenile nasopharyngeal angiofibroma originates ex-
clusively from the posterolateral wall of the nasal cavity 
in close proximity to the superior aspect of the spheno-
palatine foramen. It is locally aggressive and typically 
spreads anteriorly into the nasal cavity, inferiorly into 
the oropharynx, laterally through the sphenopalatine 
foramen into the infratemporal fossa, and superiorly 
into the orbit via the infraorbital fissures. As the tumor 
grows, erosion of the contiguous bone takes place, by 
way of mass compression effects, facilitating extension 
into the maxillary, sphenoid, and ethmoid sinuses. From 
there the tumor may extend intracranially into the ante-
rior, middle cranial fossa.8 The tumor is most commonly 

staged according to the system proposed by Radkowski 
et al,12 which takes into account the extent of the local 
spread of the tumor (Table 1).

The etiology of JNA is unknown. It might arise from 
the paraganglionic cells at the end of the maxillary artery, 
or it might follow the “angiogenic and histogenetic 
theory”,8,13 according to which the neoplasm is derived 
from a purely vascular proliferation of a hemangioma, 
whereas all other components, such as fibrous stroma, 
are derived from undifferentiated mesenchyme.

More than 80% of patients present with recurrent 
epistaxis and unilateral nasal obstruction.2 As the tumor 
enlarges, specific symptoms occur according to the site 
involved, such as diplopia and anosmia. Diagnosis is 
based on the history, clinical manifestations, endoscopic 
evaluation, and results of imaging studies such as com-
puted tomography, magnetic resonance imaging, and 
angiography. Manipulation of the tumor leads to profuse 
bleeding, contraindicating a preoperative biopsy.

Surgical resection is the most successful treatment 
of JNA.5 A range of surgical approaches have been de-
scribed, ranging historically from transpalatal resection to 
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open procedure with lateral rhinotomy, Weber-Ferguson 
or midface degloving, and, more recently, endoscopic 
resection. Although minimally invasive approaches are 
now the standard of care for adequately sized and placed 
tumors, they are not always used at centers with limited 
resources. The decision regarding the type of surgery 
depends on the site and extent of tumor along with the 
surgeon’s preference.8 Inappropriate exposure may lead 
to partial removal of JNA, culminating in a recurrence or 
massive intraoperative hemorrhage. Other less optimal 
methods of treatment include chemotherapy and hor-
monal therapy.10 Preoperative angiography with embo-
lization of the feeder vessels performed 24 to 72 hours 
preceding the operation is recommended to reduce the 
risk of perioperative hemorrhage.2,14,15

Surgical management of this tumor has been exten-
sively discussed in the literature.16-28 However, to the 
best of our knowledge, there is only one review regard-
ing anesthetic management of JNA, published more than 
a decade earlier.29 That review described a series of 10 
patients with JNA treated surgically: 8 patients with 
open lateral rhinotomy and 2 patients with endoscopic 
removal after preoperative embolization.29 The present 
study was undertaken with the primary aim to include 
a larger population of JNA-affected patients treated with 
different surgical procedures and to analyze the perioper-
ative blood loss and its replacement involving preopera-
tive embolization, different surgeries, and different JNA 
stages. The secondary aim of the study was to analyze 
anesthetic management in these patients regarding anes-
thesia techniques, fluid replacement, and perioperative 
monitoring.

The authors undertook the present retrospective study 
of 56 patients with JNA operated on by ear, nose, and 
throat (ENT) surgeons at a single tertiary care institute 
in the Indian subcontinent in the last 5 years. 

Methods
The present study was undertaken at a single-govern-
ment, urban tertiary care hospital with 2,900 beds located 

in the Indian subcontinent. After ethical clearance from 
the institute review board, case records of all patients 
who underwent surgical treatment of JNA between 2009 
and 2013 were retrieved by 2 of the authors (SC and AG) 
from the medical records section. All patients’ records 
were reviewed with regard to demographics, symptoms 
of the disease, staging of the tumor, surgical resec-
tion techniques, intraoperative blood loss, perioperative 
blood transfusion, anesthetic management, and outcome. 
Inclusion criteria were all patients with JNA who under-
went surgical treatment. Exclusion criteria were the pa-
tients whose records were incomplete with respect to the 
parameters to be recorded. After reviewing the files, the 
same 2 authors collected data only from the completed 
case files, which were then analyzed and rechecked by 
the lead author (JP). 

Statistical data analysis for comparison between the 
blood loss with and without embolization was performed 
by Mann-Whitney nonparametric U test and t test. 
Descriptive quantitative data are presented as mean ± 
standard deviation or range of values and quantal data are 
expressed as percentage.

Results
In the screening of case files from the medical records, 4 
patients with surgically treated JNA were excluded from 
the study because of incomplete records. A total of 56 
Asian patients from the Indian subcontinent who under-
went surgical excision of JNA at a tertiary care hospital in 
India with complete records were included in the study. 
The patients were all male, with a mean weight of 52 ± 
16 kg and age between 8 and 31 years (median, 16 years; 
Table 2).

The presenting symptoms were nasal bleeding in 47 
patients, followed by nasal obstruction in 33 patients 
and local swelling at the nasal area in 13 patients. Other 
symptoms reported were voice change, snoring, reduced 
vision, proptosis, and anosmia. One patient had associ-
ated hemophilia (Table 3). Most patients belonged in 
stage IIC (26 patients; see Table 2). 

Table 1.  Staging of Juvenile Nasopharyngeal Angiofibroma According to Criteria of Radkowski et al
(Used by permission of Radkowski et al.12)

Stage Description

IA Limited to the nose and/or nasopharynx

IB Same as stage IA but with extension into 1 or more paranasal sinuses

IIA  Minimal extension through the sphenopalatine foramen, into and including a minimal part of the medialmost part 
of the pterygomaxillary fossa

IIB  Full occupation of the pterygomaxillary fossa, displacing the posterior wall of the maxillary antrum forward. 
Lateral and/or anterior displacement of branches of the maxillary artery. Superior extension may occur, eroding 
orbital bones.

IIC Extension through the pterygomaxillary fossa into the cheek and temporal fossa or posterior to pterygoid plates

IIIA Erosion of skull base—minimal intracranial extension

IIIB Erosion of skull base—extensive intracranial extension with or without involvement of the cavernous sinus
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1 22 IB Yes Endoscopic excision 115 200 0 — Yes
2 11 IB No Transpalatal excision 120 250 0 — Yes
3 12 IB No Transmaxillary excision 90 500 2 — No
4 22 IB No Lateral rhinotomy 200 1,200 0 — No
5 13 IB No Transmaxillary excision 140 1,500 2 — No
6 25 IB No Lateral rhinotomy 75 80 0 — Yes
7 12 IIA Yes Transmaxillary excision 300 1,000 1 2 Yes
8 17 IIA Yes Transmaxillary excision 240 1,600 2 2 No
9 12 IIA No Lateral rhinotomy 60 800 1 2 No
10 10 IIA No Sublabial excision 105 350 0 — Yes
11 17 IIA No Endoscopic excision 245 1,200 1 — Yes
12 15 IIA No Transmaxillary excision 120 400 0 — Yes
13 20 IIA No Lateral rhinotomy 180 400 1 — No
14 14 IIB No Transmaxillary excision 180 3,200 4 1 No
15 18 IIB No Lateral rhinotomy 120 850 2 — No
16 13 IIB No Endoscopic excision 135 400 0 — No
17 11 IIB Yes Transmaxillary excision 120 400 2 — No
18 14 IIB Yes Lateral rhinotomy 115 2,000 3 — Yes
19 19 IIB No Transpalatal excision 200 650 0 — Yes
20 16 IIB No Lateral rhinotomy 160 1,200 2 1 Yes
21 20 IIB No Transmaxillary excision 165 650 1 — No
22 16 IIB No Lateral rhinotomy 100 850 0 — No
23 16 IIB No Transmaxillary excision 315 2,600 4 2 No
24 15 IIC No Endoscopic excision 120 400 0 — Yes
25 25 IIC No Lateral rhinotomy 120 650 0 — No
26 16 IIC Yes Lateral rhinotomy 240 1,000 3 — No
27 12 IIC No Lateral rhinotomy 150 2,800 3 4 No
28 20 IIC No Transmaxillary excision 150 600 0 — Yes
29 19 IIC Yes Midfacial degloving  230 2,800 1 3 Yes
30 15 IIC Yes Transmaxillary excision 160 1,300 0 2 Yes
31 19 IIC Yes Endoscopic excision 220 450 0 — Yes
32 20 IIC Yes Lateral rhinotomy 260 4,500 5 5 No
33 15 IIC Yes Endoscopic excision 155 1,600 2 — No
34 10 IIC Yes Maxillary swing and excision 255 500 2 2 Yes
35 17 IIC Yes Transmaxillary excision 165 1,100 1 1 Yes
36 23 IIC Yes Lateral rhinotomy 260 1,100 1 — Yes
37 14 IIC Yes Transpalatal excision 170 1,400 2 2 No
38 26 IIC No Transmaxillary excision 80 50 2 — No
39 15 IIC No Transmaxillary excision 100 900 1 1 No
40 13 IIC No Lateral rhinotomy 120 1,200 2 1 No
41 15 IIC No Transmaxillary excision 130 1,200 0 — No
42 15 IIC No Transmaxillary excision 140 1,500 4 1 No
43 16 IIC No Transmaxillary excision 130 500 1 — No
44 25 IIC Yes Maxillary swing and excision 135 600 2 — No
45 16 IIC No Transmaxillary excision 145 800 0 3 No
46 14 IIC Yes Combined approach 540 6,000 10 No
47 20 IIC No Transmaxillary excision 90 1,500 2 1 No

2
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48 15 IIC No Transmaxillary excision 80 700 1 — No
49 8 IIC No Lateral rhinotomy 185 2,000 4 — No
50 13 IIIA Yes Lateral rhinotomy 100 300 0 — Yes
51 18 IIIA Yes Transmaxillary excision  180 2,200 2 — Yes
52 15 IIIA Yes Transmaxillary excision 160 700 0 — No
53 31 IIIB Yes Transmaxillary excision 110 2,300 2 — No
54 14 IIIB Yes Preauricular subtemporal 255 1,300 3 2 No 
    approach and temporoparietal 
    craniotomy
55 20 IIIB No Lateral rhinotomy 125 1,200 1 1 No
56 23 IIIB Yes Lateral rhinotomy 180 2,000 1 2 No
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Table 2.  Patient Characteristics
aMean blood loss was 1,240 mL (range, 50-6,000 mL).

Preoperative laboratory screening included hemoglo-
bin concentration, platelet count, prothrombin time, and 
partial thromboplastin time. At the time of surgery, 2 U 
of packed red blood cells (PRBCs) were kept ready if the 
patient belonged to stage IIB or below, and for stage IIC 
or above, 4 or more units of PRBCs were kept ready. 

Patients were premedicated a day before surgery with 
oral ranitidine and pantoprazole. In the operating room, 
monitoring consisted of electrocardiogram, noninva-
sive blood pressure, pulse oximetry, capnography, and 
urinary output measurements. Invasive blood pressure 
and central venous pressure were monitored in patients 
with stage IIC or above. A Belmont rapid infuser (FMS 
2000, Belmont) was kept ready for massive, uncontrol-
lable hemorrhage. Blood was sampled for arterial blood-
gas analysis if more than 2 U of blood were transfused 
intraoperatively. 

At least 5 different consultant anesthesiologists were 
involved in the study period. Two intravenous (IV) 
lines were inserted in 47 patients (84%). Anesthesia 

induction was carried out with propofol in 46 patients 
(82%) and with thiopentone in 10 (18%). Intravenous 
midazolam was injected in 1 patient. Endotracheal in-
tubation was established with different neuromuscular 
blocking agents: vecuronium in 31 patients (55%), atra-
curium in 13 (72.8%), succinylcholine in 8 (44.8%), and 
rocuronium in 1 (1.8%). Intravenous dexamethasone 
was injected perioperatively in 13 patients (23.2%). Local 
swelling in the nasal area was present in 13 (23.2%) of 
patients, but mask ventilation was not difficult in any. 
Preoperative Mallampati score (preoperative score to 
predict difficult intubation) was grade 3 in 3 patients and 
grade 4 in 1 patient; however, none had difficult intuba-
tion on direct laryngoscopy. All patients were positioned 
in 30° head-up position for surgery. Intraoperative anal-
gesia was achieved with morphine in 45 patients (80.3%) 
and fentanyl in 16 (28.5%), and was supplemented with 
paracetamol in 9 patients (16.1%). Intraoperatively, 
hypotensive anesthesia was used to decrease surgical 
site bleeding, by increasing concentrations of isoflurane 

Table 3.  Presenting Complaints of All Patients

Presenting complaint Number of patients  Percentage of total

Nasal bleeding 48 85.71

Nasal obstruction 44 78.57

Nasal swelling 13 23.21

Snoring 4 7.14

Voice change 3 5.36

Reduced vision 2 3.57

Proptosis 1 1.79

Anosmia 1 1.79
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(0.5% to 4%) in all patients and with the use of various 
hypotensive drugs in some patients: esmolol (5 patients), 
labetalol (1 patient), nitroglycerine (4 patients), meto-
prolol (2 patients), and lignocaine (Xylocard, 1 patient). 
Intraoperative core temperature was maintained above 
35°C in all patients. For postoperative analgesia, the 
drugs used were intramuscular diclofenac (Voveran), 
intramuscular ketorolac (30 mg), and IV paracetamol. 

Mean intraoperative blood loss in surgically treated 
patients with JNA was 1,240 mL (range, 50-6,000; see 
Table 2). Preoperative embolization was performed in 23 
patients (41%; Table 4). More patients with higher stages 
of JNA (IIIA and IIIB) underwent preoperative emboliza-
tion compared with those with lower stages (IB, IIA, IIB, 
and IIC): 100% and 75% in stages IIIA and IIIB, respec-
tively compared with 16.6%, 28.5%, 20%, and 46.1% in 

JNA stages IB, IIA, IIB, and IIC, respectively. Mean blood 
loss was not significantly different from patients who un-
derwent embolization compared with those who did not: 
1,580.4 mL vs 910.4 mL. Intragroup analysis revealed 
an insignificant blood loss difference in patients who 
underwent embolization vs those who did not undergo 
embolization in each group (Table 5). Mean blood loss in 
patients belonging to stage IIB and above was more than 
1 L (Table 6). Intraoperatively, serial hematocrit tests 
were conducted to keep the value above 27%, with 15 
patients (27%) requiring transfusion of 2 U of PRBCs. No 
blood transfusion was required in 18 patients (32.1%), 1 
U of PRBCs was transfused in 13 patients (23.2%), 3 U 
and 4 U of PRBCs were required in 4 patients (7.1%)each, 
and 5 U and 10 U of PRBCs were transfused in 1 patient 
(1.8%) each. 

Postoperatively only 39% of patients (n = 22) required 
PRBCs compared with 67% of patients (n = 38) in the in-
traoperative period: 1 U in 8 patients, 2 U in 10 patients, 
3 U in 2 patients, and 4 U in 1 patient (Table 2; for total 
preoperative and postoperative transfusions, see Table 
7). Preoperative hemoglobin concentration was 12.3 g/
dL (range, 8.3-13.6 g/dL) vs postoperative hemoglobin 
concentration of 10.44 g/dL (range, 6.7-13.6 g/d). 

Following intraoperative blood transfusion, arterial 
blood-gas analysis revealed hypocalcemia in 3 patients 
treated with IV calcium and increased base excess in 
1 patient treated with IV bicarbonate. Plasma and hy-

Table 4.  Preoperative Embolization in 23 of 56 Patients

  Preoperative embolization, 
Stage Number (%) of patients No. (%) of patients

IB 6/56 (10.7) 1/6 (16.6)

IIA 7/56 (12.5) 2/7 (28.5)

IIB 10/56 (17.8) 2/10 (20)

IIC 26/56 (46.4) 12/26 (46.1)

IIIA 3/56 (5.3) 3/3 (100)

IIIB 4/56 (7.1) 3/4 (75)

Table 6.  Mean Blood Loss According to Juvenile 
Nasopharyngeal Angiofibroma Stage

Stage Mean blood  
(No. of patients) loss, mL

1B (6) 622
11A (7) 821
IIB (10) 1,280
IIC (26) 1,429
IIIA (3) 1,067
IIIB (4) 1,700

Table 5.  Intraoperative Blood Loss, With or Without Preoperative Embolization 
Abbreviations: JNA, juvenile nasopharyngeal angiofibroma; MBL, mean blood loss.
aP < .05, significant.

  MBL (mL)  MBL (mL) 
 JNA stage with embolization without embolization 
 (No. of patients) (No. of patients) (No. of patients) P valuea

 1B (6) 200.0 (1) 706.0 (5) .3798

 IIA (7) 1,300.0 (2) 630.0 (5) .1180

 IIB (10) 1,200.0 (2) 1,300.0 (8) .6926

 IIC (26) 1,862.5 (12) 1,057.14 (14) .2683

 IIIA (3) 1,066.66 (3) 0 (0) —

 IIIB (4) 1,866.66 (3) 1,200.0 (1) .1797

 All patients 1,580.43 1,002.42 .0771
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droxyethyl starch was transfused in 4 patients each, 
and fresh frozen plasma was transfused in 3 patients. 
Intraoperatively all patients received lactated Ringer’s so-
lution as IV fluid. Additionally, 23 patients received hy-
droxyethyl starch in sodium chloride injection (Voluven), 
4 patients received plasma and hydroxyethyl starch, and 
fresh frozen plasma was transfused in 3 patients each. 

At least 3 different ENT surgeons were involved in 
the study period. Surgeries undertaken were as follows: 
transmaxillary excision (25/56; 44.6%), lateral rhinoto-
my (18/56; 32.1%), endoscopic excision (6/56; 10.7%), 
and transpalatal excision (3/56; 5.3%) Previous surgery 
for treatment of JNA was undertaken in 17 patients 
(30%) mainly by transmaxillary excision (Table 8). More 
than 1 L of blood loss occurred in surgeries using a com-
bined approach, lateral rhinotomy, midfacial degloving, 
transmaxillary excision, and preauricular subtemporal 
approach and temporoparietal craniotomy (see Table 8).

At the end of surgery, 46 (82%) were kept electively 
intubated using a T-piece after reversal of neuromuscu-
lar blockade with neostigmine and glycopyrrolate. This 
was due to either a long and extensive surgery (causing 
edema of oral structures) and/or massive blood trans-

fusion (> 50% blood volume loss within 3 hours; see 
Table 8). Hypothermia, which frequently follows blood 
transfusion, was also a predictor of keeping patients elec-
tively intubated, although these data were not collected. 
Patients were monitored overnight in the recovery room, 
and the trachea was extubated the coming morning after 
confirming no active nasal bleeding and fully awake 
status. No patient required either tracheal reintubation 
or surgical reintervention.

The mean duration of surgery was 165 minutes 
(range, 60-540 minutes), and mean duration of anes-
thesia was 208.4 minutes (range, 90-600 minutes). The 
mean length of stay postoperatively was 8.3 days (range, 
3-27 days). There was no mortality or morbidity. 

Discussion
According to the present study, mean blood loss in 
JNA surgeries is 1,240 mL. Preoperative embolization 
is mainly performed in patients with JNA stages IIIA 
and IIIB and in almost half of the patients at stage IIC. 
However, mean intraoperative blood loss during JNA 
resection is similar irrespective of preoperative emboliza-
tion. Intraoperative blood loss is more than 1 L in sur-

Table 7.  Total Intraoperative and Postoperative Blood Transfusions

Patient Total blood transfusion, U

 1 0
 2 0
 3 2
 4 0
 5 2
 6 0
 7 3
 8 4
 9 3
 10 0
 11 1
 12 0
 13 1
 14 5
 15 2
 16 0
 17 2
 18 3
 19 0
 20 3
 21 1
 22 0
 23 6
 24 0
 25 0
 26 3
 27 7
 28 0

Patient Total blood transfusion, U

 29 4
 30 2
 31 0
 32 10
 33 2
 34 4
 35 2
 36 1
 37 4
 38 2
 39 2
 40 3
 41 0
 42 5
 43 1
 44 2
 45 3
 46 12
 47 3
 48 1
 49 4
 50 0
 51 2
 52 0
 53 2
 54 5
 55 2
 56 3
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Table 8.  Mean Blood Loss With Type of Surgery and Extubation Status 

 Duration of Blood loss, Extubation on Not 
Type of surgery surgery, min mL same day extubated

Endoscopic excision 165 708 4 2

Transpalatal excision 163 767 2 1

Transmaxillary excision 152 1,183 6 17

Lateral rhinotomy 153 1,341 5 13

Sublabial excision 105 350 1 0

Midfacial degloving  230 2,800 1 0

Maxillary swing and excision 195 550 1 1

Combined approach 540 6,000 0 1

Preauricular subtemporal approach 255 1,300 0 1 
 and temporoparietal craniotomy

geries for stage IIB and above and in surgeries involving 
lateral rhinotomy, midfacial degloving, transmaxillary 
excision, and midfacial degloving and combined ap-
proach. Intraoperatively, most patients require 2 U of 
PRBCs. No blood transfusion is required in nearly one-
third of patients; however, in about half of these patients, 
2 IV lines are inserted. Postoperatively 39% of patients 
require blood transfusion. In the postoperative period, 
82% of patients are kept electively intubated, with tra-
cheal extubation the coming morning. 

In contrast to the previous retrospective analysis of 
perianesthetic management of patients with JNA pub-
lished more than a decade ago and which described 10 
patients,29 our study involved a much larger group of 
56 patients. Also, for most patients, the previous study 
included only lateral rhinotomy, whereas the present ret-
rospective analysis included different types of surgeries 
undertaken for JNA, including preoperative emboliza-
tion.29 Thus, the present study gives an extensive review 
on perianesthetic management of JNA surgeries, includ-
ing blood loss and its replacement. 

In the previous analysis, only 2 of the patients un-
derwent preoperative embolization, at the time a new 
mode of treatment in the authors’ study institute.29 
These patients had a blood loss of 600 mL and 1,500 mL; 
however, there was no mention of the JNA stage, and 
blood loss was not statistically compared with that of the 
patients who did not undergo preoperative embolization. 
In the present study most patients who underwent pre-
operative embolization belonged to stages IIIA and IIIB of 
JNA, and nearly half of the patients (46.1%) to stage IIC; 
however, mean blood loss in patients who underwent 
embolization was not found to be significantly different 
from that of patients who did not. 

The previous analysis reported a mean blood loss of 
3,200 mL, much more than 1,240 mL reported in the 
present study. Moreover, blood was transfused in all 
patients in the previous study compared with no blood 
transfusion in 32.1% in the present study. No mention 

was made of the blood loss according to the JNA stage in 
the previous analysis in contrast to our study. We specu-
late that the lesser blood loss reported in our study could 
be due to following reasons: our study included various 
types of surgeries other than lateral rhinotomy and had 
much shorter mean surgical time (< 3 hours vs 6 hours). 
Moreover, all our ENT surgeons had more than 10 years’ 
experience in surgical excision of JNA.

All patients were kept intubated in the previous study 
compared with only 82% in the present study. This was 
probably mainly due to increased blood loss and long 
duration of surgery. 

Two IV cannulas were inserted in all patients in the 
previous study. In the present study, a single IV cannula 
was inserted in 9 patients (16%), whereas 13 patients 
(23.2%) belonged to lower stages of IB and IIA with blood 
loss less than 1 L. This probably suggests that, although 
many of the anesthetists are comfortable with 1 IV line in 
lower stages of JNA (IB and IIA), some would still prefer 
to insert 2 IV cannulas, probably because of the notoriety 
of the association of JNA with blood loss. In the postop-
erative period, 22 patients (39.2%) required transfusion 
of PRBCs; thus, serial determinations of hematocrit and 
hemoglobin are important in the first 24 hours to replace 
and correct the blood loss. Also important is to analyze 
blood gases to correct electrolyte abnormalities, espe-
cially about blood transfusion, as was found in the present 
study (hypocalcemia and increased base excess).

Preoperative angiography, usually performed 48 hours 
before the surgery, helps in delineating the vascular 
supply and enables embolization of feeder vessels of 
external and internal carotid arteries.25 Moulin et al25 
compared the blood loss during removal of JNA in the 
embolized group vs the nonembolized group and found 
that the difference of blood loss in patients without 
embolization was not significantly different from that 
of patients who underwent embolization. However, a 
significant difference was noted between the embolized 
and the nonembolized patients with high-grade tumors, 
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but not between those with low-grade tumors. Although 
the present study also determined insignificant blood loss 
in patients with or without embolization, in contrast, we 
did not find any significant difference in blood loss in 
patients with high-grade tumors. This could be because 
only 7 patients had a higher stage of JNA (IIIA and IIIB) 
in the study period.

To minimize intraoperative bleeding and oozing and to 
provide a dry surgical field, the anesthetist should use hy-
potensive anesthesia in these patients. In our institute this 
was achieved with isoflurane with or without hypotensive 
agents along with the patient in a reverse Trendelenburg 
position. Various drugs are described in the literature 
for inducing intraoperative hypotensive anesthesia.30,31 
Massive JNA may distort the shape of the face, leading to 
difficult mask ventilation. However, we did not experi-
ence this problem. To avoid inadvertent intraoperative 
tube extubation (due to wet tube fixation with blood and/
or secretions), all our endotracheal tubes were fixed with 
adhesive tape (Dynaplast, Johnson & Johnson). 

If active epistaxis due to JNA occurs, a rapid-sequence 
induction is preferred because these patients are consid-
ered “full stomach.”32 However, as all our patients were 
electively operated and none were actively bleeding, 
rapid-sequence intubation was not carried out in any of 
the patients, unlike the previous study in which rapid-
sequence intubation was carried out in all patients.29 

Use of nitrous oxide may be avoided because of the 
risk of air embolism owing to the head-up position and 
involvement of major vessels during surgery. A long 
duration of surgery and blood transfusions can both 
decrease the core body temperature to less than 35°C, 
which can result in prolonged recovery time. Thus, hy-
pothermia should be avoided and treated.

One limitation of the study is that it was carried out 
at a single center and included only Asian patients; thus, 
the results might not be applicable to other centers. Also, 
because different surgeons and anesthetists were involved 
in the study period, it could have affected the uniformity 
of the results. We also did not compare the difference in 
blood loss with and without the use of hypotensive agents.

We conclude that with modern advances in surgery 
and anesthesia, most JNA surgeries do not require re-
placement of more than 2 U of blood intraoperatively. 
Only a single IV line is required in stages IB and IIA due 
to less blood loss. Not all patients need to be kept intu-
bated electively in the postoperative period, with the only 
predictors being hypothermia, increased blood loss, and 
extensive surgery.
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