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ABSTRACT
Background 
Functional endoscopic sinus surgery (FESS) is a minimally invasive technique commonly used to restore sinus 
ventilation and function under direct visualization. A small amount of bleeding can obscure the surgical field. 
Block of greater palatine fossa (GPF) through the greater palatine foramen via trans-oral approach may be used 
as technique for controlling bleeding during FESS. The objective of this study is to see the study the effect of 
GPF block on intraoperative bleeding during endoscopic sinus surgery.

Methods
This was a quasi experimental study was conducted on 34 patients undergoing surgery in COMS-TH, Bharatpur, 
Chitwan during a period of 1 year. Unilateral Trans Oral infiltration of the GPF with 2 mL of 2% lidocaine and 
1:80,000 adrenalin was done, and other side was infiltrated with normal saline.

Results
 In our study, the endoscopic surgical field grade between normal saline and 2 mL of 2% lidocaine and 1:80,000 
adrenaline suggested that GPF block group has significantly lesser bleed than saline infiltrated side.

Conclusions 
In our study, the GPF block group maintained a lower surgical grade during the entire duration of surgery when 
compared to normal saline.
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INTRODUCTION
Traditional bleeding control methods are often inef-
fective in FESS, increasing risks of skull base inju-
ries, CSF leaks, and damage to the orbit. Poor visi-
bility can harm healthy tissue, leading to synechiae. 
A dry surgical field improves visualization, enhances 
surgical precision, reduces operation time, and low-
ers complication rates.1-4 Common bleeding control 
methods in FESS include bipolar diathermy, pack-
ing, vasoconstrictors, hypotension, and steroids, each 
with varying success.1,5,6 The greater palatine fossa 
(GPF) block, accessed via the greater palatine fora-
men, reduces blood supply from the maxillary ar-
tery via vasoconstriction, minimizing intraoperative 
bleeding.7–10 This study examines the GPF block's 
effectiveness in controlling bleeding and improving 

the surgical field during FESS. It compares outcomes 
with and without the block, addressing a research gap 
in Nepal. A 2018 study in Dharan found better visi-
bility and reduced blood loss with the fossa block.1

METHODS
A quasi-experimental study was conducted in the 
Department of Otorhinolaryngology and Head 
and Neck Surgery, College of Medical Sciences 
(CoMS), Chitwan, Nepal from 1st January, 2022 to 
31st December, 2022 for a period of one year. A total 
number of 34 patients were included in the study. 
Non-probability sampling technique was used in the 
study. Patients who were diagnosed with chronic 
sinusitis and nasal polyposis and undergoing 
Functional endoscopic sinus surgery (FESS) were 
included in the study. The pathology must be 
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identical on either side of paranasal sinuses and nasal 
cavity on CT scan based on Lund- Mackay score.11 
Gender, age, and disease severity of paranasal 
sinuses based on Lund- Mackay scores were noted 
preoperatively. Patients with concomitant deviated 
nasal septum where septoplasty was required, 
patients with anticoagulant therapy were excluded 
from the study. Informed consent was taken from 
the patients for the study. The study was approved 
from the Institutional Review Committee of CoMS-
TH (Ref. No. 2021/75). The surgery was done 
under GA. Unilateral transoral local anaesthesia 
infiltration of the greater palatine fossa with 2 
mL of 2% lidocaine and 1:80,000 adrenaline was 
done. The primary researcher gave the block and 
the surgeon was blinded so that he didn't know the 
side of block and gave the bleeding score. This 
technique involved introducing a needle into the 
greater palatine foramen and traversing the greater 
palatine canal into the pterygopalatine fossa. The 
greater palatine foramen was located by placing 
a finger in the mouth and palpating the junction 
of the hard and soft palate. The finger was drawn 
anterior to the posterior rim of the hard palate for 
3-5 mm, half way between the second molar tooth 
and midline of the hard palate. In this study 25-g 
needle was used to perform this injection through 
the mouth bent at 25 mm from the tip at an angle 
of 45°. For the control group, normal saline was 
injected through the greater palatine foramen in 
the same setting. At the commencement of surgery 
and at regular 15-minute intervals the surgeon 
performed surgical field assessment. The side being 
operated was alternated every 30 minutes. This was 
done by nasal packing using 2% xylocaine with 
adrenaline in both nostrils alternately to create 
a clear surgical field. At each assessment other 
parameters including mean arterial blood pressure 
(MAP), heart rate, concentration of end-tidal CO2 
was recorded by the anesthetist. The extent of 
nasal bleeding was evaluated according to the scale 
adopted by Boezaart (Table 1).12 The aim of this 
scale was to quantify the amount of bleeding in the 
surgical field during endoscopic sinus surgery. 

RESULTS
The current study included 34 patients planned for 
FESS. Patients aged 15-68 years were included in the 
study. The maximum number of patients planned for 
FESS belonged to age group of 30-40 years (n=34). The 
mean age of presentation was 36.23 years (Figure 1).

Table 1. Boezaart Surgical Field Grading. 12

Grades  Surgical Site Assessment
Grade-0 No bleeding (cadaveric conditions)
Grade-1 Slight bleeding, no suctioning required

Grade-2 Slight bleeding, occasional suctioning 
required

Grade-3
Slight bleeding, frequent suctioning 
required; bleeding threatens surgical field 
a few seconds after suction is removed

Grade-4
Moderate bleeding, frequent suctioning 
required and bleeding threatens surgical 
field directly after suction is removed

Grade-5

Severe bleeding, constant suctioning 
required; bleeding appears faster than it 
can be removed by suction; surgical filed 
severely threatened and surgery usually is 
not possible

Figure 1. Age Distribution of patient.

In this study there were 21 male patients (61%) and 
13 female patients (39%). The mean grade of blood 
loss in greater palatine fossa (GPF) block side minus 
control equaled 1.03. 95% confidence interval of this 
difference ranged from 0.78 to 1.28. The two-tailed 
p-value equaled 0.0001. By conventional criteria, 
this difference was considered to be very statistically 
significant (Table 2).
The average time duration of the surgery was 
calculated. The mean time duration of surgery on 
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the side of GPF block was 58.24 minutes and on the 
control side was 68.38 minutes. The mean of GPF 
minus control equaled 10.15. The 95% confidence 
interval of this difference ranged from 19.74 to 
0.56. The two-tailed p-value equaled 0.0384. By 
conventional criteria, this difference was considered 
to be statistically significant (Table 3).

block in reducing intraoperative bleeding during 
bilateral endoscopic sinus surgery (FESS). Our 
findings indicate that the use of the GPF block is 
associated with a statistically significant reduction 
in blood loss when compared to the control side, as 
evidenced by the mean grade of blood loss difference 
of 1.03 (p-value = 0.0001). This reduction in bleeding 
can enhance surgical visibility and potentially reduce 
complications during endoscopic procedures due to 
hemorrhage and obscured surgical field, aligning with 
findings by DeConde et al., who noted that effective 
regional anesthesia techniques can significantly 
lower intraoperative bleeding in sinus surgeries.13 
Demographically, our study revealed a male 
predominance (61%) within the age group of 30-40 
years, which aligns with literature suggesting that 
sinus issues and the need for surgical intervention are 
more common in this demographic.14,15 The mean age 
of presentation, 36.23 years, reflects a typical patient 
profile for FESS, allowing for a focused analysis of the 
impact of the GPF block in this age group. In addition 
to reducing intraoperative bleeding, our study found 
that the GPF block also led to a statistically significant 
decrease in the duration of surgery, with an average 
time difference of 10.15 minutes (p-value = 0.0384). 
This reduction in surgical time may enhance patient 
throughput and reduce overall resource utilization 
in the operating room. Similar findings have been 
reported by Ubale et al., who demonstrated that the 
use of regional anesthesia techniques could lead to 
a decrease in surgery duration, thereby improving 
operational efficiency.16 Moreover, Eberhart et al. 
highlighted that effective anesthesia not only shortens 
procedure times but also enhances patient recovery.17 
The findings of the study highlight a significant 
correlation between preoperative nasal sinus disease 
activity, as assessed by the Lund Mackay score 
and intraoperative bleeding during sinus surgery. 
This relationship underscores the importance of 
understanding the baseline disease state in patients 
undergoing such procedures. Increased disease 
activity may lead to vascularization and inflammation, 
which can contribute to heightened intraoperative 
bleeding.18 Additionally, the results indicate that the 

Pokharel et al. Comparison of Intraoperative Bleeding During Bilateral..

Table 2. Boezart Grading comparing GPF block site 
with control side.

Boezart 
Grading Number Mean SD

Standard 
Error of 

Mean
p-value

Block Side 34 2.21 0.48 0.08
0.0001Control 

Side 34 3.24 0.55 0.09

Table 3. Surgery time comparing GPF block site 
with control side.

Surgery 
Duration Number Mean SD

Standard 
Error of 

Mean
p-value

Block Side 34 58.24 17.92 3.07
0.0384Control 

Side 34 68.38 21.52 3.69

A strong correlation between radiological 
preoperative disease activity as determined by Lund 
Mackay score and intraoperative bleeding is found 
in both cases and controls (Table 4).12 The results in 
both cases and controls showed positive correlation 
between radiological preoperative disease activity 
and intraoperative bleeding scores. However, the 
severity of bleeding was significantly less in GPF 
block cases group as seen in Table 2 and Table 4. The 
mean Boezaart bleeding score is higher in control 
group where GPF block is not given.

Table 4. Correlation between preoperative disease 
score and intraoperative bleeding.

Parameter GPF block 
cases Controls

Number of patients 34 34
Average Lund-Mackay Score 8.5 8.5
Mean Boezaart Bleeding Score 2.21 3.24
Pearson relation coefficient(r) 0.8602 0.8592
p-value relation coefficient (r) <0.001 <0.001

DISCUSSION
The present study provides strong evidence regarding 
the effectiveness of the greater palatine fossa (GPF) 
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application of a Greater Palatine Fossa (GPF) block 
significantly reduces the severity of bleeding during 
surgery. The mean Boezaart bleeding score was 
notably lower in patients who received the GPF block 
compared to those in the control group, suggesting 
that this technique may be effective in managing 
intraoperative hemorrhage. The GPF block likely 
provides effective anesthesia to the palatine region, 
minimizing vascular response and bleeding risk during 
the procedure.19 The clinical implications of these 
findings are substantial. By minimizing intraoperative 
bleeding and decreasing surgical time, the GPF block 
can contribute to improved surgical outcomes and 
patient safety. These advantages may also translate 
to reduced postoperative complications, shorter 
recovery times, and increased patient satisfaction, 
as noted by Bhattachharya et al., who highlighted 
the benefits of effective pain management strategies 
in enhancing patient experiences following sinus 
surgery.20 Additionally, studies by Praveen et al. and 
Zimmer et al. support the idea that effective bleeding 
control leads to fewer postoperative complications 

and improved overall outcomes. 21,22 However, some 
limitations must be acknowledged in this study. The 
relatively small sample size of 34 patients may limit 
the generalizability of the findings. Future studies 
with larger cohorts and multi-center designs would 
be beneficial to validate these results further. Long-
term outcomes related to the use of GPF blocks in 
FESS, including pain management and postoperative 
recovery, also warrant further investigation, as 
highlighted by Cameron et al. and Das et al. 23,24

CONCLUSIONS
The results of study suggest that the greater palatine 
fossa block is an effective method for reducing 
intraoperative bleeding and surgical duration in 
patients undergoing bilateral endoscopic sinus 
surgery. Further research is needed to solidify its role 
in clinical practice and to explore potential long-term 
benefits associated with its use.
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