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Abstract 

Background:  Bleeding is a common intraoperative complication in most of the surgeries and 

remains a challenge for the Surgeons. Despite the availability of many techniques, there is no 

definite method for controlling bleeding during endoscopic nasal surgeries. Objective: In this 

study, we evaluated the effectiveness of pterygopalatine fossa infiltration with lignocaine and 

adrenaline in controlling surgical field bleeding during endoscopic nasal surgery. Methods: 

Comparative observational study conducted in Department of ENT (Ear- Nose-Throat) of a 

tertiary care hospital. All patients who were diagnosed with chronic sinusitis, bilateral 

sinonasal polyposis, bilateral inferior turbinate hypertrophy supported by nasal endoscopy and 

computed tomography were considered for the study after fulfilling the inclusion and exclusion 

criteria. The effect of Pterygopalatine fossa infiltration was tested by injecting 2 mL of 

xylocaine with 1:100000 adrenaline in pterygopalatine canal on one side (test side), and saline 

on the control side. The surgical field was assessed and graded every 15 minutes on both sides 

according to Boezaart and Vander Merwe scoring system. Result: In our study, among the 22 

patients who were infiltrated, 19 patients (86%) showed surgical field improvement on the 

infiltrated side, 3 patients (14%) had similar fields on both side (infiltrated and non-infiltrated 

side) and none of the patients had lesser bleed on the saline infiltrated side. The grading scale 

of surgical field was done using a scale called Boezaart and van der Merwe scale and the result 

was significantly better on the infiltrated side. (p value <0.001). Conclusion: This study finds 

a significant difference in surgical field bleeding, favouring the injection side. Since it is a 

simple technique with minimal complications, it can be routinely incorporated in all endoscopic 

nasal surgery. 
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Introduction  

Bleeding is a common intraoperative complication in most of the surgeries and remains a 

challenge for the Surgeons. It hampers the adequate visualization of the surgical field and thus 

increases the rate of complications. It is particularly relevant in otorhinolaryngology for 

surgical bleeding to be controlled since many of the techniques used to control bleeding in 

other parts of the body cannot be used to control bleeding during surgery of the nasal cavities 

and paranasal sinuses. Therefore, control of intra operative bleeding is of prime importance as 

even a minute bleed can obscure the surgical field necessitating frequent suctioning and 

prolonging the operation time. However, intraoperative bleeding is a significant downside of 

endoscopic viewing. This increases the risk of consequences such as brain injury, orbital or 

optic nerve injury, and catastrophic bleeding from major vessels (e.g., internal carotid artery).1 

Bleeding during endoscopic nasal surgeries can be minimized by various techniques which 

include Obtaining appropriate hemostasis, which plays an important role in delivering an 

optimal surgical field and decreasing associated complications.2 Methods to reduce intra-nasal 

bleeding include elevating the head end during surgery, administering epinephrine to the nasal 

wall,1 inducing bradycardia during surgery,2 packing the nose with decongestants, and inducing 

low blood pressure with magnesium3 or α-agonist administration before surgery.4,5 Endoscopic 

nasal surgeries can cause significant bleeding in some patients despite the use of all these 

techniques. In this study, we evaluated the effectiveness of pterygopalatine fossa infiltration 

with lignocaine and adrenaline in controlling surgical field bleeding during endoscopic nasal 

surgery. 

 

Methodology 

Aim: To evaluate and compare the effectiveness of pterygopalatine fossa block in controlling 

intra operative bleeding during endoscopic nasal surgery. 

Study Design: Comparative observational study. 

Study Site:  The study was conducted in Department of ENT (Ear- Nose-Throat) of a tertiary 

care hospital. 

All patients who were diagnosed with chronic sinusitis, bilateral sinonasal polyposis, bilateral 

inferior turbinate hypertrophy supported by nasal endoscopy and computed tomography were 

considered for the study after fulfilling the following inclusion and exclusion criteria.  

Inclusion Criteria: Age above 18 years.  

Exclusion Criteria: Patients with hypertension, hypersensitive to lignocaine, bleeding 

disorders, patient who are on anticoagulant therapy for example antiplatelets were all excluded 

from the study.  

Ethical considerations:  The study was initiated after obtaining approval taken from the 

institutional ethics committee and department of ENT. A written informed consent was taken 

from all the patients. 

Method: The subjects who present to the ENT outpatient clinic with nasal complaints will go 

through a detailed ENT examination including rigid nasal endoscopy and CT scan.  Patients 

will be selected for the study if they fulfill the inclusion and exclusion criteria. A written 

consent will be obtained from every patient.  The effect of Pterygopalatine fossa infiltration 

tested by injecting 2 mL of xylocaine with 1:100000 adrenaline in pterygopalatine canal 

through Greater Palatine Foramen (GPF) on one side (test side), and saline on the control side. 

The surgeon who will be performing the surgery will be aware of the injections being 

administered on either side. All the surgeries will be performed by multiple surgeons who have 

performed the pterygopalatine infiltration. The principal investigator who will score the 
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surgical field grading at various time intervals remains blinded to the infiltration used on either 

side. The surgical field will be assessed and graded every 15 minutes on both sides according 

to Boezaart and Vander Merwe scoring system (table 1).Boezaart et al.6 in 1995 first proposed 

endoscopic surgical field grading scale to evaluate the effect of Esmolol and sodium 

nitroprusside during ESS and found that esmolol induced hypotension produced a superior 

surgical field. 

 

Table 1: Boezaart surgical field grading  

Grade Assessment 

0 No Bleeding (cadaveric conditions) 

1 Sligh Bleeding- No suctioning required 

2 Sligh Bleeding- occasional suctioning required 

3 Sligh Bleeding- Frequent suctioning required. Bleeding threatens surgical field a 

few second after suction is removed 

4 Moderate Bleeding- frequent suctioning required and bleeding threatens surgical 

field directly after suction is removed 

5 Severe Bleeding- constant suctioning required. Bleeding appears faster than can 

be removed by suction. Surgical field severely threatened and surgery usually not 

possible 

 

 

Statistical analysis - Statistical tests applied are as follows-  

• Student un paired t-test  

• Chi-Square test   

• Phi – test  

Analysis done using Statistical Package for Social Sciences (SPSS) version 24.0 following data 

entry in MS EXCEL spreadsheet.  

Sample size - Based on the study conducted by AN INTERNATINAL JOURNAL CLINICAL 

RHINOLOGY [May-August 2017;10(2):62-65] in order to expect a difference of 1.9 in mean 

blood loss (according to Boezaart and van der Merwe Scale for endoscopic grading of bleeding 

during FESS) between the groups.  Assuming 95 % confidence interval and 80% power with 

pooled standard deviation of 3.5 sample size estimated for the study is 22 each.  

N = [Z 1- α +Z1- β] *2SD²/ (mean difference) ². 

 

Result 

Our study included 38 patients who underwent endoscopic nasal surgery. Among the study 

subjects, one side acted as the case in which the standard greater palatine approach was used 

to give infiltration and the opposite side acted as the control where normal saline infiltration 

was given. Using a standard Boezaart and van der Merwe scale, the surgical field was graded 

every 15 minutes by the investigator(observer). The observer was unaware of the side which 

was infiltrated.  Among the study population, majority of the patients were of middle age group 

with oldest being 70 years, youngest being 18 years and the mean age being 32 years. 9 were 

males and 13 were females among the study population (figure 1).  

In this study, out of 22 patients who were given pterygopalatine fossa infiltration, improvement 

in surgical field was seen in 19 patients (86%) in adrenaline +xylocaine infiltrated side, almost 

similar surgical fields were seen on both sides in 3 patients (14%) and none of the patients had 

better field on the saline infiltrated side. Using a standard Boezaart and van der Merwe scale, 

the grading of surgical field was done and the results were significantly better on the adrenaline 

+ xylocaine infiltrated side (p value <0.001) (table 2). 
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Figure 1: Sex distribution 

 

Table 2: Comparison of bleeding between case and control group 

Boezaart 

Grading 

Number Mean Standard 

Deviation 

P Value 

Block side 22 8.41 2.971 P <0.00I 

Control side 22 11.77 2.910  

 

 

Surgical field bleeding grade done at 45 min, 60mins (table 3) and 90 minutes showed 

statistically significant improvement in favour of intervention whereas grading done at 15 min, 

30 min, 75 min, 105 min and 120 minutes were not significant (figure 2). 

 

 
Figure 2: surgical grade at 60 minutes 

 

Table 3: surgical grade at 60 minutes (p=0.01 -> hrs) 

Surgical grade Test side Control side Total 

 10 2 12 

Grade 1 45.5% 9.1% 27.3% 

Grade 2 10 12 22 

 45.5% 54.5% 50% 

Grade 3 2 8 10 

 9.1% 36.4% 22.7% 

Total 22 22 44 

 100% 100% 100% 
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Discussion  

Endoscopic nasal surgery is most effective when the surgeon has good visibility of the 

operative field throughout the procedure. Deterioration in surgical field quality due to bleeding 

has been demonstrated to prolong the process and may increase the risk of operative 

complications.7  Understanding where the greater palatine fossa (GPF) is located is essential 

for improving posterior palate injection technique and attaining ideal hemostasis. According to 

Ajmani (8), Surgical field bleeding depends on many factors, including the severity of the 

disease and the patient’s co-morbid conditions such as high blood pressure and blood clotting 

disorders. In India, 64% of the larger palatine fosse is situated on the opposite side of the 3rd 

molar. The surgeon’s inability to adequately visualize the surgical environment also increases 

the risk of tissue injury with an increased risk of scarring, adhesion, and disease recurrence 

after surgery.9 

 Various well described and developed strategies to minimize intra-operative bleeding include 

– patient positioning, anesthetic techniques, topical decongestants, infiltration techniques and 

surgical techniques. Pterygopalatine fossa infiltration is one of the techniques. In the 

pterygopalatine fossa it is possible to reach both the nasopalatine nerve and the posterior nasal 

branches of the maxillary nerve.10 This means that both the lateral wall of the nasal 

cavity and the posterior part of the septum can be successfully anesthetized 

by local anesthetic infiltration of the pterygopalatine fossa through the greater 

palatine foramen. 

The method of pterygopalatine fossa infiltration is used in different procedures including FESS, 

septorhinoplasty and dental regional anesthesia.11,12 This study aimed to see the effect of the 

pterygopalatine canal injection with local anesthetic (2% xylocaine) and 1:100000 adrenaline 

on bleeding during endoscopic nasal surgery. Injection in pterygopalatine canal was given 

based on previously mentioned technique. This study finds a significant difference in surgical 

field bleeding favouring the injection side. Surgical field bleeding showed significant 

difference at 45, 60 and 90 minutes duration. The overall surgical field bleeding showed 

improvement on intervention side with p value of <0.001. Similarly, Wormald et al.5 found 

injection of the pterygopalatine fossa resulted in an improved surgical field during endoscopic 

sinus surgery. Another study was done by Bhardwaj VK,13 Novonty GM regarding greater 

palatine canal injection as an alternative to posterior nasal packing and arterial ligation in 

epistaxis and showed results favouring the procedure. Contrary to our findings, Valdes et al.14 

found no significant differences between injected and non-injected sides in terms of surgical 

field grade. Although many complications have been described in literature, we did not 

encounter any complication related to the infiltration technique in the study subjects. In the 

study by Wormald et al.,5 no complications were mentioned as such. In a study using local 

vasoconstrictors by Riegle et al.,15 patients had systemic side effects like increase in BP and 

HR, headache. It has also been reported that operative time affects the operative field,16 which 

may be due to vascular dilation with operative time and an increase in the area of damaged 

tissue in.17 

Both anaesthetic techniques and surgical techniques have to be combined to get an optimum 

result during endoscopic sinus surgery. In our study, we have noted that the pterygopalatine 

fossa infiltration gives a better haemostatic control. We therefore recommend pterygopalatine 

injection as an additional maneuver along with a few of the other described techniques for an 

optimised surgical field during endoscopic nasal surgery.  

 

Conclusion  

Our study aimed to see the effect of the pterygopalatine fossa injection with 2ml xylocaine plus 

1:100000 adrenaline on reducing bleeding during endoscopic nasal surgery and thus providing 
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a better surgical field. This study finds a noteworthy difference in surgical field bleeding, 

favouring the injection side. Surgical field bleeding showed significant difference at 45-, 60- 

and 90-minutes duration. The overall surgical field bleeding showed improvement on 

intervention side with p value of <0.001. The technique for attaining haemostasis in ESS is 

multifactorial; this may range from simple warm saline irrigations to use of gelatin matrix in 

achieving haemostasis. Infiltration of the pterygopalatine fossa is one of the many techniques 

that can be adopted to provide a better surgical field. Since it is a simple technique with minimal 

complications, it can be routinely incorporated in all endoscopic nasal surgery. 
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