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ABSTRACT

Headache and facial pain are very common and distressing complaints. Due to its multifactorial
origin often it remains undiagnosed and inadequately treated. One very important cause which is
missed in daily practice by primary physicians is rhinogenic contact point headache. In this study,
we will elicit how effective surgical treatments are for rhinogenic contact point headaches when
other causes are ruled out.
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INTRODUCTION

Headache is a prevalent issue in medical environments and causes distress for both patients and
physicians. However, when considering various causes, doctors should be vigilant about a potential
rhinologic origin of pain[1]. Non-inflammatory sinonasal pathology-induced headache is a recently
recognized clinical condition that has been extensively discussed in the literature for the past two
decades[2][3].

Rhinogenic contact point headache (RCPH) is a term used to describe intermittent pain that occurs
in specific areas around the eyes and temples[4]. This pain is caused by contact between the mucous
membranes in the nasal cavities and does not involve any signs of inflammation, excessive tissue
growth, discharge, or abnormal masses[5]. The headache typically subsides within 5 minutes after
applying local anesthesia to the contact area and significantly improves within 7 days after
removing the contact points[6].

Contact points can potentially trigger additional headaches or worsen primary headaches. Mucosal
contact headache is a recently recognized secondary headache disease in the International
Classification of Headache Disorders (ICHD-2) that is backed by inadequate data[7][8]. These
headaches are defined by sporadic pain that is focused in the areas around the eyes and the inner
corners of the eyes or the temples and cheekbones[9]. These headaches are accompanied by signs of
contact between the nasal lining and certain locations, which can be observed through nasal
endoscopy or computed tomography (CT) imaging[10][11].

The interaction between the structures, not only acts as a mechanical stimulus in the areas where
pain originates, but also triggers a local inflammatory response, leading to the release of pain-related
mediators. Substance P and histamine, acting as mediators, decrease the pain threshold in the
receptors of the nasal mucosa[12] .The literature recognizes the mechanism of local reflex, which is
initiated by contact between structures and results in the release of vasoactive amines and the
development of edema[l3]. The chemical P can serve as a mediator of the reflex in this
mechanism[14].

Various stimuli acting on polymodal receptors in the nasal mucosa, including viral, chemical,
caloric, or mechanical (pressure) irritants, can produce an orthodromic impulse to the cerebral
cortex[15]. This impulse is mediated by substance P and is responsible for the perception of pain.
Furthermore, these stimuli not only produce orthodromic impulses, but also generate antidromic
impulses. These antidromic impulses have the ability to release P substance in the nasal mucosa,
which in turn mediates plasma leak, vasodilation, smooth muscle contraction, and hypersecretion.
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The term used to describe this mechanism is axonal reflex. The swelling of the mucosa might
exacerbate the pressure between the structures, perpetuating the cycle[16][17].

Therefore, the objective of this study is to assess the results of surgical treatment for rhinogenic
contact point headache caused by anatomical changes in the nose[18].

Anatomical Variations

The most common variations are :

1) Variations in the middle turbinate
2) Variations in the uncinate process
3) Variations in the ethmoid bulla

4) Variations in the nasal septum[19]

Middle turbinate Variation:
Concha bullosa:

The condition in which the middle turbinate becomes pneumatiiedAis: referred to as concha
bullosa[20][21].

Paradoxically curved middle turbinate:
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The middle turbinate bone typically exhibits a medial convexity towards the nasal septum[22][23].
When paradoxically curved, the convexity is oriented laterally, namely towards the lateral sinus
wall.

Uncinate Variations :
e Deviation of the uncinate tip.

Middle UNCINATE PROCESS FUSION .
turbinate . :‘Ju;d tllp

o
ethmoid

floor.

[ i

e Pneumatised uncinate tip (uncinate bulla)[24].
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Ethmoidal Variations
¢ Enlarged ethmoidal bulla

e Enlargement of Agger nasi cells[25]
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Variations in the Nasal Septum :
¢ Nasal septal deviation

MATERIAL AND METHODS

STUDY DESIGN: prospective observational study

SET UP: ENT department, dr sushilatiwari government hospital, haldwani

DURATION OF STUDY: 18 months of approval from IEC

SAMPLING FRAME : patients attending the ENT OPD with the major complaint of headache or
facial pain

STUDY UNIT:

e patients attending the ENT OPD with The major complaint of headache or facial pain described
as chronic, recurrent, excruciating, and/or

o disabling over the glabellar area and/or

e extending over the middle canthus region and/or

e supraorbital area unilaterally or bilaterally; and

e no signs of any inflammation, mass, or allergy in the nasal cavity and the paranasal sinuses as
noted in the nasal endoscopy or CT of the paranasal sinuses and

e meeting the inclusion and exclusion criteria.
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INCLUSION CRITERIA :

¢ Identification of contact areas in nose related to one or more anatomical variations on endoscopy
and CT.

o Normal neurological examination

¢ Normal ophthalmologic evaluation

e Patients giving consent.

EXCLUSION CRITERIA:
e Epistaxis

e Benign or malignant tumors
e Granulomatous disorders
Chronic rhinosinusitis
Nasal polyposis

Allergic rhinitis
Psychogenic headache
Patients not giving consent
Loss to follow up

SAMPLE SIZE
All the patients of headache or facial pain who came to the ENT OPD and met the inclusion
criteria, were included in the study sample size= 82

SAMPLING DESIGN
Consecutive sampling/ total enumerative type

STUDY TOOLS
e Endoscopy unit by karl storz, Germany

WORKING DEFINITIONS

1) Diagnostic nasal endoscopy : endoscopy of nose helps in the diagnosis of diseases of nose ,
paranasal sinuses and nasopharynx. Because of brighter illumination, magnificent and angled view
provided by the endoscopes, it is possible to examine all clefts and crevices of nose and
nasopharynx. It is an important part of examination of nose and nasopharynx.

Materials required : endoscope ( 30 degree / O degree )
Topical anaesthesia ( 4% lignocaine+ adrenaline 1:100000)
Tilley’s foreceps

Freer’s elevator

Suction tips

Antifog solution / savlon

2) NCCT nose & PNS : it is a non invasive diagnostic imaging procedure that uses a combination of
x-rays and computer technologyto produce cross-sectional images(slices) of the body it shows
detailed images of any part of the body , including bones , muscles , fat , organs and blood vessels

3) X-RAY PNS : it is a penetrating form of high energy electromagnetic radiation used for medical
imaging

METHODOLOGY
data of the patient was collected in a pre-designed proforma . the particulars , investigations ,
treatment, examinations, history and follow up etc were recorded at the relevant time.
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The assessment of the patient included a complete history and head and neck examination. In the
history importance was given to headache or facial pain described as chronic, recurrent,
excruciating, and/or disabling over the glabellar area and/or extending over the middle canthus
region and/or supraorbital area unilaterally or bilaterally. migraine , tension headache , neurologic
causes ,ophthalmic causes and hypertension sinusitis and polyps were ruled out. Other medical
problems such as diabetes , lung, heart and kidney disorders were documented.

PROCEDURE

Requirements :

e endoscopy unit

e Topical anaesthesia ( 4% lignocaine+ adrenaline 1:100000)

e Nasal instruments ( tilley’s forceps , nasal speculum , freer’s elevator )

e NCCT/ X-RAY

e The nasal examination started with evaluation of the external nose for any skin lesions and
osteocartilaginous framework deformities such as swelling, scars, sinus , ulcer, neoplasm ,
deformity , bony or cartilaginous enlargement.

e Vestibule was evaluated by lifting the tip of the nose. We looked for any abnormalities like
furuncle, fissure, crusting, dislocated caudal end of septum and tumors.

e Then Anterior rhinoscopy was performed where we examined the nasal cavities , septum, floor of
nose , inferior and middle turbinates, inferior and middle meatuses.

e In posterior rhinoscopy we examined the posterior choana , posterior ends of inferior turbinates
and nasopharynx.

e Diagnostic nasal endoscopy will be performed to look for any anatomical variations causing
headache.

e Decongestion test was performed. Pledgets soaked in 4% lignocaine & adrenaline (1/100000)
were kept between the anatomical variation and the mucosal contact point. If the patient got some
relief after decongestion , it meant he/she will be benefited from the planned surgery.

¢ Diagnostic nasal endoscopic findings was corelated with NCCT/ X-RAY findings.

¢ Routine blood investigatins were sent.

e Endoscopic surgery was performed according to the anatomical variations present. Concha
bullosa will be treated by lateral, subtotal, or submucous resection to allow the lateralization of the
medial remnant of the turbinate away from the nasal septum. An uncinate process will be resected
if pneumatized or medially or laterally bent. In the presence of an overpneumatized bulla, it will be
opened removing only the bulge of the cell following uncinectomy. Agger nasi cells, if narrowing
the frontal recess, will also be removed carefully without traumatizing the mucosa of the frontal
recess area. A paradoxically bent middle turbinate will be treated by segmental resection with
turbinate scissors throughout its bulbous part leaving the lamellar or superior part of the turbinate
intact. In cases with nasal septal deviation or septal spurs, nasal septoplasties or spur resections will
be carried out.

e Post op follow up was done in 1% week and 6™ week and outcome was assessed using VAS
scoring system.

RESULTS
e The present study was conducted on 82 patients presenting with headache or facial pain.
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Table 1: Age wise distribution of patients

Age group (Years) Frequency Percentage
18-30 62 75.60
31-40 18 21.94

41 -50 1 1.23

51 -60 1 1.23

Range 18 - 56

Mean + SD 27.90 £ 5.89

The mean age of the patients was 27.90 + 5.89 years, ranging from 18 — 56 years. Maximum
number of the patients were in the age group of 18 — 30 years (75.6%).

AGE DISTRIBUTION

75.6
80
70
w 60
< 50
>
Z 40
< 30
L
a 20
10 0 1.23 1.23
0 _—— > 4 A
<18 18-30 31-40 41-50 51-60
AGE GROUP (YEARS)
Table 2: Gender wise distribution of patients
Gender Frequency Percentage
Male 43 52.44
Female 39 47.56
Total 82 100

Of the total 82 patients, 52.44% were males and 47.56% were females.

GENDER DISTRIBUTION

= Male = Female
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Table 3: Presenting symptoms of the patients

Presenting symptoms Frequency * Percentage
Headache 82 100.00
Facial pain 16 19.51

* Multiple response
All the studied patients presented with the complain of headache while 19.51% reported having
facial pain.

PRESENTING SYMPTOMS

120
100
100
L
O 80
<
=
Z 60
O
0 40
o
19.51
. T
0
Headache Facial pain
Symptom
Table 4: Co-morbidities in the patients
Co-morbidities Frequency Percentage
None 77 93.90
Diabetes mellitus 4 4.88
Chronic Kidney Disease 1 1.22
Most of the patients did not have any co-morbidity (93.9%). 4 patients had diabetes mellitus and 1

patient had CKD.

CO-MORBIDITIES

Chronic Kidney Disease 1.22

Diabetes mellitus

40 60
PERCENTAGE
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Table 5: Anatomical variations in the nose of the patients

Presenting symptoms
U/L Concha Bullosa
B/L Concha Bullosa
DNS

Septal Spur

Overpneumatized Ethmoidal Bulla

Agger Nasi Cell

Malformed Uncinate Process
Paradoxical Middle Turbinate
* Multiple response

Frequency * Percentage
18 21.95

21 25.61

59 71.95

24 29.27

17 20.73

15 18.29

6 7.32

9 10.98

The most common anatomical variation found in the studied patients was DNS (71.95%) followed
by septal spur (29.27%) and B/L Concha Bullosa (25.61%). The least frequent anatomical variation
observed was malformed uncinate process (7.32%).

ANATOMICAL VARIATIONS IN THE NOSE

Paradoxical Middle Turbinate
Malformed Uncinate Process
Agger Nasi Cell

Overpneumatized Ethmoidal Bulla

Septal Spur

FINDINGS

DNS

B/L Concha Bullosa

U/L Concha Bullosa

A 1098

/s

A 18.20

A 20.73

A 20.27
A 7195
A 2561

R 21905
10 20 30 40 50 60 70 80
PERCENTAGE

Table 6: VAS Pain Scores for Headache

VAS Pain Score Mean + SD Median (IQR)
Preoperative 5.60 £ 1.00 6 (6 —5)
Post operative 1% week 1.93+1.25 2(3-1)
Post operative 6™ week 0.48 + 0.69 0(1-0)

The mean VAS pain score preoperatively, Postoperative 1%t week and Postoperative 6™ week were
5.60 + 1.00, 1.93 + 1.25 and 0.48 * 0.69 respectively.
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VAS PAIN SCORES FOR HEADACHE

Ml pre op VAS for headache M post op V&S fior headache (15t week)
B post op YAS for headche [6th week)

-_

Table 7: VAS Pain Scores for Headache preoperatively and at Post operative 15t week

WAS PAIN SCORE
(= T R SR T B~ R R -

Parameter Preoperative Post operative 1%t pvalue
(Mean £ SD) week
(Mean = SD)
VAS Pain Score 5.60 £ 1.00 1.93+1.25 <0.00001

The mean VAS score for headache declined from preoperative period to post operative 1% week and
this decline was highly significant (p <0.00001).

PREOP AND POSTOP 1ST WEEK VAS PAIN SCORE

B pre op VAS for headache [ post op VAS for headache (1st week)

VAS PAIN SCORE
.
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Table 8: VAS Pain Scores for Headache preoperatively and at Post operative 6"week

Parameter Preoperative Post operative 6"'week  p value
(Mean = SD) (Mean = SD)
VAS Pain Score 5.60+1.00 0.48 + 0.69 <0.00001

There was highly significant decline in VAS Pain score for headache at Postoperative 6™ week from
the preoperative period (p <0.00001).

PREOP AND POSTOP 6TH WEEK VAS PAIN SCORE

B pre op VAS for headache post op VAS for headche (Gth week)

VAS PAIN SCORE
FE.
|
|

Table 9: VAS Pain Scores for Headache Post operative 15t week and at Post operative 6™ week

Parameter Post operative 1%t Post operative p value
week 6"week
(Mean £ SD) (Mean £ SD)

VAS Pain Score 193+1.25 0.48 £ 0.69 <0.00001

There was highly significant decline in VAS Pain score for headache at Postoperative 6™ week from
the Post operative 1% week period (p <0.00001).

POSTOP 1ST WEEK AND POSTOP 6TH WEEK VAS PAIN
SCORES

O post op VAS for headache (1stweek) [0 post op VAS for headche (Gth week)

WAS PAIN SCORE
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DISCUSSION

The present study was conducted on 82 patients presenting with headache or facial pain.The mean
age of the patients was 27.90 + 5.89 years, ranging from 18 — 56 years. Maximum number of the
patients were in the age group of 18 — 30 years (75.6%).0f the total 82 patients, 52.44% were males
and 47.56% were females.

All the studied patients presented with the complaint of headache while 19.51% reported having
facial pain. Similar study conducted by folic MM et al (2023) (1)A total of 45 patients with
rhinogenic headache with no signs and symptoms of rhinosinusitis were evaluated. Medical
treatment of contact point headaches was chosen by 19 patients and the rest of 26 patients were
operated on due to the persistent contact point headache. Of the total number of patients, 24 patients
were male (53.33%) and 21 were female (46.67%). The mean age of the patients was 39.17 + 5.35
years, with a range of 21 to 59 years. Among the operated patients, 16 had a mucosal contact
between the nasal septum and inferior turbinate (surgery group 1), and 10 patients were found to had
a mucosal contact between the nasal septum and middle turbinate (surgery group 2). There was no
statistical difference between the surgery and nonsurgery groups regarding age, gender, and CP site
(P Y4 .428, P ¥ .935, and P ¥ .550, respectively). Clinical characteristics of patients and types of
interventions performed depending on the endoscopic finding are shown.

Similar study conducted by Zhao J, et al (2023) (5)here were 40 participants aged 2029 years,
60 participants aged 30-39 years, 50 participants aged 40-49 years, 55 participants aged 50—
59 years, and 35 participants aged 60 and older. There were 140 male participants and 100 female
participantsMost of the patients did not have any co-morbidity (93.9%). 4 patients had diabetes
mellitus and 1 patient had CKD.The most common anatomical variation found in the studied
patients was DNS (71.95%) followed by septal spur (29.27%) and B/L Concha Bullosa (25.61%).
The least frequent anatomical variation observed was malformed uncinate process (7.32%).

Bilal et al (2013) (2) reported that the mucosal contact site was most commonly identified between
the nasal septum and inferior turbinate, which is also the case in our study. Rhinogenic headache
can be caused by obstructive septal deviation or even septal spur. Surprisingly, septal spur causes
more frequent and longer-lasting headaches than septal deviation, as it was reported by Tosun et
al.(3)

In our study, mucosal contact with middle turbinate was associated with higher intensity and
frequency of headaches. The exact reason is not completely clear, although the size of the mucosal
contact has a key role. Some authors believe that mucosal contacts are not able to induce headache
unless the CP is under pressure (4) mucosal edema may not be sufficient to cause the pain. On the
other hand, hyperplasia of inferior or middle turbinate could make such a compression resulting in
chronic headache.

Similar study conducted by folic MM et al (2023) (1)The middle turbinate pneumatization is
frequent cause of wide mucosal contact with nasal septum. A drawback of this study is a lack of
comparison between patients with concha bullosa and those with the contact of nasal septum and
middle turbinate of other origins. Other possible reasons for the contact point headache occurrence
are contact between the convex side of nasal septum and middle, upper turbinate or ethmoid cell,
concha bullosa, paradoxical curvature of the middle turbinate, large bulla ethmoidalis, and contact
between nasal septum and medial wall of posterior ethmoid cells.

The mean VAS pain score preoperatively, Postoperative 1%t week and Postoperative 6™ week were
5.60 + 1.00, 1.93 £ 1.25 and 0.48 + 0.69 respectively.Similar study conducted by Zhao J, et al
(2023) (5)the average VAS pain score was 8.2 immediately after the procedure and decreased
consistently over time to 6.0 at 24 h, 5.4 at 48 h, and 3.6 by 72 h. The mode and median scores
demonstrated a similar decline, highlighting a consistent reduction in post-operative pain during the
initial 72 h.

The mean VAS score for headache declined from preoperative period to post operative 1% week and
this decline was highly significant (p <0.00001).Similar study conducted by Zhao J, et al (2023)
(5) A Cohen's d value of 1.05 indicated the significant decrease in discomfort from immediate
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post-operative period (0 h) to 24 h. Cohen's d value is a measure of effect size that represents the
standardized difference between two means, commonly used to quantify the magnitude of group
differences. Significant pain reduction continued from 24 to 48 h with Cohen's d of 1.21 and from
48 to 72h with the Cohen's d of 1.27. All of these differences were statistically significant
(p<0.05).

There was highly significant decline in VAS Pain score for headache at Postoperative 6™ week from
the preoperative period (p <0.00001 )There was highly significant decline in VAS Pain score for
headache at Postoperative 6™ week from the Post operative 6™ week period (p <0.00001).Similar
study conducted by folic MM et al (2023) (1)Comparing VAS scores of headache intensity, as
well as the frequencies of headache before surgery, we found a statistically significant difference
between surgery group 1 and surgery group 2 (P % .008 and P ¥4 .003, respectively).

These results confirmed the greater intensity and frequency of headache in patients who had contact
point between the nasal septum and the middle turbinate. A statistically significant reduction in
headache intensity was observed in patients of both groups, 1 month after surgery compared to the
period before surgery; however, this reduction was more pronounced in surgery group 2 (P ¥ .014
and P % .000, respectively).

Reduction in headache intensity persisted during 6 months after surgery, especially in surgery group
2 (P % .011 and P ¥ .000, respectively). In surgery group 2,made the reductive effect on the
intensity of headache, which was of similar extent at 1 month and 6 months after surgery. A
comparison of headache frequency in both operated groups before surgery and 1 month after
surgery revealed a statistically significant reduction (P ¥ .009 and P % .000, respectively). The
reduction was also found in the patients 6 months after surgery.

Examining the frequency of headache in both surgery groups, no statistically significant difference
was found 6 months after surgery compared with the period of 1 month after surgery (P ¥ .362 and
P Y4 .662, respectively). there was no difference in VAS score 6 months after surgery compared to
period of 1 month after surgery (P ¥ .081). Thus, rhinological intervention in patients in the surgery
group 2(P ¥ .158 and P ¥4 .218, respectively). Both types of treatment made a significant impact on
the reduction of headache intensity at 1-month break point (nonsurgery group, P ¥4 .012, and surgery
group, P ¥ .000).

At the 6-month follow-up, pain intensity in the surgery group was significantly reduced (P ¥ .000),
whereas nonsurgery group didn’t reveal a significant reduction of pain intensity compared with the
baseline level (P ¥4 .114). Nonsurgical treatment made a significant reduction of headache frequency
at the end of the first month of the post treatment period, as well as surgical treatment (P % .031 and
P Y .008, respectively). At 6-month follow-up, a significant reduction of headache frequency
compared with baseline was found in a group of operated patients (P % .000), but not in
nonsurgically treated patients (P ¥ .088).

Similar study conducted by Myles PSet al (2023) (6)We enrolled 224 patients with varying
degrees of postoperative pain and recovering from a broad range of surgical procedures; there were
no refusals, but five were unavailable at the second postoperative visit The study examined pain
levels using the visual analog scale (VAS) among patients at their first postoperative visit,
categorized by the extent of surgery: minor (n=17), intermediate (n=103), and major (n=104). The
mean VAS scores (£SD) were 19 (x24), 29 (x23), and 34 (x22) respectively, indicating higher pain
scores with more extensive surgeries. Statistical analysis using the Kruskal-Wallis test revealed a
significant difference across surgery categories (p=0.008), underscoring that patients undergoing
major surgeries experienced significantly higher levels of pain compared to those undergoing minor
or intermediate procedures. Patients undergoing more extensive surgery tended to have higher VAS
scores Most patients improved their pain score ratings at the second postoperative visit The median
pain VAS scores reduced from 26 (13-47) to 20 (11-36), P¥40.002. The distribution based estimates
of the MCID for the VAS score were 6.9 (0.3 SD), 4.7 (5% range), and 12.4 (SEM).

The association between the change in pain VAS score and the global rating-of-change score was r
Y4 0.48, comparison of pain visual analog scale (VAS) scores among patients who rated their
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recovery positively versus those who did not or were unsure at the second postoperative visit.
Among patients who reported good recovery (n=177), the mean pain VAS score was 24 (SD=20),
with a median of 20 (interquartile range, IQR: 10-33). In contrast, patients who did not rate their
recovery positively (n=22) had significantly higher mean pain VAS scores of 45 (SD=27), with a
median of 51 (IQR: 20-63). The difference in mean scores between these groups was 21 points
(95% CI: 8.2-33), and statistical analysis using the Mann-Whitney U-test indicated a highly
significant p-value of 0.002, suggesting that those who reported good recovery experienced
significantly lower pain intensity compared to those who did not or were unsure about their recovery
status.

CONCLUSION

The present prospective observational study aimed to assess the outcomes of surgical management
for rhinogenic contact point headache caused by anatomical variations in the nose. Eighty-
twopatients who attended the ENT outpatient department between August 2022 and February 2024
were included. Their main complaint was chronic, recurrent, severe, and/or disabling headache or
facial pain, typically over the glabellar area and/or extending to the middle canthus region and/or
supraorbital area, either unilaterally or bilaterally. There were no signs of inflammation, mass, or
allergy in the nasal cavity or paranasal sinuses, as confirmed by nasal endoscopy or CT scans,
regardless of age, sex, occupation, or religion.

Based on the results of our study, which included 82 patients presenting with headache or facial
pain, several key findings emerged:

1. The mean age of the patients was 27.90 + 5.89 years, with the majority (75.6%) falling within the
18-30 years age group.

2. Gender distribution was fairly balanced, with 52.44% male and 47.56% female patients.

3. All patients reported headache as a primary symptom, while 19.51% also experienced facial pain.
4. Most patients (93.9%) did not have any co-morbidities, with diabetes mellitus observed in 4.88%
and chronic kidney disease in 1.22% of cases.

5. Anatomical variations in the nose were common, with deviated nasal septum (DNS) being the
most prevalent (71.95%), followed by bilateral concha bullosa (25.61%) and septal spur (29.27%).
6. Less common variations included overpneumatized ethmoidal bulla (20.73%), agger nasi cell
(18.29%), malformed uncinate process (7.32%), and paradoxical middle turbinate (10.98%).

7. Regarding pain scores measured on the Visual Analog Scale (VAS), there was a significant
reduction from a preoperative mean score of 5.60 + 1.00 to 1.93 + 1.25 in the first week
postoperatively (p < 0.00001). By the sixth week postoperatively, the mean score further decreased
to 0.48 £ 0.69 (p < 0.00001). This demonstrates a substantial improvement in headache symptoms
following surgical intervention.

8. In conclusion, surgical management targeting anatomical variations in the nose appears effective
in alleviating rhinogenic contact point headache, as evidenced by significant reductions in VAS pain
scores postoperatively. These findings underscore the importance of considering anatomical factors
in the treatment of such conditions, potentially offering substantial relief to affected patients.
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