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ABSTRACT 

Introduction: Chronic maxillary sinusitis(CMS) significantly impacts quality of life, requiring effective interventions. 
Middle meatal antrostomy (MMA) is a widely performed surgical procedure, but its outcomes and complications need 
further evaluation. 
Aims and Objectives: This study aimed to assess the effectiveness of MMA in alleviating symptoms of chronic 
maxillary sinusitis and identify potential postoperative complications. 
Place and Duration of Study: The study was conducted at Khyber Teaching Hospital, Peshawar, from February 2022 to 
February 2024. 
Materials and Methods: A total of 120 consenting patients with chronic maxillary sinusitis meeting inclusion/exclusion 
criteria participated in this prospective study. Patients underwent clinical examinations, nasal endoscopy, and CT scans 
pre- and postoperatively. MMA was performed under local or general anesthesia using 0°, 30°, and 70° telescopes, back-
biting forceps, and a micro debrider. Postoperative care included removal of nasal packing within 24-48 hours and 
follow-up assessments at 14 days and 3 months. Pre-and postoperative symptoms were compared, and complications 
were recorded. Data were analyzed using  SPSS version 27. P value less than 0.05 considered significant. 
Results: Preoperative symptoms included nasal obstruction (87.5%), facial pain (75.8%), and headaches (63.3%). 
Postoperatively, nasal obstruction and facial pain decreased to 10.8% and 7.5%, respectively. Persistent headaches were 
noted in 5.8% of patients who initially reported them, while 71.6% experienced new-onset headaches. Postoperative 
complications included middle meatal synechiae (14.1%). 
Conclusions: MMA significantly alleviated preoperative symptoms of chronic maxillary sinusitis, particularly nasal 
obstruction, facial pain, and headaches. However, postoperative complications, such as new onset headaches and 
synechiae, underscore the need for careful patient management and further research to optimize outcomes. 
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INTRODUCTION 

A class of illnesses known as sinusitis result in 
inflammation of the paranasal sinus mucosa. The 
duration of the symptoms determines the category, 
for example, acute sinusitis is defined as symptoms 
lasting less than four weeks 1. The symptoms of 
subacute sinusitis last between four and eight weeks, 
while chronic sinusitis symptoms persist beyond 
eight weeks. When someone experiences three or 
more bouts of acute sinusitis in a year, and each  
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episode lasts less than two weeks, it is commonly 
said that they have recurrent acute sinusitis 2. In 
chilly, damp climates with high levels of air 
pollution, smoke, and dust, sinusitis is more 
common. This condition is more prevalent in 
individuals with underlying health issues, a history 
of exanthematous fever, measles, or chickenpox, as 
well as those with nutritional deficiencies, systemic 
disorders like diabetes, or immune deficiency 
syndromes. The process is largely due to the 
mucosal inflammatory oedema, which impedes the 
sinuses' ability to empty3. One of the most prevalent 
medical conditions worldwide is chronic maxillary 
sinusitis4. Although sinusitis is predominantly 
rhinogenous, it can occasionally be linked to a 
preexisting odontogenic condition due to the 
anatomical proximity of the teeth and the maxillary 
sinus5. The symptoms of subacute sinusitis persist 
for four to eight weeks. Chronic sinusitis symptoms 
persist for over eight weeks. If a patient experiences 
three or more episodes of acute sinusitis within a 
year, with each episode lasting less than two weeks, 
it is typically classified as recurrent acute sinusitis 6. 
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Chronic rhinosinusitis (CRS) is a multifaceted 
condition involving not just inflammation but also 
epithelial damage, microbial colonization, and 
mucociliary dysfunction, which requires a 
comprehensive treatment approach. Additionally, 
factors such as preexisting odontogenic conditions, 
environmental influences, and systemic diseases like 
diabetes can significantly exacerbate CRS and affect 
treatment outcomes 7. The upper teeth are more 
susceptible to periapical or periodontal odontogenic 
infections due to their close proximity to the 
maxillary sinus. The maxillary sinus and tooth roots 
can be divided by either a completely nonexistent 
bone wall (in which case the roots are solely 
covered by mucous membrane) or by a bone wall as 
thick as 12 mm 8. This study aims to evaluate the 
efficacy of middle meatal antrostomy (MMA) in 
improving symptoms of chronic maxillary sinusitis, 
particularly nasal obstruction, facial pain, and 
headaches. We hypothesize that MMA will 
significantly alleviate these symptoms while posing 
some postoperative complications like new onset 
headaches and synechiae.  
 

MATERIAL AND METHODS 

Study design and subjects 
This hospital-based, prospective study was 
conducted at Khyber Teaching Hospital, Peshawar, 
from February 2022 to February 2024. The study 
received ethical approval from the Institutional 
Ethics Committee (630/KTH/ENT dated 18/11/24). 
A total of 120 individuals, of both genders, 
diagnosed with chronic maxillary sinusitis were 
included in the study. Convenience sampling was 
employed to select participants who met the 
inclusion and exclusion criteria. The sample was 
obtained through a convenience sampling method. 
The inclusion criteria consisted of patients 
diagnosed with chronic maxillary sinusitis that was 
unresponsive to medical treatment, confirmed by 
radiography, endoscopy, or clinical assessment. 
Individuals under 20 or over 60 years of age, those 
with congenital mucociliary dysfunction, 
granulomatous nasal diseases (such as atrophic 
rhinitis), and patients with systemic conditions like 
immunodeficiency syndrome, cardiovascular 
disease, or renal disease were excluded from the 
study. Information was logged, including name, age, 
and gender. Under local anaesthesia, every patient 
had a thorough otorhinolaryngological examination, 
which included a nasal endoscopy. Three months 
after surgery, a clinical otorhinolaryngological 
examination and a nasal endoscopy were performed 
again. The preoperative and postoperative 

symptoms were measured and recorded according to 
D'Agostino et al, and Acharya et al, 9, 10. At three 
months, postoperative complications were assessed 
followed by Kim et al, 11. 
Middle Meatal Antrostomy  
Surgical procedures are typically performed under 
local anesthesia, which is administered 30 to 40 
minutes before surgery using ribbon gauze soaked 
in 4% xylocaine and 5 mg/ml adrenaline. A 26-
spinal needle loaded with 2% xylocaine and 
adrenaline was used to deliver the blocks for the 
larger palatine, anterior ethmoidal, and 
sphenopalatine. In addition to local anaesthesia, 
drowsiness is produced using 1-2 mg/kg of 
midazolam. Depending on the patient's resistance to 
the procedure, general anaesthesia may occasionally 
be utilised. Using rigid 4mm telescopes at 0°, 30°, 
and 70°, as well as a ball probe to identify the 
maxillary ostium, the surgery entailed a Middle 
meatus antrostomy with back-biting forceps to 
remove the lowest two thirds of the horizontal area 
and a portion of the vertical part. Next, irrigation 
and suction were used to fully clean the maxillary 
sinus. Within 24 to 48 hours post-surgery, the 
anterior and antral packing, either crafted from 
ribbon gauze or a model, was removed to assess for 
postoperative epistaxis. Clinical observations were 
used to identify immediate complications during the 
first 24 hours after surgery. These included 
symptoms including heavy bleeding, prolonged pain 
that did not go away with standard analgesics, 
headaches that started suddenly, and infection-
related indications. Follow-up evaluations at 14 
days and 3 months included a diagnostic nasal 
endoscopy, X-ray, and CT scan for the patient. Data 
were recorded and analyzed in Excel for combining 
and percentage calculations. 
 

RESULTS 

The study included 120 participants, with a gender 
distribution of 60% male (n=72) and 40% female 
(n=48). The prevalence of preoperative symptoms 
was notable, with nasal obstruction being the most 
common symptom reported by 87.5% (n=105) of 
the participants. This was followed by facial pain in 
75.8% (n=91), headaches in 63.3% (n=76), earache 
in 11.6% (n=14), dental pain in 5.8% (n=7), 
hyposmia in 13.3% (n=16), and halitosis in 6.6% 
(n=8). Postoperative outcomes showed significant 
improvements across all symptoms. Nasal 
obstruction decreased to 10.8% (n=13), facial pain 
to 7.5% (n=9), and pre-existing headaches to 5.8% 
(n=7). Notably, earache, dental pain, hyposmia, and 
halitosis were resolved postoperatively, each 
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showing a 0% occurrence, consistent with prior 
data. However, 71.6% (n=86) of the patients 
reported new onset headaches postoperatively. 
Combined symptoms included headache and facial 
pain in 6.6% (n=8), headache and nasal obstruction 
in 10% (n=12), and headache and hyposmia in 
29.1% (n=35) (Table 1). 
Table I: Preoperative and Postoperative Symptom 
Prevalence and Immediate Complications in Study 
Participants 
Characteristics  No. of 

patients  
Percentage 

(%) 

Gender   

Male 72 60 
Female 48 40 

Preoperative symptoms   

Nasal obstruction 105 87.5 
Facial pain 91 75.8 
Head ache 76 63.3 
Ear Ache 14 11.6 

Dental pain 7 5.8 
hyposmia 16 13.3 
halitosis 8 6.6 

Postoperative symptoms   

Nasal obstruction 13 10.8 
Facial pain 9 7.5 
Head ache 7 5.8 
Ear Ache 0 0 

Dental pain 0 0 
hyposmia 0 0 
halitosis 0 0 

Post-operativeimmediate 
complications 

  

Headache 86 71.6 
Headache+Facial Pain 8 6.6 

Headache+Nasal 
Obstruction 

12 10 

Headache+Hyposmia 35 29.1 
The preoperative endoscopy and CT imaging 
findings and postoperative endoscopy results are 
summarized in the Table-01. Deviated nasal septum 
(DNS) was preoperatively observed in 26.6% 
(n=32) of patients. Middle meatal mucopus was 
noted in 70.8% (n=85), bilateral inferior turbinate 
hypertrophy (ITH) in 20% (n=24), antrochoanal 
polyp in 6.6% (n=8), and ethmoidal polyp in 5.8% 
(n=7). CT findings revealed maxillary polyps in 
7.5% (n=9) of patients, ethmoidal polyps in 2.5% 
(n=3), maxillary sinus opacity in 98.3% (n=118), 
concha bullosa in 4.1% (n=5), and middle meatal 
mucopus in 5.8% (n=7). Notably, some patients had 
one or more findings, resulting in cumulative 
percentages exceeding 100%. Postoperatively, 
endoscopy indicated a significant improvement, 

with 86.6% (n=104) of patients showing normal 
findings. However, middle meatal synechiae were 
observed in 14.1% (n=17) of patients, indicating 
some postoperative complications (Table 2). 
Table 2: Preoperative and Postoperative Endoscopy 
Findings and CT Imaging Results in Study 
Participants 
Characteristics  No. of 

patients 
Percentage 
(%) 

Pre-Operative 
Endoscopy 

  

DNS 32  26.6 
Middle Meatal Mucopus 85  70.8 
Bilateral ITH 24  20 
Antrochoanal Polyp 8  6.6 
Ethmoidal Polyp 7 5.8 
CT findings   
Maxillary Polyp 9 7.5 
Ethmoidal Polyp 3  2.5 
Maxillary Sinus Opacity 118  98.3  
Concha Bullosa 5 4.1 
Middle Meatal Mucopus 7  5.8 
Post-operative 
endoscopy 

  

Middle Meatal 
Synechiae 

17  14.1 

Normal 104  86.6 
 

DISCUSSION 

The efficacy of middle meatal antrostomy in 
treating chronic maxillary sinusitis was evaluated in 
our study, which involved 120 patients who had not 
responded to a standard medical treatment, 
including nasal corticosteroids and antibiotics, over 
a period of 6 weeks. These patients subsequently 
underwent surgical intervention through the Middle 
Meatal approach. Our study showed a predominance 
of males, with a male-to-female ratio of 1.6:1. In 
comparison, Son et al.'s study reported a male-to-
female ratio of 1.9:1, also demonstrating a male 
preponderance12. Our study aimed to evaluate the 
effectiveness of middle meatal antrostomy in 
managing chronic maxillary sinusitis, and the results 
offer valuable insights into the outcomes and 
complications associated with this surgical 
intervention. The study encompassed 120 patients 
with chronic maxillary sinusitis, predominantly 
males (60%, n=72) compared to females (40%, 
n=48), aligning with similar studies demonstrating a 
male preponderance in sinus-related conditions13. 
The preoperative symptoms exhibited a high 
prevalence of nasal obstruction (87.5%, n=105), 
followed by facial pain (75.8%, n=91) and 
headaches (63.3%, n=76). These findings align with 
previous literature, emphasizing the role of gender 
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(P < 0.001), age (P = 0.01), and the relative 
perpendicular mean thickness (RPMT) relationship 
(P < 0.001) in maxillary sinus area, which may 
contribute to nasal obstruction in sinusitis 
patients14,15. Endoscopic examinations revealed 
middle meatal mucopus as the most common 
finding (70.8%, n=85), followed by deviated nasal 
septum (26.6%, n=32). These findings correlate 
with existing studies, with Brown et al. (2018) 
reporting a 25% prevalence of deviated nasal 
septums in chronic sinusitis cases, further 
emphasizing the significance of middle meatal and 
anatomical pathologies in the condition16, 17. CT 
imaging identified maxillary sinus opacity as the 
predominant finding (98.3%, n=118), with other less 
common findings such as maxillary polyps (7.5%, 
n=9) and concha bullosa (4.1%, n=5). These 
observations align with prior research emphasizing 
the diagnostic significance of maxillary sinus 
opacification in sinusitis diagnoses, with previous 
studies reporting varying percentages, such as 
65%12,18. Postoperatively, while significant 
improvements were noted in symptoms such as 
nasal obstruction (10.8%, n=13), facial pain (7.5%, 
n=9), and headaches (5.8%, n=7), postoperative 
complications were observed in the form of 
headaches (71.6%, n=86) and middle meatal 
synechiae (14.1%, n=17). These results are 
comparable to previous studies, such as one 
reporting a success rate of 86.7% in preserving a 
disease-free condition after surgical intervention for 
chronic maxillary sinusitis19,20. Despite these 
complications, the surgical intervention 
demonstrated considerable efficacy, with 88% of 
patients experiencing relief from significant 
symptoms of nasal obstruction, facial pain, and 
headaches postoperatively. These results are 
comparable to previous studies, which reported a 
success rate of 86.7% in preserving a disease-free 
condition and a similar recurrence rate, with 26.7% 
recurrence observed. However, our study also 
highlighted a unique combination of surgical 
approaches, including the endoscopic prelacrimal 
recess approach, which facilitated better access and 
mucosal healing 21,22. The study limitations include a 
small sample size, a single-center design, and a 
short follow-up period, which restrict the 
generalizability of the findings. Additionally, 
patient-reported outcomes and long-term recurrence 
were not assessed. Multi-center studies with longer 
follow-ups are needed for a comprehensive 
evaluation. 

 

CONCLUSION 

In conclusion, the findings from our study 
underscore the effectiveness of middle meatal 
antrostomy in addressing the symptoms of chronic 
maxillary sinusitis. The surgical intervention 
significantly improved preoperative symptoms, 
particularly nasal obstruction, facial pain, and 
headaches. However, postoperative complications, 
particularly new onsets headaches and synechiae, 
remained a concern for a portion of patients. Despite 
these challenges, careful patient selection and 
management can lead to favourable outcomes, with 
significant improvements in symptoms and quality 
of life postoperatively. Our results emphasize the 
importance of continued research, long-term follow-
up studies, and refinement of surgical strategies to 
optimize the management of chronic sinusitis. 

REFERENCES 

1. Mahasneh SA, Al-Hadidi A, Hassona Y, Sawair 
FA, Al-Nazer S, Bakain Y, et al. Maxillary 
sinusitis of odontogenic origin: prevalence 
among 3d imaging—a retrospective study. 
Applied Sciences. 2022;12(6):3057. 

2. Kaski HM, Alakärppä A, Lantto U, Laajala A, 
Tokola P, Penna T, et al. Endoscopic sinus 
surgery (ESS) to change quality of life for adults 
with recurrent rhinosinusitis: study protocol for 
a randomized controlled trial. Trials. 2021;22:1-
12. 

3. Kothiwala SK, Vashisht KR. Draining sinuses 
and fistulas.  Atlas of Clinical Dermatology in 
Coloured Skin: CRC Press; 2023. p. 331-42. 

4. Bani-Ata M, Aleshawi A, Khatatbeh A, Al-
Domaidat D, Alnussair B, Al-Shawaqfeh R, et 
al. Accessory maxillary ostia: prevalence of an 
anatomical variant and association with chronic 
sinusitis. International journal of general 
medicine. 2020:163-8. 

5. Park W-B, Seol H-K, Shin S, Hong J-Y. 
Surgical Drainage and Simultaneous Sinus Floor 
Augmentation in Patients with Chronic 
Maxillary Sinusitis. Medicina. 2024;60(8):1256. 

6. Rosenfeld RM. Acute sinusitis in adults. New 
England Journal of Medicine. 
2016;375(10):962-70. 

7. Kumar S, Biradar K. Chronic sinusitis: 
Decoding the triad of epithelial dysfunction, 
mucosal inflammation, and microbial dynamics. 
Yemen Journal of Medicine. 2023;2(3):137-44. 

8. Datta N. A Comparative Study of Role of 
Endoscopic Middle Meatal Antrostomy and 
Cald-Well-Luc Operation in Treatment of 
Chronic Maxillary Sinusitis: Rajiv Gandhi 
University of Health Sciences (India); 2014. 

9. D'Agostino A, Favero V, Nocini R, Venco J, 
Nocini PF, Trevisiol L. Does middle meatal 

22



             Efficacy of Endoscopic Middle-meatus Antrostomy in Chronic Maxillary rhinosinusitis…. 

 

antrostomy prevent the onset of maxillary 
sinusitis after zygomatic implant placement? 
Journal of Oral and Maxillofacial Surgery. 
2019;77(12):2475-82. 

10. Acharya S, Panditray S, Prusty N, Dany SS. 
Middle Meatal Antrostomy inthe Management 
of Chronic Maxillary Sinusistis. 

11. Kim HJ, Choi JH, Lee JY. Evaluation of 
recurrent maxillary sinusitis due to middle 
meatal antrostomy site stenosis. Annals of 
Otology, Rhinology & Laryngology. 
2020;129(10):964-8. 

12. Son WS, Kim YI, Kim SS, Park SB, Kim SH. 
Anatomical relationship between the maxillary 
posterior teeth and the sinus floor according to 
an anterior overbite. Orthodontics & 
Craniofacial Research. 2020;23(2):160-5. 

13. Themkumkwun S, Kitisubkanchana J, Waikakul 
A, Boonsiriseth K. Maxillary molar root 
protrusion into the maxillary sinus: a 
comparison of cone beam computed tomography 
and panoramic findings. International journal of 
oral and maxillofacial surgery. 
2019;48(12):1570-6. 

14. Motiwala M, Arif A, Ghafoor R. A CBCT based 
evaluation of root proximity of maxillary 
posterior teeth to sinus floor in a subset of 
Pakistani population. JPMA The Journal of the 
Pakistan Medical Association. 2021;71(8):1992. 

15. Chan P-S, Sung C-E, Tsai Y-WC, Yuh D-Y, 
Chen Y-W, Wung H-Y, et al. The relationship 
between the roots of posterior maxillary teeth 
and adjacent maxillary sinus floor was 
associated with maxillary sinus dimension. 
Journal of Medical Sciences. 2020;40(5):207-14. 

16. Morsy EK, El Dessouky SH, Ghafar EAA. 
Assessment of proximity of the maxillary 
premolars roots to the maxillary sinus floor in a 
sample of Egyptian population using CBCT: An 
observational cross-sectional study. Journal of 
International Oral Health. 2022;14(3):306-15. 

17. Kasikcioglu A, Gulsahi A. Relationship between 
maxillary sinus pathologies and maxillary 
posterior tooth periapical pathologies. Oral 
Radiology. 2016;32:180-6. 

18. Shubhasini A, Praveen B, Bhanushree R, 
Shubha G, Keerthi G. Assessment of the 
relationship between roots of maxillary first 
molar to the floor of the maxillary sinus on cone 
beam computed tomography. Journal of 
Medicine, Radiology, Pathology and Surgery. 
2015;1(4):2-5. 

19. Anupam M, Shailendra G, Prakash S. Study of 
Surgical Management of Chronic Sinusitis by 
Middle Meatus Antrostomy and Antral Wash 
out Procedure. IOSR J. 2019. 

20. Abdulla M, Refaat O, Alahmer M, Yehia A, 
Abdelsalam H, Abdelaal K, et al. Prelacrimal 
Recess Approach in Unilateral Maxillary Sinus 

Lesions: What Is the Impact and Efficacy? 
Medicina. 2024;60(2):222. 

21. Landsberg R, Warman M, Margulis A, Masalha 
M. The rationale for endoscopic inferior meatal 
antrostomy. ORL. 2019;81(1):41-7. 

22. Lin YT, Lin CF, Yeh TH, editors. Application of 
the endoscopic prelacrimal recess approach to 
the maxillary sinus in unilateral maxillary 
diseases. International Forum of Allergy & 
Rhinology; 2018: Wiley Online Library. 
 
 

The Authors: 
 
Dr. Mansoor Alam,  
Assistant Professor,  
Ear Nose Throat, Unit,  
Hayatabad Medical Complex Peshawar 
 
Dr. Siyyar Ahmad,  
Registrar,  
Ear Nose Throat Unit,  
Khyber Teaching Hospital Peshawar 
 
Dr. Naveed Khan,  
Associate Professor,  
Ear Nose Throat,  
Saidu Medical College Swat 
 
Dr. Ihtisham Ul Khaliq,  
Medical Officer,  
Jinnah Teaching Hospital, Peshawar 
 
Dr. Hamza,  
Postgraduate Resident,  
Khyber Teaching Hospital, Peshawar 
 
Dr. Abdul Aziz,  
Senior Registrar,  
Northwest General Hospital, Peshawar 
 
Authorship: 

MA:   Performed the procedure 
SA:    Data Analysis 
NK:   Sample collection and manuscript preparation 
IUK:  Sample collection and manuscript preparation 
H:      Sample collection and manuscript preparation 
AA:    Final Manuscript Writing 

23


