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Abstract Introduction: The Anatomical variations in the Uncinate process may alter the sinus outflow tract causing sinusitis. 

Aim: To find out the status of superior

and Methods: The Patients with sy

included and images were analyzed, The superior attachment of Uncinate process is classified as 

Uncinate process into the lamina papyracea, 

base), Type 3- Insertion of Uncinate process into the middle turbinate. The data were interpreted by using the chi square 

statistical test. Results: Type 1 uncinate process is the most

Type 2 in all age group and both sexes. 

Uncinate process is essential for the surgeons to avoid intra operative complications and 

the CT Scan images. 
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INTRODUCTION 
Uncinate process is the curved bony process projecting 

postero inferiorly from the ethmoidal labyrinth.It forms 

the boundaries of hiatus semilunaris and ethmoidal 

infundibulum through which maxillary

ethmoidal and frontal sinus drains.
1
 Anatomical

in the Uncinate process is not an uncommon finding in 
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The Anatomical variations in the Uncinate process may alter the sinus outflow tract causing sinusitis. 

of superior attachment of uncinate process and it variations with age and gender. 

: The Patients with symptoms of sinusitis who were willing to take CT scan for paranasal sinuses were 

included and images were analyzed, The superior attachment of Uncinate process is classified as 

Uncinate process into the lamina papyracea, Type 2- Insertion of Uncinate process into the roof of the ethmoid (the skull 

Insertion of Uncinate process into the middle turbinate. The data were interpreted by using the chi square 

Type 1 uncinate process is the most common type found and second most common type is the 

Type 2 in all age group and both sexes. Conclusion: A detailed knowledge about the anatomical variations in the 

Uncinate process is essential for the surgeons to avoid intra operative complications and for the Radiologist to interpret 
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Uncinate process is the curved bony process projecting 

postero inferiorly from the ethmoidal labyrinth.It forms 

the boundaries of hiatus semilunaris and ethmoidal 

dibulum through which maxillary, Anterior 

Anatomical variations 

in the Uncinate process is not an uncommon finding in 

routine CT scan evaluation of patients with sinusitis

The modern treatment of sinusitis involves removel of the 

uncinate process in infundibulotomy by Functional 

Endoscopic Sinus Surgery.
6-8

 A thorough knowledge of 

Anatomic variation of uncinate process prevent the intra 

operative complications like damage to the vital 

structures like nasolacrimal duct, medial orbital wall and 

sphenopalatine artery, Ethmoidal roof etc.

objectives of our present study are to find out the status of 

the superior attachment of uncinate process and it 

variations with age and gender in south Indian population.

 

MATERIAL AND METHODS
The study was conducted in the Chennai Medical College 

Hospital and Research Centre, Irungalur, Trichirapalli, 

Tamilnadu, India. A prospective study was conducted 

during the period July 2012 to July 2014. The Patients 

with symptoms of sinusitis attending ENT Department 

were considered for the study after getting the informed 
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Insertion of Uncinate process into the roof of the ethmoid (the skull 
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routine CT scan evaluation of patients with sinusitis.
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The modern treatment of sinusitis involves removel of the 

uncinate process in infundibulotomy by Functional 

A thorough knowledge of 

Anatomic variation of uncinate process prevent the intra 

operative complications like damage to the vital 

, medial orbital wall and 

Ethmoidal roof etc.
9,10

 The 

of our present study are to find out the status of 

the superior attachment of uncinate process and it 

variations with age and gender in south Indian population. 

MATERIAL AND METHODS 
The study was conducted in the Chennai Medical College 

arch Centre, Irungalur, Trichirapalli, 

A prospective study was conducted 

during the period July 2012 to July 2014. The Patients 

with symptoms of sinusitis attending ENT Department 

were considered for the study after getting the informed 
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consent. Totally 200 sides of 100 consecutive patients 

who were willing to take CT scan for paranasal sinuses 

were included. Patients with previous nasal and paranasal 

sinus surgery, neoplastic diseases, history of nasal trauma 

and pregnant women were excluded. 

Brief methodology for the Study design 

This is the Observational type of cross sectional study. 

The images were taken using Dual slice GE Hispeed CT 

Scanner with 2 to 3mm thickness coronal and axial 

images with scan time of 49.5 sec. The images were 

analyzed to find the superior attachment of Uncinate 

process. The superior attachment of Uncinate process is 

classified as Type 1-Insertion of Uncinate process into the 

lamina papyracea, Type 2- Insertion of Uncinate process 

into the roof of the ethmoid (the skull base), Type 3- 

Insertion of Uncinate process into the middle turbinate. 

Statistical Analysis 
The data were interpreted by using the chi square 

statistical test with Statistical program for Social Science 

(SPSS) version 16.0. A p-Value < 0.05 was considered 

statistically significant. 

 

RESULTS 
The study group comprises of 71 men and 29 women (age 

15 to 60years). In the total of 200 sides we could able to 

identify the superior attachment of uncinate process in 

160 sides (80%), remaining 40 sides (28 sides in men and 

12sides in women) (20%) we are not able to identify the 

superior attachment of uncinate process. Type 1 uncinate 

process was found in 94 sides (59%) of the total 160 sides 

among that 68 sides (43%) in men and 26(16%) in 

women. Type 2 uncinate process was found in 38 sides 

(24%) of the total 160 sides among that 26 sides (16%) in 

men and 12(8%) in women. Type 3 uncinate process was 

found in 28 sides (17.5%) of the total 160 sides among 

that 20 sides (12.5%) in men and 8(5%) in women. The 

distribution of the status of the uncinate process in 

relation to age and sex is given in Tables 1, 2, 3 and Fig 

1. 
 

Table 1: The Type of superior attachment of uncinate process in 

relation to age in Men 

Age 
*NI 

(Sides) 

Type 1 

(Sides) 

Type 2 

(Sides) 

Type 3 

(Sides) 

15-30 16 40 17 13 

31-45 8 18 5 5 

46-60 4 10 4 2 

 

Table 2: The Type of superior attachment of uncinate process in 

relation to age in Women 

Age 
*NI 

(Sides) 

Type 1 

(Sides) 

Type 2 

(Sides) 

Type 3 

(Sides) 

15-30 8 12 5 3 

31-45 3 8 3 2 

46-60 1` 6 4 3 

Table 3: The Type of superior attachment of uncinate process in 

relation to sex of the patient 

Type of uncinate process Men (Sides) Women (Sides) 

*NI 28 12 

Type 1 68 26 

Type 2 26 12 

Type 3 20 8 

*NI- Not Identified the superior attachment of uncinate process 

 

Figure 1: The superior attachment of uncinate process in relation 

to sex of the patient 

 
 

DISCUSSION 
Chronic rhinosinusitis presented with its symptoms of 

nasal obstruction, nasal discharge, headache and facial 

pain. Anatomical variations in the superior attachment of 

uncinate process may alter the normal Anatomy of 

Osteomeatal complex thus proper drainage of sinuses 

causing sinusitis. The knowledge about the uncinate 

process variation is important for the surgeons to avoid 

intra operative complications and also for the radiologists 

to interpret the CT scan images. Out of the 200 sides 

superior attachment of uncinate process was not able to 

identify in 40 (20%) sides which was lower than that of 

34.71% reported by Krzeski et al
11 

and 40% reported by 

Landsberg and Friedman
12

 but similar to 16% reported by 

Isha Preet Tuli et al
13

 and 26% reported by Turgut et al
14

. 

Type 1 uncinate process is present in 94 (59%) sides, 

which is the commenest type found in our study. This 

percentage of presentation is Similar to min et al
15 

54% 

and Landsberg and Friedman
12 

52%, higher than Krzeski 

et al
11

 17.83% but Lower than Isha Preet Tuli et al
13 

79.8%,Turgut et al
14

 63% and Shao-Cheng Liu et al
16

 

70.4%. Type 2 uncinate process is present in 38 (24%) 

sides, which is the second most common type found in 

our study similar to Turgut et al
14

, Isha Preet Tuli et al
13

. 

This percentage of presentation is similar to min et al
15

 

24.5% but higher than that of 6.1% reported by Shao-

Cheng Liu et al
16

, 14% reported by Turgut et al
14

, 16.67% 

reported by Isha Preet Tuli et al
13

 and this is lower than 

that of 33.12% reported by Krzeski et al
11

. Type 3 

uncinate process is present in 28 (17.5%) sides. This is 

similar to min et al
15

 21.5% but higher than that of 

3.57%,8%,10.2% and 14.33% reported by Isha Preet Tuli 

et al
13

, Turgut et al
14

, Shao-Cheng Liu et al
16

 and Krzeski 
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et al
11

. In our present study, Type 1 uncinate process is 

the most common type, Type 2 uncinate process is the 

second most common type and type3 uncinate process is 

the least common type in all age groups and in both sexes 

(Ref. Tables 1, 2, 3 and Fig 1) this is similar to the data 

reported by Isha Preet Tuli et al
13

. The detailed 

knowledge about the anatomical variations in the superior 

attachment of uncinate process is necessary for the 

surgeons because in the most common Type 1, Uncinate 

process is attached to the laminapapyracea when we plan 

to remove the Uncinate process during FESS care must be 

taken because of the increasing risk of penetration of orbit 

causing serious complications. When the Uncinate 

process is attached to the ethmoidal roof (Skull base) or 

middle turbinate while doing the uncinectomy chances of 

injuring ethmoidal roof causing CSF rhinorrhea and other 

intracranial complications should be kept in mind 

 

CONCLUSIONS 
So the knowledge about the anatomical variations in the 

superior attachment of uncinate process is necessary for 

the surgeons to prevent the intra operative and 

postoperative complications and for the Radiologist to 

interpret the CT scan images. 

 

ACKNOWLEDGEMENTS 
We wish to thank our Chairman Dr. Sivakumar, Dean, 

Medical Superintendent, Chennai Medical College 

Hospital and Research Centre, Irungalur, Trichy, 

Tamilnadu, India for their kind permission to conduct this 

study and also for our patients for their kind co operation 

who provided the materials for our study. 

 

REFERENCES 
1. Grey’s Anatomy. The Anatomical basis of clinical 

practice.40th Edition, Chapter 29, page 472. 

2. Asif A.Wani, Sohit Kanotra, Mohammad lateef, Rafiq 

Ahmad, Sajad M.Qazi, Shawkat Ahmad. CT Scan 

evaluation of the anatomical variations of the ostiomeatal 

Complex.Indian J Otolaryngol Head Neck Surg. 2009; 

61:163-168 

3. Bolger WE, ButZin CA, Parsons DS. Paranasal Sinus 

bony anatomic variations and mucosal abnormalities: CT 

analysis for endoscopic sinus surgery. Laryngoscope. 

1991; 101 (1pt1):56-64. 

4. Zinreich S. Imaging of inflammatory sinus 

disease.Otolaryngol Clin North Am. 1993; 26:535-547. 

5. Maru Y.K,Gupta.V. Anatomic variations of the bone in 

sinonasal C.T. Indian Journal of Otolaryngology and 

Head and Neck Surgery. June 2001; Vol.53 no.2:123-128 

6. Stammberger H, Posawetz W. Functional endoscopic 

sinus surgery, concept, indications and results of the 

Messerklinger’s technique. Eur Arch 

Otorhinolaryngol.1990; 247:63-76. 

7. kennedy d. W, Zenreich S. J, Rosenbaum A.E, Johns 

M.E. Functional endoscopic sinus surgery, Theory and 

diagnostic evaluation. Archives of otorhinolaryngology. 

1985; 111: 576-582. 

8. Rice D.H. Basic surgical techniques and variations of 

endoscopic sinus surgery. OCNA .1989; 22:713-726. 

9. Bolger WE, Woodruff WW Jr, Morehead J, Parsons DS. 

Maxillary sinus hypoplasia: Classification and 

description of associated uncinate process hypoplasia. 

Otolaryngol Head Neck Surg. 1990; 03(5pt1):759-765. 

10. Isobe M, Murakami G, kataura A. Variations of the 

uncinate process of the lateral nasal wall with clinical 

implications. Clin Anat.1998; 11(5):295-303. 

11. Krzeski A, Tomaszewska E, Jakubczyk I, Galewicz-

Zielinska A. Anatomic variations of the lateral nasal wall 

in the computed tomography scans of patiets with chronic 

rhinosinusitis. Am J Rhinol.2001; 15(6):371-375. 

12. Landsberg R, Friedman M. A computer assisted 

anatomical study of the nasofrontal region. 

Laryngoscope.2001; 111(12):2125-2130. 

13. Isha preet Tuli, Subhabrata sengupta, Sudeep Munjal, 

Santosh Prasad Kesari, Suvamoy Chakraborty. Anatomic 

Variations of Uncinate process Observed in Chronic 

Sinusitis. Indian J Otolaryngol Head Neck Surg.DOI 

10.1007/s12070-012-0612-8. 

14. Turgut S, Ercan I, Sayin I, Basak M. The Relationship 

between Frontal Sinusitis and Localization of the frontal 

Sinus Outflow Tract. Arch otolaryngol head neck surg. 

2005; 131:518-522. 

15. Min Y, Koh T, Rhee C, Han M. Clinical implications of 

the Uncinate process in paranasal sinusitis: radiological 

evaluation. Am J Rhinol.1995; 9(3):131-135. 

16. Liu S, Wang C, Wang H. Prevalance of the Uncinate 

process, agar nasi cell and their relationship in Taiwanese 

population.  

 
 

Source of Support: None Declared 

Conflict of Interest: None Declared  


