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Background: The uncinate process is very relevant with respect to the ventilation and eeees (B i B el e
drainage of the frontal, maxillary and anterior ethmoid sinuses in the osteomeatal complex.
Aims and Objectives: The study was conducted with the aim to examine and assess
various patterns of upper attachment of the ethmoidal uncinate process. The secondary
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most prevalent (42%). This was followed by a type-1 pattern (attached to the lamina

papyracea) (16%) and then a type-6 pattern (14%). Type-3in 4%, type-4 in 3%, and type-5

in 7%. In 14% of the cases, there was no upper attachment of the uncinate process. The
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clinical presentation. Conclusions: A thorough computerized tomography scan assessment

of the attachments of the uncinate process and its variations aids in minimizing damage to

the related landmarks during the surgery and helps minimizing the chances of iatrogenic

trauma to the nasolacrimal duct, medial orbital wall, and other surrounding structures. It

can also assist in figuring out the likely cause of refractory sinusitis.
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INTRODUCTION The osteomeatal complex is housed in the lateral nasal wall

in the middle meatal region. The bulla ethmoidalis and the
While it is beyond doubt that the advent of nasal  uncinate process ate the constant anatomical landmarks in this
endoscopes and computerized tomography (CT) has  complex. The uncinate process presents itself as a projection
revolutionized not just the treatment protocols of sinus  emanating from the ethmoid labyrinth. Upon its inferior

pathologies, but it has also brought about an exemplary aspect, it attaches to the infetior turbinate’s ethmoidal process.'
enhancement in our understanding of the intricate anatomy

of the paranasal sinuses and their drainage and ventilation ~ The uncinate process is very pertinent with respect to
aspects. the ventilation and drainage of the frontal, maxillary and
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anterior ethmoid sinuses in the osteomeatal complex. It
has to be borne in mind that the superior attachment
of the uncinate process is not constant. Many authors
have reported varying patterns of superior attachments.
Furthermore, while operating the superior most limit of
the unicinate process is oblivious to the surgeon, since it
remains hidden by the middle turbinate.?

Landsberg and Friedman in their study had reported
six patterns of upper attachment of uncinate
process Type 1: Attached to the lamina papyracea.
Type 2: Attached to the posterior agger nasi cell.
Type 3: Attachment to the lamina papyracea and junction
of the middle turbinate with the cribriform plate.
Type 4: Attachment to junction of the middle turbinate
with the cribriform plate. Type 5: Attached to the ethmoid
skull base. Type 6: Attached to the middle turbinate.?

Landsberg and Friedman's patterns of attachment of uncinate
process

Type 1: Attached to the lamina papyracea

Type 2: Attached to the posterior agger nasi cell

Type 3: Attachment to the lamina papyracea and junction of the
middle turbinate with the cribriform plate

Type 4: Attachment to junction of the middle turbinate with the
cribriform plate

Type 5: Attached to the ethmoid skull base

Type 6: Attached to the middle turbinate

Stummberger proposed only 3 types, whereby the uncinate
process was inserted superiorly into lamina papyracea or
ethmoid skull base or the middle concha.

Osteomeatal region also addressed as the key area, often
displays variations in its anatomy. With resulting impaired
ventilation and blockage of mucus drainage leading to
chronic rhinosinusitis. Deviation in the upper attachment
of the uncinate process that impairs ventilation of the
anterior ethmoid and frontal sinus is a possibility that could
hasten and abet a chronic disease process.* Some studies
proposed that the uncinate process probably prevented
direct ventilation of sinuses with contaminated inhaled
ﬁir.l’S’()

The effect of upper insertion of uncinate process
contributing to sinonasal pathologies is a subject of debate.
Keeping these aspects in mind it was decided to study
the upper insertion of the uncinate process and also the
presence of pneumatization in the uncinate process, based
on CT of the nose and the paranasal sinuses.

Aims and objectives
The study was conducted with the aim to examine and
assess various patterns of upper attachment of the
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ethmoidal uncinate process. The secondary objective of
the study was to study the incidence of pneumatization of
the uncinate process.

MATERIALS AND METHODS

The study was conducted at the department of ear, nose,
and throat (ENT) head and neck surgery, at Government
Medical College, Doda, | and K, India. This was a
retrospective observational study. The period of study
was from November 2020 up to November 2021. The
study involved 100 patients who had presented to the
ENT outpatient with nasal and or sinus-related complaints.
After a thorough clinical examination and diagnostic nasal
endoscopy, the study group was advised to do a CT of the
nose and paranasal sinuses. This included 3 mm coronal as
well as axial cuts. The CT films of the nose and paranasal
sinuses were thoroughly examined with the area of interest
being the uncinate process, its insertion, and also the
coexisting sinonasal pathologies.

The inclusion critetion in patients with sinonasal disease
and consenting to be part of the study group. The patients
with a previous history of nasal surgeries were excluded
from our study. Those unwilling to be part of our study
were also excluded from the study group.

The coronal cuts’ films were used to evaluate the
attachment of the uncinate process. The attachment was
documented and classified as per Landsberg and Friedman.
The study was conducted after the nod from our college’s
ethics committee.

RESULTS

The study included 58 males and 42 females (Figure 1). All
the patients belonged to the age group ranging from 15 up
to 65 years. The majority (83) of the patients belonged to
the 20—45 years age group (Figure 2).

Since we had included 100 patients in our study, therefore
we evaluated the upper insertion of 200 uncinate processes.

This was documented and duly classified as per Landsberg
and Friedman. Among the various patterns we noticed in
our study, it was the type-2 pattern of uncinate attachment
that was the most prevalent (42%). This was followed by
a type-1 pattern (attached to the lamina papyracea) (16%)
and then a type-6 pattern (14%). Type-3 in 4%, type-4 in
3% and type-5 in 7%. We also noted that in 14% of the
cases, there was no upper attachment of the uncinate
process (Figure 3).
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Figure 1: Graph showing the gender distribution.
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Figure 3: Graph showing the various types of uncinate attachment
in our study

The pneumatization of the uncinate process was noted
among 42 of the uncinate processes that we studied.
The pneumatization was unilateral in 41% and bilateral
in 59% of the uncinate processes that were studied by
us. We also observed that the patients in our study with a
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pneumatized uncinate process had a more severe clinical
presentation.

DISCUSSION

The uncinate process is postulated to play a conspicuous
functional role in the ventilation of the nose and the
paranasal sinuses and it’s not just a vestigial structure.’
The upper insertion of the uncinate process has been
observed and reported in very less research publications. In
our research, we also observed that there was also a blunt
uncinate without any upper insertion. The incidence and
pattern of upper insertion of the uncinate process were
also compared to the patterns in previous studies.*"?

Among the various patterns we noticed in our study, it was
the type-2 pattern of uncinate attachment that was the most
prevalent (42%) (Figure 8). This was followed by a type-1
pattern (attached to the lamina papyracea) (16%) and then
a type-6 pattern (14%). Type-3 in 4%, type-4 in 3% (Figure
7) and type-5 in 7%. We also noted that in 14% of the cases
(Figure 9), there was no upper attachment of the uncinate
process. Turgut et al.,® (Figure 10) reported 63% type-1 and
type-2 attachments, 3% type-3, 12% type-4, 14% type-5,
and 8% type-6 attachments (Figure 4).

Similarly, Tuli et al.,” reported 79.8% type-1 attachments,
16.67% type-5, and 3.57% type-6 attachments (Figure 5).
In another research work, Krzeski et al.,' reported 17.83%
type-1 attachments, 33.12% type-5, and 14.33% type-6
attachments.

Min et al.,'" in their study reported 54% type-1
attachments, 24.5% type-5, and 21.5% type-6 attachments
(Figure 5).

Vinay Kumar etal.,”* reported 19% type-1 and 36% type-2
attachments, 5% type-3, 2% type-4, 8% type-5, and 20%
type-6 attachments (Figure 6). They also reported 11%
blunt uncinate processes.

A pneumatized uncinate process in various studies has
been reported as 0.4-4%. However, some have reported
0.5-2.5% extensively pneumatized uncinate describing it
as uncinate bulla.>*'*" Bolger et al., in their study, reported
that the anterosuperior region was the predominant aspect
for pneumatization.”

It has been postulated that uncinate pneumatization was an
outcome of the growth of agger nasi cells into the most
anterosupetior portion of uncinate."* Since, the incidence
in our study is higher, this warrants a more exhaustive
study and also its relation with the incidence of sinonasal
pathologies.
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Figure 4: Graph showing the various types of uncinate attachment in
study by Turgut et al
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Figure 5: Graph showing the various types of unciante attachment in
study by Tuli et al
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Figure 6: Graph showing the various types of unciante attachment in
study by Vinay Kumar et al

Some researchers have also highlighted medial and lateral
deviations of uncinate process resulting in a shallow
infundibulum, frontal, and anterior ethmoidal recess
compromising the sinus ventilation in maxillary, frontal,
and ethmoid sinuses.'*"

Few research works have also proclaimed that deviations
of the uncinate process prevent contaminated air from
entering the sinuses."> Thus questioning the injudicious
removal of the uncinate during endoscopic sinus surgery.
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Figure 7: Type-1 insertion

Figure 8: Type-2 insertion

Figure 9: Type-4 insertion

Limitations of the study
The study involved a total of 100 patients. While it gives
an important insight into different patterns of uncinate
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Figure 10: Type-5 insertion

attachment. However, a larger population base needs to
be studied to generalize our findings.

CONCLUSION

A thorough CT scan assessment of the attachments of
the uncinate process and its variations aids in minimizing
damage to the related landmarks during the surgery.

A prior knowledge of variations of the uncinate process
helps minimizing the chances of iatrogenic trauma to
the nasolacrimal duct, medial orbital wall, and other
surrounding structures.

A thorough evaluation of the pneumatization and also the
upper attachment of the uncinate process can also assist in
figuring out the likely cause for refractory sinusitis.

Newer emerging paradigms in the management of chronic
sinusitis compel surgeons to have a thorough awareness
of the key area and also the anatomical variations if any.

ACKNOWLEDGMENT

The authors express their gratitude to the staff of
department of ENT and the department of radiodiagnosis,
at Government Medical College, Doda, Jammu and
Kashmir, India.

REFERENCES

1. Aramani A, Karadi RN and Kumar S. A study of anatomical
variations of osteomeatal complex in chronic rhinosinusitis
patients-CT findings. J Clin Diagn Res. 2014;8(10):KC01-KC04.

https://doi.org/10.7860/JCDR/2014/9323.4923
2. Dalgorf DM and Harvey RJ. Anatomy of the nose and paranasal

10.

1.

12.

13.

14.

15.

16.

sinuses. In: Scott-Brown’s Otorhinolaryngology and Head and
Neck Surgery. Boca Raton, FL: CRC Press; 2018. p. 961-976.

Landsberg R and Friedman M. A computer-assisted
anatomical study of the nasofrontal region. Laryngoscope.
2001;111(12):2125-2130.

https://doi.org/10.1097/00005537-200112000-00008

Gupta AK, Bansal S and Sahini D. Anatomy and its variations
for endoscopic sinus surgery. Clin Rhinol An Int J. 2012;5(2):
55-62.

https://doi.org/10.5005/jp-journals-10013-1122

Bolger WE, Woodruff W and Parsons DS. CT demonstration of
pneumatization of the uncinate process. AINR Am J Neuroradiol.
1990;11(3):552.

Groves J and Gray RF. Applied physiology of the nose and
paranasal sinuses. In: A Synopsis of otolaryngology. 4™ ed.
Bristol: John Wright and Sons; 1995. p. 167-168.

Nayak DR, Balakrishnan R and Murty KD. Functional anatomy
of the uncinate process and its role in endoscopic sinus
surgery. Indian J Otolaryngol Head Neck Surg. 2001;53(1):
27-31.

https://doi.org/10.1007/BF02910975

Turgut S, Ercan |, Sayin | and Basak M. The relationship
between frontal sinusitis and localization of the frontal sinus
outflow tract: A computer-assisted anatomical and clinical study.
Arch Otolaryngol Head Neck Surg. 2005;131(6):518-522.

https://doi.org/10.1001/archotol.131.6.518

Tuli IP, Sengupta S, Munjal S, Kesari SP and Chakraborty S.
Anatomical variations of uncinate process observed in chronic
sinusitis. Indian J Otolaryngol Head Neck Surg. 2013;65(2):
157-161.

https://doi.org/10.1007/s12070-012-0612-8

Krzeski A, Tomaszewska E, Jakubczyk | and Galewicz-
Zielinska A. Anatomic variations of the lateral nasal wall in
the computed tomography scans of patients with chronic
rhinosinusitis. Am J Rhinol. 2001;15(6):371-375.

Min YG, Koh TY, Rhee CS and Han MH. Clinical implications
of the uncinate process in paranasal sinusitis: Radiologic
evaluation. Am J Rhinol. 1995;9(3):131-136.

https://doi.org/10.2500/105065895781873782

Vinay Kumar N, Kamala E, Guga Priya TS and Nalina
Kumari SD. A computerized tomographic study of uncinate
process of ethmoid bone. Int J Anat Res. 2015;3(1):
917-921.

https://doi.org/10.16965/ijar.2015.114

Arslan H, Aydinhoglu A, Bozkurt M and Egeli E. Anatomic
variations of the paranasal sinuses: CT examination for
endoscopic sinus surgery. Auris Nasus Larynx. 1999;26(1):
39-48.

https://doi.org/10.1016/s0385-8146(98)00024-8

Bolger WE, Butzin CA and Parsons DS. Paranasal sinus bony
anatomic variations and mucosal abnormalities: CT analysis
for endoscopic sinus surgery. Laryngoscope. 1991;101(1):
56-64.

https://doi.org/10.1288/00005537-199101000-00010

Zinreich SJ, Kennedy DW, Rosenbaum AE, Gayler BW,
Kumar AJ and Stammberger H. Paranasal sinuses: CT
imaging requirements for endoscopic surgery. Radiology.
1987;163(3):769-775.
https://doi.org/10.1148/radiology.163.3.3575731

Kopp W, Stammberger H and Fotter R. Special radiologic

imaging of paranasal sinuses. A prerequisite for functional
endoscopic sinus surgery. Eur J Radiol. 1988;8(3):153-156.

Asian Journal of Medical Sciences | Sep 2024 | Vol 15 | Issue 9


https://doi.org/10.1016/s0385-8146(98)00024-8

Sharma and Gupta: A CT based study of anatomical variations of the ethmoidal uncinate process

Asian Journal of Medical Sciences | Sep 2024 | Vol 15 | Issue 9 111


https://orcid.org/0000-0002-7446-5471
https://orcid.org/0000-0002-7446-5471
https://orcid.org/0009-0003-6129-3943
https://orcid.org/0009-0003-6129-3943

