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ABSTRACT ____

OBJECTIVE: To evaluate the appropriateness of CT PNS as per CLOSE protocol for better road mapping pre FESS
for ENT surgeons. STANDARD: “CLOSE” criteria as per RSNA Radiology review article published in 2016. MATERIALS
AND METHODS: The reports of all patients who underwent CT PNS at Radiology department of Jinnah Postgraduate
Medical Centre Karachi were collected for the audit. The patients were referred from ENT OPD as per advice of ENT
consultants for FESS road mapping from January to June 2022. Patient age range was from 14-80 years. Scans were
performed on a 640 slicer Toshiba scanner. 169 patients were selected. Post operative and paediatric patients were
excluded from the study. In the reports there were 82 male and 87 female patients. RESULTS: 3(1.6%) reports had
a comment on cribriform plate, 16(9.4%) on lamina papyracea, 169(100%) on sphenoid sinus and no one mentioned
about Onodi cells and anterior ethmoidal artery. CONCLUSION: This audit highlights a significant deficiency in the
current CT PNS reporting practices with respect to the CLOSE protocol. Despite the universal identification of the
sphenoid sinus, the majority of the other critical anatomical structures were either inadequately reported or completely
omitted. To improve the quality of preoperative imaging and enhance patient safety, it is recommended that structured
reporting based on the CLOSE criteria be implemented within the department. This will standardize reporting, ensure
the inclusion of all surgically relevant anatomical landmarks, and facilitate better communication between radiologists
and ENT surgeons. A formal discussion with the reporting radiologists should be undertaken to introduce the CLOSE-
based structured template. Training sessions and continuous medical education on its clinical importance should be
conducted. A re-audit is advised following the implementation of these changes to assess improvement in reporting
standards and to sustain quality improvement in radiological practice. Structured reporting is the key to a successful
surgical planning. This concept should be introduced at hospital as well as national level. Re audit will be done after
formal discussion with the reporting radiologists and implementation of CLOSE reporting.

Introduction ___

To evaluate paranasal sinuses by CT (Computed
Tomography), several aspects should be considered to
ensure a comprehensive assessment including
technique , protocol, anatomy , pathology detection and
importantly the normal anatomical variants to provide
detailed information to assist in surgical planning for
procedures such as Functional Endoscopic Sinus

Correspondence : Dr. Shumaila Arooj

Tomotherapy & Cyberknife Robotic Radiosurgery,

Department of Radiology, Jinnah Post Graduate Medical Centre
(JPMC), Karachi, Pakistan.

Email: shumaila_arooj@hotmail.com

Submitted 5 June 2025, Accepted 11 June 2025

PAKISTAN JOURNAL OF RADIOLOGY

Surgery (FESS) 1.5

CT PNS has become a well-established preoperative
diagnostic tool providing a mandatory ‘roadmap’ for
FESS.

CT PNS is commonly used as part of the diagnostic
workup for patients with chronic sinusitis or other
sinonasal disorders. It provides detailed anatomical
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information about the paranasal sinuses, which is crucial
for surgical planning.5 CT imaging can help identify the
extent of sinus disease, the presence of anatomical
variations or abnormalities, and any complications such
as sinusitis, polyps, or structural issues.

Functional Endoscopic Sinus Surgery (FESS), a very
effective and preferred mode of surgical treatment for
chronic recurrent/refractory sinusitis by establishing a
drainage pathway with mucosal preservation. For ENT
surgeons performing FESS, CT PNS can serve as a
valuable tool for preoperative assessment and road
mapping. It helps the surgeon understand the patient's
sinus anatomy, identify areas of pathology, and plan the
surgical approach accordingly. By visualizing the sinuses
in detail with evaluation of critical anatomical variants,
CT imaging can aid in optimizing surgical outcomes,
reducing complications, and ensuring patient safety.
Thin section high resolution CT helpful in evaluation of
not only normal sino-nasal anatomy and extent of
disease but also normal variants that may narrow or
obstruct sinus drainage pathways or makes endoscopic
access difficult and predispose to surgical complications
so alerts the surgeon pre-operatively and can plan
navigation and guidance during surgery. Magnetic
Resonance Imaging (MRI) is often problem solving in
evaluation of extent of soft tissue with intracranial
involvement in neoplastic and infective/inflammatory
pathologies.

As described by Weitzel, Floreani and Wormald in
2008,13 the CLOSE algorithm provide a clinical aid to
radiologists and surgeons alike when reviewing CT-
paranasal sinuses with particular attention to key
anatomic landmarks, and variants like cribriform plate,
lamina papyracea, Onodi (sphenoethmoidal) cells,
sphenoid sinus and Anterior ethmoidal artery in order
to avoid surgical complications.

Material and Methods ____

The reports of all patients who underwent CT PNS at
Radiology department of Jinnah Postgraduate Medical
Centre Karachi were collected for the audit. The patients
were referred from ENT OPD as per advice of ENT
consultants for FESS road mapping from January to
June 2022. Patient age range was from 14-80 years.
Scans were performed on a 640 slicer Toshiba scanner.
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169 patients were selected. Postoperative and pediatric
patients were excluded from the study. In the reports
there were 82 male and 87 female patients.

Be_s_ll'l_t's__

3(1.6%) reports had a comment on cribriform plate,
16(9.4%) on lamina papyracea, 169(100%) on sphenoid
sinus and no one mentioned about Onodi cells and
anterior ethmoidal artery.

Di .
Computed tomography (CT) of the paranasal sinuses
(PNS) is an indispensable tool in the preoperative
assessment of patients undergoing Functional Endos-
copic Sinus Surgery (FESS). Accurate interpretation
and reporting of CT PNS is crucial to identifying
anatomical variations that may predispose to
intraoperative complications. The CLOSE mnemonic-
Cribriform plate, Lamina papyracea, Onodi cells,
Sphenoid sinus, and anterior Ethmoidal artery - provides
a systematic approach to evaluating these key surgical
landmarks and was designed to assist radiologists in
ensuring comprehensive preoperative assessments.!

In this audit, we assessed 169 CT PNS reports of
patients referred for FESS and found significant
deficiencies in the documentation of CLOSE criteria.
Although the sphenoid sinus was commented upon in
100% of cases, only 1.6% of reports addressed the
cribriform plate, and 9.4% mentioned the lamina papy-
racea. Notably, none of the reports included assessment
of the Onodi cells or anterior ethmoidal artery. This
marked underreporting raises concerns about the
adequacy of CT as a surgical roadmap and the potential
for avoidable intraoperative complications.

The clinical importance of each component of the
CLOSE protocol has been extensively documented.
Injury to the cribriform plate can lead to cerebrospinal
fluid leaks and meningitis; damage to the lamina
papyracea may result in orbital trauma; and failure to
recognize Onodi cells can place the optic nerve and
carotid artery at risk. Additionally, the anterior ethmoidal
artery is a known source of significant hemorrhage if
inadvertently damaged during surgery.1.3

The lack of structured reporting in our institution likely
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contributes to these deficiencies. Previous studies have
emphasized the value of structured reporting templates
in improving the consistency, clarity, and clinical rele-
vance of radiology reports.2 Structured reporting ensures
that essential anatomical landmarks are not overlooked
and facilitates more effective communication between
radiologists and ENT surgeons. Bansal4 also high-
lighted the importance of integrating computer-assisted
systems into endoscopic sinus surgery planning to
enhance safety and precision.

Furthermore, variability in radiologist training and
awareness of surgical anatomy may lead to subjective
and inconsistent reporting practices. A standardized
approach-incorporating the CLOSE checklist as part of
routine reporting-would address this variability and
promote higher standards of care.

This audit underscores the need for institutional imple-
mentation of structured reporting protocols based on
the CLOSE framework. In addition to developing and
enforcing standardized templates, targeted training
programs and interdisciplinary workshops can foster
greater awareness and collaboration between radio-
logists and ENT specialists.

Conclusion ____

This audit highlights a significant deficiency in the
current CT PNS reporting practices with respect to the
CLOSE protocol. Despite the universal identification of
the sphenoid sinus, the majority of the other critical
anatomical structures were either inadequately reported
or completely omitted.

To improve the quality of preoperative imaging and
enhance patient safety, it is recommended that struc-
tured reporting based on the CLOSE criteria be imple-
mented within the department. This will standardize
reporting, ensure the inclusion of all surgically relevant
anatomical landmarks, and facilitate better commu-
nication between radiologists and ENT surgeons.

A formal discussion with the reporting radiologists
should be undertaken to introduce the CLOSE-based
structured template. Training sessions and continuous
medical education on its clinical importance should be
conducted. A re-audit is advised following the imple-
mentation of these changes to assess improvement in
reporting standards and to sustain quality improvement
in radiological practice.
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By assessing the CT PNS reports against these criteria,
ENT surgeons can determine the suitability of the
imaging studies for pre-FESS planning. This evaluation
can help optimize patient care by ensuring that the CT
scans provide accurate and actionable information to
guide surgical decision-making and improve surgical
outcomes.

In summary, CT PNS is often considered appropriate
as per the CLOSE protocol for better road mapping pre
FESS for ENT surgeons, as it provides essential
information that can enhance surgical planning and
decision-making. However, the decision to perform
imaging should always be individualized based on the
patient's specific clinical presentation and the surgeon's
judgment.
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