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ABSTRACT

Objective: To investigate computerized tomography (CT) data of patients who needed revision surgery for chronic rhinosinusitis.

Material and Methods: 83 patients who underwent revision endoscopic sinus surgery by the senior author due to recurrent and/or persistent
chronic rhinosinusitis were included in this study. The following data were obtained from preoperative CT scans and recorded for each side of
every patient: recurrent polyposis, incomplete uncinectomy, retained agger nasi cell, lateralization of middle turbinate, recirculation phenomenon,
maxillary antrostomy stenosis, incomplete anterior and posterior ethmoidectomy, scarring at the frontal recess, sphenoid ostium stenosis, or
novel onset sphenoid disease.

Results: Based on our findings, septal deviation caused inadequate posterior ethmoidectomy, while incomplete uncinectomy increased the risk
of frontal sinus disease.

Conclusions: We suggest that septum deviation may cause insufficient visualization, while incomplete uncinectomy may prevent adequate
intervention to the frontal sinus and these subsequently play a role in ESS failure.
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incomplete uncinectomy, inappropriate maxillary antrostomy,
scarring at the frontal recess, and scarring at the middle meatal
antrostomy. Systemic factors include allergic rhinitis, cystic

INTRODUCTION

Endoscopic sinus surgery (ESS) has been widely accepted

for effective treatment of chronic rhinosinusitis and other
inflammatory sinus diseases for which medical management
has failed. Since its initial description by Kennedy in 1985
(1), reports on surgical success have ranged from 76% (2) to
97.5% (3). Despite the high surgical success rates, 10-15% of
patients need revision surgery during long-term follow-up (4).
Investigation of the factors that cause recurrent or persistent
symptoms after primary surgery is required for successful
management of revision cases. Several authors have tried
to detect anatomic and systemic factors which may play a
role in primary surgery failure. It has been reported that
anatomical factors that may cause failure in primary surgery
include recurrent polyps, lateralization of middle turbinate,

fibrosis, Samter’s Triad, ciliary abnormalities, Kartagener’s
syndrome and other systemic inflammatory diseases (2,3, 5).

The main goal of the current study is to investigate computed
tomography findings of patients who need revision surgery
for chronic rhinosinusitis. This article does not focus on
postoperative outcomes after revision sinus surgery.

MATERIALS AND METHODS

A retrospective review of patients undergoing endoscopic sinus
surgery by the senior author from January 2012 to February
2017 identified 90 patients who underwent revision endoscopic
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sinus surgery due to recurrent and/or persistent chronic
rhinosinusitis. Patients with immune deficiency/suppression,
cystic fibrosis, ciliary dysfunction, or history of previous
Caldwell-Luc procedure and inferior meatal antrostomy were
excluded from the study. Patients with incomplete information
were also excluded and the remaining 83 patients were
enrolled in the study.

All patients had been examined with nasal endoscopy and
paranasal sinus CT scans (3-mm coronal, axial, and sagittal
sections) preoperatively. Medical treatments included nasal
corticosteroids, saline irrigations, decongestants, antibiotics,
as well as management of allergy. Patients who have diffuse
polyposis were also treated with systemic corticosteroids (1
mg/kg daily). All surgeries were performed under general
anesthesia and the surgical procedure performed was that
defined by Kennedy (1) and Stammberger (6, 7). During the
surgical procedure the retained agger nasi cell was opened
when required, residual uncinate process was removed,
an incomplete anterior and/or posterior ethmoidectomy
was completed, and frontal, maxillary and sphenoid ostium
drainage was provided again. Absorbable packing with
antibiotic ointment was put in the middle meatus at the end
of surgery. Postoperatively, oral antibiotics and saline irrigations
were administered for two weeks. Follow-up examinations
were performed weekly during the first month after the surgery
and absorbable packing remnants and crusts were removed
with nasal endoscopy at the first visit.

The following data were evaluated and recorded for each
side of every patient from preoperative CT scans: recurrent
polyposis, incomplete uncinectomy, retained agger nasi cell,
lateralization of middle turbinate, recirculation phenomenon,
maxillary antrostomy stenosis, incomplete anterior and
posterior ethmoidectomy, scarring at the frontal recess,
sphenoid ostium stenosis, or novel onset sphenoid disease.

Ethics Committee Approval for the study was received from
the Istanbul University School of Medicine Ethics Committee
for Scientific Research (number 2021/415).

RESULTS

Among the 83 patients evaluated, 51 (61.4%) were male and
32 (38.6%) were female. The patients’ ages ranged from 16 to
73 years, with the mean age being 45.4 (+/- 14.2) years. The
mean number of previous surgeries was 1,9 (+/- 1,6) (min:
1 — max: 9). Comorbid situations of patients are shown in
Table 1. All sinus diseases, anatomical structures, and residual
anatomical structures were evaluated separately and are
summarized in Table 2. CT findings, such as lateralization of the
middle turbinate, septal deviation, incomplete uncinectomy, and
incomplete anterior-posterior ethmoidectomy, were also present
in preoperative physical examination and intraoperative findings.

The following results about relationship between sinus disease
or residual anatomical structure with residual cells or number
of previous surgeries were identified and summarized as
follows:

Table 1: Comorbidities in Patients Undergoing Revision ESS
(n=83).

Comorbidity n %

Allergy 3 3.6
Allergic Rhinitis 1 1.2
Asthma 15 18.1
Asthma + Allergy 1 1.2
Asthma + Allergy 7 8.4
Atopy 1 1.2
DM 3 3.6
Goitre 1 1.2
Goitre + HT 1 1.2
HT 3 3.6
HT + Asthma 1 1.2
HT + HI 3 3.6
Samter’s Triad 2 24
Without Comorbidity 41 49.4

Table 2: Preoperative CT Findings in Patients Undergoing
Revision ESS (n=83).

Finding n %

Right frontal disease Agenesis -2 2.4

64 77.1
Left frontal disease Agenesis -1 1.2
70 84.3
Right maxillary disease 72 86.7
Left maxillary disease 74 89.2
Left ethmoid disease 82 98.8
Right ethmoid disease 83 100.0
Right sphenoid disease 49 59.0
Left sphenoid disease 51 61.4
Middle turbinate lateralization - right Resected -2 2.4
26 31.3
Middle turbinate lateralization - left Resected -2 24
29 34.9
Incomplete uncinectomy - right 23 27.7
Incomplete uncinectomy - left 21 25.3
Unopened agger nasi - right 29 34.9
Unopened agger nasi - left 29 34.9
Stenosis of maxillary antrostomy - right 1 1.2
Stenosis of maxillary antrostomy - left 1 1.2

Frontal recess cicatrization - right Agenesis -1 1.2

18 21.7
Frontal recess cicatrization - left Agenesis -1 1.2

21 253
Incomplete anterior ethmoidectomy - right 32 38.6
Incomplete anterior ethmoidectomy - left 32 38.6
Incomplete posterior ethmoidectomy - right 67 80.7
Incomplete posterior ethmoidectomy - left 67 80.7
Sphenoid ostium stenosis - right 4 4.8
Sphenoid ostium stenosis - left 4 4.8
Hyperostosis 11 13.3

Septal deviation Right -18 21.7

Left - 29 34.9




- There was no statistically significant difference in the
number of previous surgeries between patients with asthma
(%28.9) and without asthma. Similar results were also found
for 42 patients with comorbidity (%50.6).

- Moreover, we did not encounter a statistically significant
association between the number of previous surgeries
and hyperostosis (13.3%), incomplete right anterior
ethmoidectomy (38.6%), incomplete left anterior
ethmoidectomy (38.6%), incomplete right posterior
ethmoidectomy (80.7%), incomplete left posterior
ethmoidectomy (80.7%), or residual ager nasi cell (34.9%).

- There was no statistically significant difference with
right frontal and maxillary disease in patients with right
lateralized middle turbinate (%31.3).

- There was no statistically significant difference with left
frontal, ethmoid and maxillary disease in patients with left
lateralized middle turbinate (%34.9).

- There was no association between right residual agger nasi
(%34.9) and right frontal disease, and no association was
found on the left side either.

- No statistically significant association was found between
left frontal disease and left ethmoid disease; neither did we
encounter an association on the right side.

- Statistically significant association was noted between right
incomplete uncinectomy and right frontal disease (p=0.037),
and a significant association was also present between left
incomplete uncinectomy and left frontal disease (p=0.039).

- No statistically significant associations were observed
between septal deviation and both right lateralized middle
turbinate and left lateralized middle turbinate.

- Finally, we encountered a statistically significant association
between septal deviation and both left (p=0.002) and
right (0.002) incomplete posterior ethmoidectomy. This
association was not observed for right and left incomplete
anterior ethmoidectomy (p=0.062).

DISCUSSION

Various studies investigating the causes of failure in ESS have
been conducted before. In his study in 1992, Kennedy reported
that the risk of surgical failure after ESS increased in patients
with bilateral sinus disease and diffuse nasal polyposis (8). In
a study published in the same year, Lazar et al. stated that
the most common intraoperative findings in revision ESS cases
were adhesion formation between the middle concha and
lateral nasal wall, seen in 43% of patients, and nasal polyposis
recurrence, seen in 22% of patients (9). Studies by Ramadan
(2) and Musy and Kountakis (3) reported that the most
common pathological anatomic finding in revision ESS cases
was lateralized concha. Khalil et al. (10), on the other hand,
evaluated computerized tomography (CT) data of 63 cases
scheduled for revision ESS and reported that the most common
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finding was uncinate process with an incidence rate of 57.1%.
They also reported residual anterior-posterior ethmoid cell on
the side that requires revision in more than 90% of cases. In
the study conducted by Socher et al. (11) in 2018, CT images of
28 revision ESS patients were evaluated and the most common
pathological findings were reported as mucosal thickening in
the maxillary sinus (89.28%) and septal deviation (75%).

Our study revealed that septal deviation caused inadequate
posterior ethmoidectomy in cases requiring revision endoscopic
sinus surgery and that incomplete uncinectomy increased
the risk of frontal sinus disease. In addition, the relationship
between lateralized middle turbinate, which is a common
finding in many revision ESS cases, and the frontal, maxillary or
ethmoid disease was examined, and no significant correlation
was found between these conditions.

The incidence of septal deviation in revision ESS cases is highly
variable, ranging from 15.9% to 75% (10,11). Septal deviation
was detected in 47 (56.6%) of 83 patients who required revision
ESS in our study. While there was no significant difference
between septal deviation and lateralized middle turbinate
or anterior ethmoidal residual cells, it was found that the
risk of encountering right posterior ethmoidal residual cell in
cases with right septal deviation and left posterior ethmoidal
residual cell in cases with left septal deviation was statistically
significant. The deviated septum may unintentionally orient the
endoscope laterally, causing the surgeon to assume the skull
base position to be more lateral and leave unopened posterior
ethmoid cell or cells medially.

When performed poorly, uncinectomy may lead to insufficient
visualization of ethmoid and frontal cells and is thought to be
one of the important causes of recurrent frontal disease (1,
12). In our study, the rates of incomplete uncinectomy were
27.7% on the right and 25.3% on the left. In literature, this rate
was found between 7.14% and 60.3% (10,11). Reports of such
variable rates could be explained by the phenomenon that the
uncinate process cannot always be distinguished in CT sections
or by the differences in the extent of uncinate resection
depending on the differences in surgical techniques (13). In
our study, incomplete uncinectomy was found to be associated
with frontal disease on both sides; however, no significant
correlation was found between maxillary or ethmoid sinus
disease. Based on these findings, it can be said that inadequate
uncinectomy in interventions on the frontal sinus is associated
with persistent or resistant disease in the frontal sinus. This
may potentially be caused by further narrowing of the already
restricted drainage tract due to ongoing inflammation and
subsequent adverse effects on the frontal sinus drainage.

Lateralized middle turbinate is reported to be the most
common finding in revision ESS cases in many studies (2, 3, 9).
The possibility of occurrence increases especially in cases where
mucosa is not preserved and partial middle turbinate resection
is performed (9). In cases requiring revision ESS, the incidence
of lateralized middle turbinate probably varies depending on
the amount of conservation in different surgical techniques
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(3, 10, 11). In our study, the relationship between lateralized
middle turbinate and the frontal, maxillary, and ethmoid
disease was examined separately, but no significant association
was found. Based on these findings, it can be interpreted that
lateralized middle turbinate alone may not cause ESS failure. On
the other hand, each sinus being evaluated individually could
lead to the difference from the literature.

Frontal sinus is a very difficult region to operate on due to
its variable and complex anatomy, difficult visualization, close
proximity to vital structures such as the skull base and orbit,
and the need for advanced equipment and experience (12).
Scarring in the frontal recess has been shown as the main
cause of frontal sinus disease recurrence after ESS (14). Rates
of frontal recess obliteration/scar in revision ESS cases are
reported to be up to 50% in literature (3). The rate of right-
sided frontal recess cicatrization was 21.7% in our study and it
was 25.3% on the left side. Although the rate of frontal disease
was found to be quite high (77.1% on the right and 84.3% on
the left), it was found that frontal recess cicatrization did not
increase the risk of frontal disease. The relationship between
residual agger nasi/ethmoid cells and frontal disease was also
examined and it was found that these did not increase the
risk of disease occurrence in the frontal sinus. Considering the
findings of our study, it can be suggested that frontal recess
cicatrization and residual agger nasi/ethmoid cell presence
after ESS alone do not increase the risk of frontal sinus disease.

At least one comorbid disease was found in 42 patients out of
83 enrolled in our study. The most common comorbid disease
was asthma, which was present in 18.1% of patients. Similarly,
in the literature, the most common comorbid factor in revision
ESS cases is usually asthma, and its rate varies between 9.6%
and 26% (2, 3).

As mentioned above, the reason for high variability in the
findings of studies evaluating tomographic data of revision
endoscopic sinus surgery cases is the use of more aggressive
or more conservative resection techniques. Some authors claim
that aggressive resections are necessary to prevent failure in
functional ESS, while others believe that preserving normal
tissues in the sinus is the key to a good clinical outcome. For
instance, there are publications suggesting that the uncinate
process, which is usually resected as the first step in functional
endoscopic sinus surgery, protects the paranasal sinuses from
allergens and should not be resected when possible (13, 15).
The minimally invasive sinus technique (MIST) described in
recent years has been put into practice by many surgeons
(16). Preservation of the existing anatomical structure should,
of course, be the main goal in every surgery; however, for
endoscopic sinus surgery, which is a relatively novel surgical
approach, increased preservation rates may cause an increased
need for revision surgery.

In our study, unlike other studies in the literature, detailed
statistics were compiled on the results of incomplete
resection of some structures, such as the relationship between
incomplete uncinectomy and maxillary, frontal, and ethmoid

disease or the relationship between residual agger nasi and
frontal sinus disease. Moreover, a comparison was made
between the conditions that are thought to increase ESS
failure, such as lateralized middle concha, septum deviation
and frontal recess cicatrization, and the pathological conditions
they may cause. For instance, the relationship between septum
deviation and incomplete ethmoidectomy was evaluated. Thus,
the structures and factors that may play a role in ESS failure
were examined in detail and important findings were obtained,
even though there was no control group in the study.

Unfortunately, there are certain limitations in our study. First,
while evaluating the CT images of the patients, Lund-Mackay
scoring was not used. Instead, the evaluations were made
by scoring yes/no to different structures or disorders in the
images. In addition, the patients included in the study were
those who had various complaints that continued or just
started after ESS. Since the patients who had undergone ESS
but did not have residual complaints were not included in the
study, there was no control group.

CONCLUSION

In our study, newly obtained CT scans of patients who required
revision endoscopic sinus surgery were evaluated and it was
found that septal deviation caused inadequate posterior
ethmoidectomy, while incomplete uncinectomy increased
the risk of frontal sinus disease. The relationship between
lateralized middle turbinate and frontal, maxillary, and
ethmoid disease was investigated and no significant association
was found. We suggest that septum deviation may cause
insufficient visualization, while incomplete uncinectomy may
prevent adequate intervention to the frontal sinus and these
subsequently play a role in ESS failure.
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