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Background
This study was undertaken to assess the correlations between subjective symptom
score in patients with chronic rhinosinusitis and endoscopic turbinoseptal
relationship (TSR).
Aim
To assess the pattern of TSR and their correlations with symptom score in patients
with chronic rhinosinusitis.
Settings and design
This was an observational study in a tertiary/teaching hospital setting
Patients and methods
Consecutive pretreatment adults with chronic rhinosinusitis completed the
sinonasal outcome test 22 (SNOT22) and had nasal endoscopy. At endoscopy,
the TSR was determined, as well as the presence of nasal polyps.
Statistical analysis
Mean SNOT22 score was calculated and TSR types were grouped and their
distribution documented with types 3 and 4 taken as unfavorable types. χ 2-Tests
were used to determine the correlations between turbinoseptal types, presence of
nasal polys, and SNOT22 scores with the level of significance set at P value up to
0.05.
Results
A total of 53 [23 (43.4%) men and 30 (56.6%) women] patients with a mean age of
42.5±18.6, completed the study. Median symptom duration was 36 weeks (13–112
weeks). Mean SNOT22 score was 29.7±2.8. Unfavorable TSR types were found in
42.5% of nostrils, more on the right (χ 2=13.2; P≤0.01).
There is no significant correlation between the presence of unfavorable TSR and
worsening total SNOT22 scores [R (K-S=0.13 P=0.95) L (K-S=0.34, P=0.07)].
Conclusion
Unfavorable TSR is common in patients with chronic rhinosinusitis. However, there
is no correlation between the presence of abnormal TSR and symptom scores.
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Introduction
Anatomic variations of the lateral nasal wall and the
nasal septum have been identified as known risk factors
for the development of rhinosinusitis [1,2]. These
anatomic variations predispose to disruption of the
normal mucociliary functions of the sinuses setting up
a cascade of events that ultimately result in chronic
rhinosinusitis. In spite of these, the contribution
of these variations to the symptomatology of
rhinosinusitis has been controversial as these
variations have been described in normal people [3].
Various classification
methods for chronic
rhinosinusitis have been developed in recognition of
the heterogeneous nature of this disease [4,5].
Schaitkin et al. [4] classified chronic rhinosinusitis

based on the presence of anatomic variations,
suppuration, polyps, and hyperplastic diseases. They
attempted to relate these classifications with the
success of endoscopic sinus surgery.
Sinonasal outcome score 20 [6] and its derivatives are
the commonly used instruments for assessing subjective
symptom severity in patients with chronic
rhinosinusitis. Previous attempts at correlating
objective scores such as endoscopic scores and
subjective assessment of severity such as symptom
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scores have yielded inconsistent results [7–9]. Most of
these endoscopic scoring systems did not incorporate
assessment of the nasal septum or its relationship with
the middle turbinate into the scoring system.
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Figure 1

This study is aimed at documenting the pattern of
turbinoseptal relationship (TSR) and its relationship to
the symptomatology of chronic rhinosinusitis using
sinonasal outcome score 22 (SNOT22) [10].
Patients and methods
This was an observational study of consecutive
pretreatment adult patients diagnosed with chronic
rhinosinusitis in the ENT clinic of our hospital
between May 2016 and June 2017. Ethical approval
was obtained from our institutional research and ethics
committee before start of the study. Excluded from the
study are patients with a previous history of facial
trauma, sinonasal tumors, nasal surgeries, and
patients with known drug allergies to any of the
agents used in nasal endoscopy. Written informed
consent was obtained from all participants.

Type 1 TSR: note the vissible medial and lateral attachments of the
middle turbinate.

Figure 2

SNOT22 [10] was administered to each consenting
participant. Thereafter, the patients were subjected to
diagnostic nasal endoscopy using Hopkins 30°
telescopes after topical nasal preparation with topical
anesthetic agent (2% lignocaine) and decongestant
(adrenaline 1 : 10 000). At diagnostic nasal
endoscopy, the TSR was determined for each nostril
based on the classification system of Schaitkin et al. [4].
The information obtained included demographic
details of participants, duration of symptoms,
SNOT22 [10] score and the TSR for each nostril.
The presence of type 1 or type 2 (Figs 1 and 2) TSR was
taken as favorable, while types 3 (Fig. 3) and 4
(complete inability to visualize the middle turbinate
resulting from lateral deviation of the septum coming
in contact with lateral nasal wall) were taken as
unfavorable TSR.
The results are summarized in charts and tables as
appropriate; the association between TSR and
SNOT22 score were tested statistically with the
level of statistical significance set at P value up to 0.05.
Results
A total of 53 patients with a mean age of 42.5±18.6,
constituting 23 (43.4%) men and 30 (56.6%) women
completed the study. The patients have had their
symptoms for between 13 and 112 weeks prior to
presentation (median 36 weeks).

Type 2 TSR: note the partial obscuring of the medial attachment of the
middle turbinate by the septum.

The mean SNOT22 score was 29.7±2.8 among the
participants. Figure 4 shows the five most bothersome
symptoms on the SNOT22 score with nasal
obstruction being the most common.
Unfavorable TSR types were found in 42.5% of
nostrils, significantly more common on the right
(χ 2=13.2; P≤0.01).
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Figure 3

Type 3 TSR: note the complete obscuring of the attachments of the
middle turbinate leaving only the turbinate head vissible.

There is no significant correlation between the
presence of abnormal TSR and worsening total
SNOT22 scores [R (K-S=0.13, P=0.95) L (KS=0.34, P=0.07)].
Nasal polyps were found in five (9.4%) patients. The
presence of nasal polyp was not found to have any
significant relationship with presence of unfavorable
TSR (P=0.40 and 1.0, for right and left nostrils,
respectively). Figure 5 shows the distribution of
TSR among the patients.
Discussion
This study fails to demonstrate a significant
relationship between unfavorable TSR and symptom
scores in patients with chronic rhinosinusitis. In spite
of the foregoing, the presence of unfavorable TSR in up
to 40% of our patients points to the fact that the
patients require surgery for their rhinosinusitis, up to
40% of them will require septal surgery in addition to
their sinus surgery to gain access to their middle
meatus. Conversely, the absence of a significant
relationship suggests that isolated septal surgery is
unlikely to benefit the patients with abnormal TSR.
Previous studies aimed at determining the role of septal
deviation in the symptomatology of rhinosinusitis have
yielded inconsistent results. Our study is in contrast to
that of Calhoun et al. [11] who demonstrated a
significant correlation between severity of septal
deviation and patient symptoms. Calhoun et al. [11]
however assessed septal deviation using computed
tomography scan, in contrast to our study where
endoscopic assessment was done. The prevalence of
septal deviations has been documented to vary between
13% [4] and 79% [5], depending on the method of
diagnosis and definition with majority of such

deviations being asymptomatic. This absence of
correlation with symptom scores may be a
consequence of the heterogeneous nature of chronic
rhinosinusitis with recognized multiple etiologies which
may coexist in the same individual. The prevalence of
nasal polyps was high in this study which may indicate
the impact of racial variations in the prevalence of nasal
polyps as studies in other racial groups have reported a
lower incidence of nasal polyps [12]. Nasal polyps are
essentially oedematous prolapsed sinonasal mucosa,
generally associated with the presence of sinonasal
inflammation, although the actual pathophysiological
steps involved are still controversial. The absence of
correlation between unfavorable turbinoseptal
variations and the presence of nasal polyps suggests
that turbinoseptal anatomic relationship did not
contribute to the presence of sinus inflammation in
patients with chronic rhinosinusitis.
Endonasal anatomic variations have been studied in
health and disease with several documentations of such
variations in otherwise normal people. In spite of these,
however, it is accepted that such variation can make
surgery precarious or difficult which underscores the
need for a preoperative knowledge of the precise
endonasal anatomy of individuals for proper surgical
planning and safety.
The SNOT22 is a popular instrument for determining
the quality of life of patients with sinonasal disorders
[13]. This instrument measures five distinct domains of
quality of life of patients. These domains include
rhinologic
symptoms,
extra-nasal
rhinologic
symptoms, ear/facial symptoms, psychological
dysfunction, and sleep [14]. Studies have shown that
patients with higher aggregate scores have more severe
disease. There are also evidences that rhinologic
symptoms are more likely to be controlled by
treatment. Our study shows that the most
bothersome complaints of our patients are essentially
physical complaints with psychological and sleeprelated impairment rating loss. Although studies
have established that patients domain-specific
impairment impact on the choice of treatment [15].
The role this played in our patients cannot be
determined as our study did not set out to determine
factors that motivate patients to seek treatment.
Previous studies have shown improvement in
SNOT22 scores in patients receiving treatment for
chronic rhinosinusitis. These studies also show a
greater degree of improvement in patients
undergoing surgery compared with patient
undergoing medical management [16]. Our study
however did not detect a significant correlation

Correlations between SNOT22 and TSR Adeyemo et al

251

Figure 4

Five Highest ranked syptoms on SNOT22 among participants.

Figure 5

that patient with unfavorable TSR undergoing sinus
surgery should have an initial septoplasty for the
purpose of improved surgical access and visibility.
Our studies suffers from the limitations common
to all cross-sectional studies; therefore, all
references to the potential impact of septal surgery
on symptom resolution while suggested by our
studies cannot be conclusive, based on our study
design. Therefore, there is a need for further
studies utilizing different designs to determine the
exact impact of septal surgeries on patient with
chronic rhinosinusitis.

Distribution of Turbinoseptal relationship TSR in participants.

between SNOT22 scores and anatomic variations
involving the nasal septum and the presence of nasal
polyps. These findings suggest that our patients may
benefit from medical management with surgery
reserved only for medical failures. On the basis of
our findings, we suggest that septal surgery as a sole
treatment modality should be avoided as this is unlikely
to result in a meaningful improvement in patient
symptomatology. In spite of the foregoing, we
should be mindful of the challenges that will arise
from poor visualization of the middle meatus in
patients with unfavorable TSR. This poor
visualization can increase the risk of surgery and
increase the complication rates or even impact on
the completeness of surgery. We therefore advocate

In spite of the limitations of this study, we conclude by
stating that practitioners intending to treat chronic
rhinosinusitis surgically should be aware of the
possibility of encountering patients with unfavorable
TSR and should therefore be prepared to perform an
adjunct septoplasty in such patients.
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