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Abstract

Objectives: Nasal mucociliary clearance (MCC) is a physiological mechanism of the upper respiratory tract that removes locally
produced deposits, excess secretions, and unwanted inhaled particles. Various pathologies, such as rhinitis, sinusitis, septal de-
viation, nasal polyposis, and inferior turbinate hypertrophy, are known to reduce the activity of the mucociliary mechanism by
causing nasal obstruction. Increased mucus secretion accompanied by impaired ciliary movement prevents the clearance of nasal
secretions and predisposes patients to recurrent infections. The aim of this study was to determine how commonly performed
nasal surgeries affect mucociliary clearance.

Methods: The study included 43 patients who underwent septoplasty and 34 patients who underwent open-technique septorhi-
noplasty. The two groups were statistically compared in terms of age, sex, smoking status, and MCC scores.

Results: Both groups demonstrated a temporary prolongation of MCC in the early postoperative period (first week). At the third
month, MCC values improved significantly in the septoplasty group (p<0.05). Improvement was slower in the open-technique
septorhinoplasty group, and MCC values remained higher at the third month than in the septoplasty group (p<0.001).
Conclusion: Septoplasty has positive effects on the MCC mechanism. Our results suggest that elevation and prolonged operative
time may have a negative effect on MCC that persists until the third postoperative month in open-technique septorhinoplasty.
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provement.'* However, mucociliary clearance time during
the first postoperative week has been shown to be longer
in patients who received nasal packing after septoplasty.”

N asal septal deviation (NSD) is a common anatomical
condition that alters airflow dynamics and negatively
affects mucociliary clearance (MCC). The normal MCC mech-
anism depends on mucus composition, ciliary beat frequen-
cy, epithelial integrity, and adequate humidification. In NSD,
these parameters are impaired, resulting in increased mucus

Comparative studies examining the outcomes of septoplas-
ty and open-technique septorhinoplasty in terms of MCC
are limited. Variations in methodology, measurement tech-

viscosity and prolonged mucociliary transport time.l'

Several studies have shown that surgical correction of NSD
leads to gradual improvement in MCC. Post-septoplasty
evaluations using both rhinoscintigraphy and the saccha-
rin test have demonstrated significant postoperative im-

niques (saccharin test vs. rhinoscintigraphy), and follow-up
intervals create heterogeneity among studies.>® This study
aims to evaluate and compare changes in MCC after septo-
plasty and open-technique septorhinoplasty, emphasizing
both the timing and extent of functional recovery.
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Methods

This study was approved by the University of Health
Sciences, Fatih Sultan Mehmet Training and Research
Hospital Ethics Committee (Approval No: 2019/53, date:
11.07.2019) and was conducted in accordance with the
Declaration of Helsinki. Between 2019 and 2024, 43 pa-
tients aged 18 years and older who underwent septo-
plasty and 34 patients who underwent open-technique
septorhinoplasty in our clinic were included in the study.
Patients were enrolled consecutively. All patients includ-
ed in the study had complaints of nasal obstruction, and
nasal septal deviation was diagnosed by anterior rhinos-
copy and endoscopic nasal examination. Informed con-
sent was obtained from all patients participating in the
study. A detailed otorhinolaryngological examination
was performed in all patients. Patients under 18 years of
age; patients with a history of revision nasal surgery, nasal
polyps, or chronic rhinosinusitis; those who had received
treatment for allergic rhinitis within the previous year;
those with complete obstructive septal deviation; those
with chronic diseases such as diabetes mellitus or rheu-
matological diseases; those with a history of head trauma
or neurological disorders; those with a history of viral in-
fection within the previous month; and patients with taste
disturbances were excluded from the study.

MCC measurements in both groups were performed 1 day
preoperatively and at 1 week, 1 month, and 3 months post-
operatively. MCC was measured using the saccharin test.
The MCC value was determined using a stopwatch to mea-
sure the time between the placement of 5 mg of saccharin
granules on the anterior lower end of the inferior turbinate
on the side of the septal deviation and the moment when
the patient reported tasting saccharin. During the test,
patients were instructed to breathe normally through the
nose without sniffing, washing their nose, sneezing, eating,
or drinking and to avoid head movements. During postop-
erative follow-up, the saccharin test was performed on the
same side as in the preoperative assessment. Preoperative
and postoperative values were statistically evaluated with-
in each group and between the two groups.

All septoplasty and open-technique septorhinoplasty pro-
cedures were performed by the same surgical team under
general anesthesia. For septoplasty, a semitransfixion inci-
sion was made at the skin-mucosal junction at the caudal
end of the septum on the side of the septal deviation. The
mucoperichondrium and mucoperiosteum were elevated
bilaterally. The deviated cartilaginous and bony portions of
the septum were excised, leaving at least 1 cm of the dorsal
and caudal L-strut intact. Transseptal sutures were placed
using absorbable sutures. Both inferior turbinates were lat-

eralized, and radiofrequency treatment was applied at two
points in the inferior portion of each turbinate. After sep-
toplasty was completed, antibiotic-soaked, nonabsorbable
silicone nasal packs were placed bilaterally.

For open-technique septorhinoplasty, a midcolumellar
Goodman incision was made on the columellar skin and
combined with bilateral marginal incisions. The nasal skin
was elevated in the subperichondrial and subperiosteal
planes toward the lateral crura and radix. The caudal sep-
tum was reached by dissecting the connections between
the medial crura of the lower lateral cartilages. The connec-
tion between the upper lateral cartilages and the septum
was divided. The mucoperichondrium and mucoperioste-
um surrounding the septum were elevated bilaterally. The
deviated bony and cartilaginous portions of the septum
were excised, leaving at least 1 cm of an adequate L-strut.
Subsequently, the surgical steps of septorhinoplasty, in-
cluding excision of the nasal dorsum as required, medial
and lateral osteotomies, lower lateral cartilage excisions,
and suturing techniques, were performed. Transseptal su-
tures were placed using absorbable sutures. Both inferior
turbinates were lateralized, and radiofrequency treatment
was applied at two points in the inferior portion of each
turbinate. After the open-technique septorhinoplasty pro-
cedure was completed, antibiotic-soaked, nonabsorbable
silicone nasal packs were placed bilaterally.

The nasal packs were removed on the fifth postoperative
day in all patients. All patients received the same antibiot-
ic regimen (amoxicillin—clavulanic acid 1 g twice daily for 1
week) and the same analgesic regimen (paracetamol twice
daily for 1 week). Nasal irrigation was performed using 0.9%
isotonic sodium chloride solution (10 cc) in both nasal pas-
sages three times daily for 1 week, starting on the night of
surgery. Patients were instructed not to perform nasal ir-
rigation on the day of the saccharin test. No topical nasal
medication was administered.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statis-
tics 22 (IBM SPSS, Turkiye). Data distribution was assessed
using the Shapiro-Wilk test. Student’s t-test was used for
normally distributed data, the Mann-Whitney U test for
nonparametric comparisons, and the Friedman and Wilcox-
on tests for repeated measures. Statistical significance was
set at p<0.05.

Results

There were no statistically significant differences between
the groups in terms of mean age, sex distribution, or smok-
ing rates (p>0.05) (Table 1).
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Table 1. Evaluation of age, gender and smoking status between groups

Septoplasty group Septorhinoplasty group Total
Mean=SD (Min-Max) Mean=SD (Min-Max) Mean+SD (Min-Max) P

Age 27.72+8.01 (18-44) 28.88+8.03 (19-45) 28.23+7.99 (18-45) '0.530
Sex, n(%)

Male 23 (%53.5) 10 (%29.4) 33 (%42.9) ’0.059

Female 20 (%46.5) 24 (%70.6) 44 (%57.1)
Smoking, n(%)

Yes 15 (%34.9) 15 (%44.1) 30 (%39) 20.555

No 28 (%65.1) 19 (%55.9) 47 (%61)

' Student’s t-test, 2Chi-square test with Yates’ correction, SD: Standard deviation; Min-Max: Minimum-maximum; n: Number.

There were no statistically significant differences between
patients who underwent septoplasty and those who un-
derwent open-technique septorhinoplasty in terms of pre-
operative and postoperative first-week MCC times (p=0.874
and p=0.843, respectively; p>0.05) (Table 2).

The postoperative first- and third-month MCC times of
patients who underwent septoplasty were statistically
significantly lower than those of patients who underwent
open-technique septorhinoplasty (p<0.001 and p=0.001,
respectively; p<0.05) (Table 2, Fig. 1).

There was a significant increase in the postoperative first-
week MCC times of patients who underwent septoplasty
compared with the preoperative period (p<0.001) (Table
2). There was no significant difference between the postop-
erative first-month MCC times and the preoperative period

Table 2. Evaluation of MCC levels within and between groups

(p=0.644; p>0.05). Postoperative third-month MCC times
decreased statistically significantly compared with the pre-
operative period (p=0.002; p<0.05) (Table 2, Fig. 1).

When the preoperative MCC times of patients who under-
went open-technique septorhinoplasty were compared with
their postoperative MCC times, a significant increase was ob-
served at postoperative week 1 (p<0.001). Although MCC
times gradually decreased at postoperative months 1 and
3, they remained statistically significantly higher than those
in the preoperative period at both time points (p<0.001 and
p=0.005, respectively; p<0.05) (Table 2, Fig. 1).

Discussion

The nasal mucociliary system is a major component of the
defense mechanism of the nose and paranasal sinuses. This

Septoplasty group Septorhinoplasty group Total

MCC (min) (Min-Max)-(MeanxSD (Min-Max)-(Mean+SD (Min-Max)-(Mean+SD p'
(median)) (median)) (median))

Preop (2-56.58)-(8.89+8.51 (7.1)) (1.51-17)-(7.5£3.63 (7.4)) (1.51-56.58)-(8.28+6.8 (7.3))  0.874
Postop 1st week (2.59-38)-(13.91+7.27 (12.6)) (1.34-28.52)-(14.06+6.67 (14.7))  (1.34-38)-(13.97+6.98 (14)) 0.843
Postop 1st month (2.1-20)-(8.17+3.8 (8.1)) (3-25.5)-(13.92+6.48 (15)) (2.1-25.5)-(10.71+£5.87 (9.4))  0.000*
Postop 3rd month (1.54-15.1)-(6.56£3.09 (6)) (3.58-20.4)-(9.6+4.37 (10)) (1.54-20.4)-(7.9+3.98 (7.4))  0.001*
p? 0.000* 0.000*
Preop-Postop 1st week p? 0.000* 0.000*
Preop-Postop 1st month p? 0.644 0.000*
Preop-Postop 3rd month p3 0.002* 0.005*
Postop 1st week-1st month p? 0.000* 0.563
Postop 1st week-3rd month p* 0.000* 0.000*
Postop 1st month-3rd month p? 0.000* 0.000*

'"Mann Whitney U Test, 2Friedman Test, *Wilcoxon Sign Test, *p<0.05, MCC: Mucociliary clearance; min: minutes; SD: Standard deviation; Min-Max: Minimum-

maximum.
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Figure 1. Changes in MCC values after Septoplasty and Open
Technique Septorhinoplasty.

system removes particles, microorganisms, and irritants
through the coordinated action of cilia on the respiratory
epithelium and appropriate mucus viscosity. Impaired MCC
results in secretion accumulation, susceptibility to infec-
tion, and functional obstruction. Nasal septal deviation is
one of the most common anatomical factors leading to im-
paired MCC. Unilateral increases or decreases in nasal air-
flow alter the balance of intranasal humidity and tempera-
ture, leading to a reduction in ciliary activity."? The main
aim of this study was to compare the effects of septoplasty
and open-technique septorhinoplasty, which are common-
ly performed surgical procedures, on mucociliary activity.

Septoplasty indirectly improves mucociliary function by
correcting the deviation and restoring physiological nasal
airflow. Uslu et al.™ demonstrated the positive effect of sur-
gery on this function by detecting a significant reduction in
mucociliary transport time at 3 months after septoplasty.
Similarly, Polat et al.®! reported an acceleration of mucocil-
iary transport in the postoperative period based on objec-
tive measurements using rhinoscintigraphy. These findings
were similarly confirmed in our current study.

In our study, a temporary prolongation of MCC values was
observed in both surgical groups during the first postoper-
ative week, but significant improvement was observed in
subsequent periods. This may be attributed to the tempo-
rary effects of surgical trauma and mucosal edema.

The slower healing process in patients undergoing septo-
rhinoplasty may be attributed to the more extensive na-
ture of the surgical procedure. Rhinoplasty procedures in-
volve additional steps such as osteotomy, intervention on
the external nasal skeleton, and subcutaneous dissection.
These maneuvers can delay epithelial regeneration by af-
fecting intranasal vascularization and mucosal microcircu-
lation. Sakallioglu et al.® reported significant improvement
in MCC at 3 months in the septoplasty group but delayed

recovery in the external septorhinoplasty group. Our study
supports this conclusion.

Another factor affecting MCC recovery is the method of
septal stabilization. Cukurova et al® demonstrated that
mucociliary clearance time remained longer in patients
who received nasal (Merocel) packing than in those who
underwent transseptal suturing, suggesting that pack-
ing may transiently impair ciliary function relative to su-
ture-based stabilization.

The recovery of mucociliary function is closely related not
only to the surgical technique but also to postoperative
care and patient characteristics. Smoking, allergic rhinitis,
chronic sinusitis, and a history of nasal infection negatively
affect the mucociliary system. The literature indicates that
smoking delays postoperative MCC recovery.”! Therefore,
in our study, the prevalence of smoking was similar in both
groups.

The slower healing observed in the septorhinoplasty group
may be attributed to the more extensive nature of the sur-
gical procedure. Unlike septoplasty, open-technique septo-
rhinoplasty involves additional steps such as osteotomy, in-
tervention on the external nasal skeleton, and subcutaneous
dissection, which can delay epithelial regeneration by affect-
ing intranasal vascularization and mucosal microcirculation.
Consistent with this, Sakallioglu et al.®! reported significant
improvement in MCC at 3 months in the septoplasty group
but delayed recovery in the external septorhinoplasty group.
In our study, MCC values in the septoplasty group improved
significantly beyond the preoperative baseline by the third
postoperative month, whereas MCC values in the septo-
rhinoplasty group, although improved relative to the early
postoperative period, remained significantly higher than the
preoperative baseline at 3 months, consistent with slower
and still incomplete recovery in this group.

Clinically, preserving mucociliary function in the early post-
operative period is crucial for patient comfort and the pre-
vention of complications. Inadequate clearance can lead to
problems such as crusting, infection, and nasal congestion.
Therefore, preserving functional integrity should be a priority
not only for aesthetic outcomes but also in surgical planning.
Especially in patients undergoing septorhinoplasty, minimiz-
ing mucosal dissection may accelerate functional recovery.

Limitations

This study contributes to the literature by prospectively
evaluating changes in mucociliary function over time after
septoplasty and open-technique septorhinoplasty. Repeat-
ing the saccharin test at different time intervals (1 week, 1
month, and 3 months) allowed dynamic monitoring of the
healing process.
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However, the absence of a healthy control group and the
use of the saccharin test, which is a subjective method,
limit the objective assessment of mucociliary transport.
The inclusion of quantitative methods such as rhinoscin-
tigraphy in future studies may contribute to a more reli-
able interpretation of the results. Furthermore, because
both groups underwent inferior turbinate lateralization
and radiofrequency treatment, this may be considered a
potential limitation.

Conclusion

In conclusion, MCC function returned to normal rapid-
ly after septoplasty, whereas recovery was slower after
open-technique septorhinoplasty. These findings further
emphasize the importance of preserving functional anat-
omy in surgical approaches. The surgeon’s goal should not
only be aesthetic improvement but also the sustainable
preservation of nasal physiology.
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