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ARTICLE INFO ABSTRACT

Keywords: Objectives: Topic treatment can be useful to improve short and long-term nasal outcomes after nasal surgery,
FEES reducing discomfort and risk of synechia. This study aimed at evaluating the effect on clinical outcomes of nasal

Septoplasty packaging using Fitostimoline® gauze in FESS and septoplasty.

IS\I;;:::IEI :Cosa Methods: A case-control study on hospitalized patients was performed in a tertiary referral center. The control
Surgical outcomes group included 20 patients treated with the standard surgical protocol for septoplasty and standard nasal
Gauze packaging; treatment group included 21 patients underwent same surgical procedure but in whom the nasal
Ointment tampon was wrapped with a gauze containing Fitostimoline® before being placed into the nose.

Results: Patients in treatment group had better outcomes than control; nasal mucosa showed better healing -
recovery of normal color- in those patients in whom we applied the Fitostimoline® gauze around tampons.
Moreover, 100 % patients in the treatment group did not refer discomfort during at tampon removal versus 60 %
subjects in the control group who referred pain, tension or tearing during the same action.

Conclusion: Our results, although preliminary because of the small cohort of subjects included, suggest that the
apposition of a gauze with Fitostimoline® after nasal surgery might improve the mucosal healing with conse-
quent reduction of patients discomfort during the post-surgical period.

Nasal breathing

1. Introduction hypertropic tissue (chronic sinusitis) and tumors. As additional can be

used for closure of nasal fistula and removal of pituitary tumors [3].

Functional nasal surgery comprises a vast range of nasal approaches
and procedures that are proposed based on individually pathological
condition. Conventional trans-nasal trans-speculum. (TNTS) septoplasty
and fibro-endoscopic (FE) septoplasty are both valid solutions to
improve the respiratory function in patients affected by anatomical
obstruction of nasal choana [1]. Traditional septoplasty allows the
removing of septal defects and remodeling of irregular cartilage and
bone portions and can be associated to rhinoplasty, when necessary, to
improve both functional and aesthetic functions [2]. The use of an
endoscopy to perform septoplasty allows directs vision of the tissue and
to carefully explore the nasal cavities to identify and remove polips or
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Overall TNTS septoplasty and fibro-endoscopic septoplasty have
strength -they improve the anatomy and the physiology of nose, nasal
choana and paranasal sinus- and weakness-risks of hypertrophic scare
and re-obstruction of the ostiomeatal complex [2]. In fact, despite the
complications related to the nasal mucosa manipulation and inflam-
mation seems less in endoscope-assisted septoplasty compared to the
traditional one [4], bad outcomes like formation of synechiae between
the middle turbinate and lateral nasal wall can be observed. The pres-
ence of synechia can reduce the respiratory flow and create unsatisfac-
tory results for the patient; to reduce the risk of this unpleasant problem
the surgeons are used to do nasal packing after septoplasty so to prevent
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synechiae, hemorrhage and septal hematoma [5]; anyway, nasal pack-
ing procedures may cause a mucosal trauma from which local infections
can arise [6].

The macroscopic good appearance of the nasal mucosa could not
correspond to its microscopic integrity; the latter modifying the nasal
clearance might be responsible of the unsatisfactory nasal breathing
sensations (persistent obstruction) reported by some patients. This
phenomenon is probably related to post traumatic dysregulation
occurring in the nasal wall mucosa that determines loss of nasal ability
of heating and humidifying the air flow into the nasal cavities [7]. In
addition, the nasal immunological capacity could be compromised in
case of bad mucosal healing [8].

Cho et al. in 2020 in their multicenter randomized study showed that
using Rhino-protect was possible to improve the outcomes of FESS. The
authors concluded that the application of the ointment reduced the
formation of edema and crusts, leading to improving the patients'
discomfort for pain, dryness, and crust [9]. Various substances with
different administration methods were proposed as adjuvants to favor a
rapid wound healing after nasal surgery [1,8-10].

Our study aimed at evaluating the effectiveness of Fitostimoline®
gauzes, based on patented triticum vulgare extract and Phenossietanol,
as pharmacological option to ameliorate nasal mucosal healing and
relieve nasal discomfort in patients who performed TNTS septoplasty
and FE septoplasty.

2. Material and methods

This case-control study was conducted from August 2022 to
December 2022 in a tertiary referral center in Italy (San Giovanni-
Addolorata Hospital, Rome). All enrolled patients signed a written
consent before the inclusion in the study to declare their interest in
participating. The study was approved by the Internal Review Board
(IRB) of the hospital with number RM23XX. Our research was conducted
in respect of the Helsinki rule for human rights.

Patients were sequentially numbered; even numbers were assigned
to control, while odd numbers to the treatment group at the moment of
the first consultation. Then they were allocated 2:1 to TNTS or FE sep-
toplasty to obtain a homogeneous distribution of the subjects among the
two groups. The first consultation was done by a physician not involved
in the surgery, who also did the evaluation (including tampon removal)
at T1 and T2 and was blinded about patient belonging group.

Patients assigned to the control group performed the standard sur-
gical protocol for traditional septoplasty or fibro-endoscopic septoplasty
and at the end of the surgery were medicated by standard nasal tampon
wrapped with Surgicel (Ethicon); the same surgical procedures were
performed in the treatment group but, in these cases, the nasal tampon
were wrapped with Fitostimoline® gauze based on patented triticum
vulgare extract (Damor Pharmaceutical, Naples, Italy) before being
placed. To maintain the blinding of the first operator, the nurse prepared
the tampon to place after surgery.

We applied inclusion and exclusion criteria. The inclusion criteria were
age between 18 and 69 years, diagnosis of septal deviation, hypertrophy
of inferior turbinate, presence of subjective nasal breath deficit, no
previous nasal surgery. The exclusion criteria were patients with auto-
immune disease, cystic fibrosis, coagulation disorders, pregnancy, dia-
betes, sinonasal malignancy, severe cognitive impairment, previous
chemotherapy, or radiotherapy treatment or declining/withdrawn
participation.

All patients were evaluated as following: before surgery (T0) by Sino-
Nasal Outcome test (SNOT)-22 questionnaire, nasal endoscopy with
0° or 30° endoscopes, Lund Kennedy (LK) endoscopy score. 15 days after
surgery (T1) all patients were re-evaluated by nasal endoscopy with
0° or 30°, LK score and SNOT-22. Then 45 days after surgery (T2) the
subjects were checked by nasal endoscopy with 0° or 30°, LK score and
SNOT-22. As additional we asked to all the patients (control and treat-
ment) if they had discomfort (pain, tension or tearing) at the moment of
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tampon removal. The conditions of nasal mucosa were evaluated using
Kim e al. assessment [11]. In case of hyperemia “1” was assigned, in
presence of normal color “0”.

Surgical Techniques Septoplasty was performed as described by
Watters et al. in 2022 [12]; fibro-endoscopic septoplasty as previously
describe by Na’ara et al. [4].

All patients (treatment and control) performed nasal washes with
physiologic tamponade solution two times a day until follow-up at 30
days; after this follow-up all patients suspended nasal wash.

2.1. Statistical analysis

One-way ANOVA was used for comparing the score of the SNOT
questionnaire within and between the group at the different follow-ups
(TO, T1 and T2). The same test was performed to evaluate the variations
of the LK scores. One-way ANOVA was used to analyze the variations at
the different follow-ups of the condition of mucosa within and between
the groups. Finally, because rhinorrhea was considered as nominal data
(presence or absence) this outcome was analyzed by using Chi-square
(). The same analysis was done to evaluate the discomfort at the
moment of tampon removal. p was considered significant <0.05. All
tests were performed by Stata®.

3. Results
3.1. General

A total of 41 patients (25 men and 16 women) age 36.6 + 13.2 were
collected. 21 subjects (13 men and 8 women) age 36.8 + 13.5 were in
the treatment (nasal tampon + Fitostimoline® gauze)) group and 20 (12
men and 8 women) age 36.5 + 13.2 in the control (standard treatment
with nasal tampon only). All patients included in the study were affected
by nasal septal deviation and subjective respiratory nasal concerns.
Considering the entire number of patients 56.1 % of the sample pre-
sented a right nasal septum deviation (23 subjects) and 43.9 % a left
sided septal deviation (18 people). 12 patients with right sided deviation
were in the treatment group and 11 in the control; the remaining pa-
tients presented left septal deviation, 8 in the treatment and 10 in con-
trol. 4 patients in the treatment group and 5 in the control suffered from
nasal allergies (different allergens) (Table 1).

3.2. SNOT (Fig. 1A)

Patients both in the treatment group and in the control improved the
score of the SNOT comparing the changes between TO, T1 and T2 with
statistically significant value (ANOVA: p < 0.0001). In detail, treatment
group showed statistically significant improvement of the SNOT
comparing TO and T1 (BH: p < 0.01) and TO and T2 (BH: p < 0.01);

Table 1
Characteristic of patients included in the study.
Variable Group 1 Group 2 P
(n=21) (n = 20)
Mean age + SD (range), yr 36.8 4 13.22 36.5 +12.88 >0.05
(18-61) (18-58)

Gender - no (%) n/a
Female 8 (38 %) 8 (40 %)

Male 13 (62 %) 12 (60 %)

Type of surgery - no. (%) n/a
Traditional septoplasty 13 (62 %) 14 (70 %)
Fibro-endoscopic septoplasty 8 (38 %) 6 (30 %)

Pre-operative (T0) SNOT-22 results, 419 +£11.51 42.8 + 11.46 >0.05
mean + SD (range) (29-60) (22-60)

Post-operative -month (T1) SNOT-22 19.9 + 8.86 18.2 + 8.62 >0.05
results, mean + SD (range) (8-37) (4-38)

Post-operative -month (T2) SNOT-22 4.7 £ 5.75 3.68 + 4.43 >0.05
results, mean + SD (range) (0-18) (0-12)
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Fig. 1. Comparison of SNOA and LK score changes among control and treatment group of patients. A) Comparison of SNOT score changes between TO, T1 and T2. B)

Comparison of LK score changes between TO, T1 and T2.

statistically significant improvements were observed in this group
comparing T1 and T2 (BH: p < 0.01).

Control group showed statistically significant improvement of the
SNOT comparing TO and T1 (BH: p < 0.01) and TO and T2 (BH: p <
0.01); statistically significant improvements were observed in this group
comparing T1 and T2 (BH: p < 0.01).

No statistically significant differences were observed between groups
comparing the SNOT score at TO (HB: p > 0.05), T1 (HB: p > 0.05) and
T2 (HB: p > 0.05).

3.3. LK (Fig 1B)

Patients both in the treatment group and in the control improved the
LK score comparing the changes between T0, T1 and T2 with statistically
significant value (ANOVA: p < 0.0001). In detail, treatment group
showed statistically significant improvement of the LK comparing TO
and T1 (BH: p < 0.01) and TO and T2 (BH: p < 0.01); without statistically
significant differences between T1 and T2 (BH: p > 0.05). Control group
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showed statistically significant improvement of the LK comparing TO
and T1 (BH: p < 0.01) and TO and T2 (BH: p < 0.01); without statistically
significant differences between T1 and T2 (BH: p > 0.05).

No statistically significant differences were observed between groups
comparing the LK score at TO (HB: p > 0.05), T1 (HB: p > 0.05) and T2
(HB: p > 0.05).

3.4. Mucosa aspect (Fig. 2A)

Statistically significant improvements (reduction of nasal mucosa
hyperemia) (ANOVA: p < 0.001) were observed comparing T0O and T1 (p
< 0.05) and TO and T2 (p = 0.01) only in the treatment group.

No statistically significant changes were instead observed in the
control (p < 0.05). The differences between the two groups for this
finding were statistically significant (p = 0.01).
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Fig. 2. Comparison of nasal hyperemia and rhinorrhea score changes among control and treatment group of patients. A) Comparison of nasal hyperemia score
changes between TO, T1 and T2. B) Comparison of rhinorrhea score changes between TO, T1 and T2.



P. De Luca et al.
3.5. Rhinorrhea (Fig. 2B)

7 patients (33 %) in the treatment group suffered from rhinorrhea
and 5 (25 %) had the same symptom in the control at the baseline (TO).
No statistically significant differences were observed among groups (p >
0.05).

4 (57.1 %) of the 7 in the treatment group improved this symptom at
T2, 2 (40 %) of the 5 in the control noted a reduction of the phenomenon
at T2.

No statistically significant differences were observed within (p >
0.05) and between (p > 0.05) groups looking at the improvement of
rhinorrhea.

3.6. Discomfort during tampon removal

None of the patients in the treatment group referred discomfort
during the removal of tampon, while 60 % (12 on 20) patients in the
control suffered from pain (4), sensation of tension (6) and tearing
sensation (2). The difference between treatment and control groups was
statistically significant (p = 0.0016) (Fig. 3).

4. Discussion

Our results confirmed the efficacy of TNTS and FE septoplasty as
valid tools to solve nasal obstruction related to nasal septal deviation
mechanical problem, as showed by the improvement of the SNOT and
LK scores comparing baseline and the other observation points [1,4].

Although FE has been described as less aggressive and invasive of
TNTS [1,4], the nasal mucosa through sub-perichondral detachment
undergoes micro-trauma despite not clearly visible [13]. The improve-
ment of the septal anatomy ameliorates the nasal clearance, but the
micro-trauma on the mucosa prolongs the time of micro-wound healing
explaining the reason why patients need months to fully appreciate their
improved respiratory functions [13].

The susceptibility to the trauma, as well as the inflammatory
response, are individual characteristics, so it is hard to predict the effect
of the surgery on the nasal mucosa. Anyway, it is possible to indirectly
evaluate the inflammation after surgery by analyzing the color of the
mucosa and the presence of some symptoms as rhinorrhea [11].

In this study, we observed that, independently from the surgical
technique used (TNTS or FE septoplasty), only the patients in the
treatment groups presented a statistically significant improvement of
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Fig. 3. Comparison of discomfort during tampon removal. “
< 0.001.
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their nasal findings at T2; in fact, the comparison of the mucosa aspects
between treatment and control group only showed the patients in
treatment group recovered of normal color after 30 (T1) and 45 (T2)
days after surgery (Fig. 2A).

Rhinorrhea, which is the sign of hyperactivity of the nasal mucosa
[14], although was reduecd more in the treatment than in control, did
not reach statistically significant results. These data could be justified by
the small sample analyzed, and by the fact that only few patients pre-
sented this symptom at the baseline (Fig. 2B).

The use of Fitostimoline® gauze was able to totally delete the nasal
discomfort generally perceived by the patients at the moment of tampon
removal; in fact, 100 % of patients in treatment group versus 40 % in the
control did not refer pain, tension or tearing during the removal of
tampon. We speculate that this benefit was related to the hydration
guaranteed by the cream and anti-inflammatory proprieties of the
component of the Fitostimoline® [15]. This drug could ameliorate
wound healing because stimulates fibroblast and reduce the local in-
flammatory process [16]. Analyses of mucociliar transport on animal
should be performed to explain the exact effect that Fitostimoline has on
nasal mucosa.

This treatment in form of soaked gauzes and cream was widely
employed from some decades in the management of dermatological al-
terations in which a stimulation of repairing processes (e.g., ulcerative-
dystrophic damages, burns, delay in healing) is required [15]; the
aqueous extract of Triticum vulgare which is the active ingredient of
Fitostimoline®-based treatments can rapidly activate the tissues
repairing stages by stimulating chemotaxis and the fibroblastic matu-
ration [16]; these phenomena significantly increase the fibroblastic
index, which is an essential element in wound repairing processes [16].

To date gauzes are rarely used for the treatment of skin lesions
because cream are preferred; however, these tools are largely used in
nasal surgery to avoid adhesion of nasal tampon on the mucosa. As
additional, gauzes with cream are largely used in aesthetic rhinoplasty
to substitute nasal tampon, to guarantee blood coagulation and avoid
patient's discomfort.

The wound healing in the nasal mucosa has different phases; as first
there is the coagulation process 5-10min after trauma, followed by
inflammation during 24-48 h after surgery. During the following days,
average 4 days, the phase of tissue re-growth starts. The last phase of
healing is represented by the tissue remodeling that could continue
approximately until 6 months after surgery. During these processes the
extracellular matrix provides nutrients, support and adhesion for
structural cells participating in the repair process [17]; growth factor
and cytokines play an important role in this healing process. In fact, pro-
inflammatory cytokines can extend and worsening the healing process
due to an uncontrolled inflammation [17]. Several molecules, as for
example topical N-acetyl-cysteine (NAC), have been used with good
results [18,19]. However, because NAC has anti-coagulant proprieties
could not be the best option after septoplasty because could increase the
post-operatory bleeding risk. Other substances like Silver sucrose octa-
sulfate have been tries [20] to improve surgical outcomes after nasal
surgery; this molecule has anti-microbial proprieties and indirectly im-
proves the nasal healing reducing the risk of post-surgical infection, and
improving nasal flora. The latter concours to reduce nasal inflammation
[8]. Several studies [21,22] have been performed by using hyaluronic
acid (HA) to prevent bad outcome after septoplasty, but the most
consistent results have been extracted by a recent meta-analysis. This
recent study showed that the main effect of HA is reducing the adhesion
rate after sinus surgery [23].

Despite preliminary, our results seem very promising. In fact, the
application of the gauze with Fitostimoline on the nasal tampon presents
a series of practical advantages, in addition to the improvement of
mucosa healing. As first it maintains the nasal environment hydrated,
and this could potentially reduce the formation of crust [16,17]; then it
allows simple removal of the tampons because facilitates the slip and
reduces the pain and discomfort for patients.
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4.1. Study limitations

This study presents some limitations. As first the small sample size;
larger sample are necessary to confirm our results. Secondly, the pa-
tients did not have performed specific analyses of mucociliar transport
that could explain how the drug acts on nasal mucosa. As third, the
method used to evaluate both rhinorrhea and color of nasal mucosa is
quite subjective (despite to limit the inter-operator bias the controls
have been made by the same physician).

5. Conclusion

Despite preliminary, the statistically significant reduction of mucosa
hyperemia in those patients, in whom we applied Fitostimolone gauze,
after TNTS or FE septoplasty, seems suggesting that these gauze might
improve mucosal wound healing. Both surgeries are notable resolutive
to treat septal nasal deviation;, however, in some cases, despite the
excellent surgical results, the presence of bad nasal mucosa healing, ie
crust or synechiae, are perceived as a fail by the patients. The use of
Fitostimoline® gauze reducing the inflammation in the nasal mucosa
might improve wound healing, reducing bad outcomes. Moreover, these
particualar gauzes facilitates the removal of tampon improving the
comfort in these patients.
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