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Investigation of ideal ointment combination
to use in septorhinoplasty or nasal flap surgeries
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Abstract. — OBJECTIVE: We aimed to create
an ideal ointment combination to provide fast
wound healing with the highest patient comfort
after nasal surgery and nasal flap surgery.

MATERIALS AND METHODS: Twenty-one
male Wistar rats were included. The flap sur-
vival method was used. The rats’ healing pro-
cess was evaluated in all groups. After having
the same surgical procedure, the following oint-
ments were applied to flap borders twice a day
for seven days in each of the groups. In group 1
(Control, n=7), Dexpanthenol 5% (Dex); in group
2, Dex, Ciprofloxacin 0.5 % (Cip) and Ephed-
rine hydrochloride 1% (Eph); in group 3, Dex-
+Cip+Eph and Ketoprofen 2.5% (Ket) was ap-
plied. On the seventh postoperative day, the size
of the necrosis on the flap was evaluated.

RESULTS: Median necrotic areas on skin flaps
were 36.00% sq mm in group 1, 23.00% sq mm in
group 2, and 5.00% sq mm in group 3. Flap ne-
crosis areas on skin flaps were group 3 <group 2
<group 1 (p,, ... <0-0175). The necrosis areas of
groups 2 and 3 were significantly lower than the
control group, and the necrosis areas of group
3 were significantly lower than group 2 (p
<0.0175).

CONCLUSIONS: For the postoperative heal-
ing process and to prevent flap necrosis, the
Dex+Cip+Eph+Ket combination was recom-
mended in the first order. Dex+Cip+Eph combi-
nation also reduced skin necrosis in the flaps
as the second order. Only Dex treatment is not
enough for the completion of the healing pro-
cess. The best results were provided by the Dex-
+Cip+Eph+Ket combination and recommended
its usage after septorhinoplasty surgeries or na-
sal flap surgeries to prevent flap necrosis.
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Introduction

Septoplasty, rhinoplasty, septorhinoplasty, and
various turbinoplasty procedures, are very fre-
quently done at all ENT clinics. Although the his-
tory of rhinoplasty goes back to Ebers papyri in
Egypt, today it continues to be a research subject in
terms of approaches that emphasize patient com-
fort with the development of modern techniques,
devices, and postoperative patient care products'.

Although there are different approaches in
terms of surgical technique, in the most basic
form of septoplasty, the septal mucosa that may
be named the septal flap is elevated to perform
the necessary procedures to straighten the sep-
tum. The applied methods may vary, such as tak-
ing out or trimming the cartilage and straighten-
ing the cartilage’s curved section by scoring or
burring the bony irregularities. After the cartilage
and bone structures are intervened, the flap is re-
turned to its original place and sutured. The sur-
gical area is expected to recover?.

The most frequent postoperative disturbances
and complications of intranasal surgery are infec-
tion, pain, inflammation, and edema, which are
essential in disrupting patient comfort and reduc-
ing surgical success®.

This study aimed to create an ideal combi-
nation to determine the appropriate ointment to
provide fast wound healing after nasal surgeries
and septorhinoplasty surgeries. So, we planned to
add an antibiotic, analgesic, and anti-inflamma-
tory drug, a decongestant within a moisturizing
base cream. Following this animal study, toxicity
studies in cell cultures will be planned, and the
last step will be clinical studies.
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Materials and Methods

The study was conducted at Eskisehir Osman-
gazi University, Turkey. Adaptation and care of
the animals and experimental studies were per-
formed at Experimental Studies Center of Eskise-
hir Osmangazi University (TICAM). The animals
were treated in compliance with AAALAC Inter-
national in both adaptation and experiment peri-
ods. The experimental protocol was reviewed and
approved by the Eskisehir Osmangazi University
Rectorship, Animal Experiments Local Ethics
Committee (HADYEK) (Date: 19.06.2020, Num-
ber: 796-1).

Animal Subjects

Twenty-one male Wistar rats were used in this
study. All the animal procedures were performed
following the approved protocol.

The male rats were housed under the same
experimental environmental conditions in a tem-
perature and humidity-controlled room (20-22°C,
55% relative humidity) and 12 h light/dark cycle
conditions one week in advance. Tap water and
standard pelletized food are provided ad libitum.
External appearance and weight tracking of an-
imals was carried out. Significant changes were
saved. There were no restrictions on diet and wa-
ter in all groups.

All animals were kept in the experiment con-
ditions for more than 24 hours before the exper-
iment.

Experimental Design

We planned to use the “flap survival method”,
which has been used in many previous studies,
to determine the effectiveness of the healing pro-
cess™. The dorsal skin flap described by McFar-
lane et al®, 3 x 10 cm in size, was removed from
rats’ dorsal skin under general anesthesia (Figure
1), and then the removed flap was primarily su-
tured in its place*”.

After having the same surgical procedure, all
experimental animals were randomly divided into
three groups of 7 animals.

Group 1 (Control): The first group was kept as
the control group, and the animals of that group
were named as 1.1, 1.2, 1.3, and so on. Only Dex-
panthenol 5% (Dex) was applied to flap borders
twice a day in this group (n=7).

Group 2: The second group was named group
2, and the animals of that group were named 2.1,
2.2, 2.3, and so on. Dexpanthenol 5% (Dex), Cip-
rofloxacin 0.5 % (Cip), and Ephedrine hydrochlo-

ride 1% (Eph) was applied to flap borders twice a
day in this group (n=7).

Group3: The third group was named group 3,
and the animals of that group were named 3.1, 3.2,
3.3, and so. Dexpanthenol 5% (Dex), Ciprofloxa-
cin 0,5 % (C) and Ephedrine hydrochloride 1%
(Eph) and Ketoprofen 2.5% (Ket) was applied to
flap borders twice a day in this group (n=7).

All experimental animals survived till the end
of the experiment. On the seventh postoperative
day, rats were given general anesthesia again, and
the size of the necrosis on the flap (Figure 2, 3)
or in other words, the flap viability ratio was cal-
culated using the Photoshop program (Figure 4).
The necrosis patterns of flaps were transferred to
computer-drawn diagrams, and areas were calcu-
lated in sq mm.

Figure 1. The flap measuring 3cm by 10 cm was harvested
from the skin of the back.
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Figure 2. Necrosis areas of flaps. Figure 3. Necrosis areas of flaps.

.

Figure 4. The flap viabili-
ty ratio was calculated using
the Photoshop program. The
necrosis patterns of flaps
were transferred to compu-
ter-drawn diagrams, and are-

as were calculated in sq mm. !

In all diagrams, flap necrosis
areas were shown as black
color.In the upper line, seven
diagrams show the flap necro-
sis areas of group 1 (control
group, only Dexpanthenol
5% was applied (n=7); in the
middle line, seven diagrams
show the flap necrosis are-
as of group 2 (Dexpanthenol
5%, Ciprofloxacin 0.5%, and
Ephedrine hydrochloride
1% was applied); and in the
lower-line seven diagrams
show the flap necrosis areas
of group 3. Dexpanthenol 5%,
Ciprofloxacin 0.5%, Ephedri-
ne hydrochloride 1%, and ke-
toprofen 2.5% were applied.
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Statistical Analysis

The data obtained in the study were analyzed us-
ing SPSS for Windows 16.0 software (IBM Corp.,
Chicago, IL, USA). Kruskal-Wallis’ variance anal-
ysis and for pairwise comparisons, Mann-Whitney
U test with Bonferroni adjustment were used.

A value of p< 0.05 was considered statistically
significant.

A P adjusted
significant.

<0.0175 was considered statistically

Results

The necrotic areas on skin flaps of each animal
in groups 1-3 were shown in Table I. The necrosis
values were presented as % sq mm.

Median necrotic areas on skin flaps were
36.00% sq mm in group 1, 23.00% sq mm in group
2, and 5.00% sq mm in group 3. The difference
between the flap necrosis values of the groups was
statistically significant (»p=0.001) (Table II).

Mann Whitney U test with Bonferroni adjust-
ment was performed for pairwise comparisons to
find the values which caused the difference.

Flap necrosis areas on skin flaps were group 3
< group 2 < group 1 (p, dusiea ~0-0175) (Table II).
The necrosis areas of groups 2 and 3 were sig-
nificantly lower than the control group, and the
necrosis areas of group 3 were significantly lower
than group 2 (p <0.0175) (Table 1I).

adjusted

Discussion

This study aimed to create an ideal combina-
tion to determine the appropriate ointment to pro-
vide fast wound healing after nasal surgeries. Our
results showed that median necrotic areas on skin
flaps were 36.00% sq mm in group 1, 23.00% sq
mm in group 2, and 5.00% sq mm in group 3. Flap
necrosis areas on skin flaps were group 3<group
2<group 1. The necrosis areas of groups 2 and 3
were significantly lower than the control group,
and the necrosis areas of group 3 were significant-
ly lower than group 2.

Dexpanthenol is a real “provitamin” that
supports the normal epithelial function. It ac-
celerates wound healing, reduces dryness of the
nasal mucosa, and diminishes the emergence of
annoying scabs. It will be used as the base of the
combination to include other active ingredients.
Dexpanthenol was used as the base ointment be-
cause of its softening and moisturizing effect. It
is the alcoholic analog of pantothenic acid, and
it is oxidized to this substance within the tis-
sues’. Several previous studies*® proved its an-
tioxidants such as ischemia-reperfusion-induced
renal injury model, a testicular ischemia-reper-
fusion model, and reduced oxidative stress.
Dexpanthenol spray protects the epithelium and
promotes cell proliferation. Wound healing on
paranasal sinuses was investigated in an exper-
imental study by Hosemann et al’>. The combi-

Table I. Necrotic areas on skin flaps in each of the animals in groups 1-3.

Groups Necrosis areas in rats (% sq mm)

1 2 3 4 5 6 7
Group 1 (Control) 37 39 30 48 24 30 36
Group 2 35 23 16 22 25 29 16
Group 3 0 5 10 0 0 26 5

Table Il. Analyses of necrosis areas between groups 1-3.

Groups Flap necrosis Pairwi .
(% sq mm) airwise comparisons
Mean  Median Std. Dev pP* Pt
Group 1 (Control) 34.85 36.00 7.75 0.001 Groupl-2 = 0.011 (<0.0175)
Group 2 2371 23.00 6.82 Groupl-3=0.001 (<0.0175)
Group 3 6.57 5.00 9.34 Group2-3 = 0.011 (<0.0175)

*p-value shows the results of Kruskal Wallis Variance analysis.
**adjusted value shows the results of Mann Whitney U test with Bonferroni adjustment. p

statistically significant.

~<0.0175 was considered as
adjusted
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nation of dexpanthenol with nasal decongestants
decreased the toxic effects by improving the
cilia function and cell growth’. This cream was
used in all groups (1, 2, 3).

Wound infection after all surgical procedures
is one of the significant surgical problems in all
fields. Although routine systemic antibiotic use
after nasal surgery is not recommended in most
studies, it is left to the clinician to plan appropri-
ate antibiotic treatment on a case-by-case basis.
In this study, it was planned to add ciprofloxacin
for the ointment component as an appropriate an-
tibiotic'®. Antibiotic was used in groups 2 and 3.

Nasal blockage is the most uncomfortable
situation in patients who have undergone nasal
surgery, especially in the postoperative period.
Ephedrine hydrochloride may be added to the
ointment component to prevent or decrease ede-
ma'"'?, increasing the patient healing process. De-
congestant was used in groups 2 and 3.

Possible pain and inflammation are common
problems, especially after rhinoplasty®!'. Keto-
profen, a nonsteroidal anti-inflammatory drug,
has been included in the ointment as both an anal-
gesic and anti-inflammatory agent''?. This oint-
ment was used only in group 3.

According to our results, the Dex+Cip+Eph+
Ket combination of ointment presented the best
result as the least flap necrosis (median 5.00% sq
MMS) in group 3. Group 3 combination achieved
results superior to groups 2 and 3.

Dex+Cip+Eph combination in group 2
achieved better results than in group 1. However,
this combination achieved worse results than the
Dex+Cip+Eph+Ket combination of group 3.

Applying only Dex treatment in the con-
trol group achieved worse results than the Dex-
+Cip+Eph+Ket combination of group 3 and the
Dex+Cip+Eph combination of group 2.

Conclusions

We concluded that for the postoperative heal-
ing process and to prevent necrosis in the flaps,
the Dex+Cip+Eph+Ket combination provided the
best results. This work used an animal model, and
it is uncertain whether the results can be extrap-
olated to humans. We recommend a study using
the Dex+Cip+Eph+Ket combination after septo-
rhinoplasty surgeries or nasal flap surgeries to see
if flap necrosis can be reduced or prevented. A
further clinical trial should be suggested to see if
the results will be applied to humans.

Funding
The study was not funded by any company. There are no fi-
nancial disclosures from the authors.

Conflict of Interest
The authors declare that they have no conflict of interest.

Ethics Approval

Ethics committee approval was obtained from Eskisehir
Osmangazi University Rectorship, Animal Experiments
Local Ethics Committee (HADYEK) (Date: 19.06.2020,
Number: 796-1).

Authors’ Contributions

Cafer Yildirim: Planning, designing, data collection,
performing the experiment, literature survey, interpreta-
tion of the results, active intellectual support.

Nuray Bayar Muluk: Planning, designing, literature survey,
statistical analysis, interpretation of the results, active intel-
lectual support, writing, submission.

Murat Kar: Planning, designing, data collection, litera-
ture survey, interpretation of the results, active intellectu-
al support.

Furkan Kaya: Planning, designing, literature survey, data
collection, performing the experiment.

Cemal Cingi: Planning, designing, literature survey, in-
terpretation of the results, active intellectual support, En-
glish editing.

ORCID ID

Cafer Yildirim: 0000-0002-1565-9217
Nuray Bayar Muluk: 0000-0003-3602-9289
Murat Kar: 0000-0003-3778-2133

Furkan Kaya: 0000-0001-7216-5187

Cemal Cingi: 0000-0003-3934-5092

References

1) Daniel RK. Mastering Rhinoplasty. A Compre-
hensive Atlas of Surgical Techniques with Inte-
grated Video Clips.2nd edition. Springer-Verlag
Berlin Heidelberg, 2010.

2) Tasman AJ. Rhinoplasty - indications and tech-
niques. GMSCurr Top Otorhinolaryngol Head
Neck Surg 2007; 6: Doc09.

3) Rettinger G. Risks and complications in rhino-
plasty. GMS Curr Top Otorhinolaryngol Head
Neck Surg 2007; 6: Doc08.

4) Mésges R, Shah-Hosseini K, Hucke HP, Joisten
MJ. Dexpanthenol: An Overview of its Contribu-
tion to Symptom Relief in Acute Rhinitis Treat-
ed with Decongestant Nasal Sprays. Adv Ther
2017; 34: 1850-1858.



C. Yildinm, N. Bayar Muluk, M. Kar, F. Kaya, C. Cingi

5) Hosemann W, Goéde U, Langer F, Wigand ME.
Experimentelle Untersuchungenzur Wundheilung
in den Nasennebenhéhlen. Il. Spontaner Wund-
schluss und medikamentdse Effekteimstandard-
isierten Wundmodell [Experimental studies of
wound healing in the paranasal sinuses. Il. Spon-
taneous wound healing and drug effects in a stan-
dardized wound model]. HNO 1991; 39: 48-54.

6) McFarlane RM, DeYoung G, Henry RA. The de-
sign of pedicle flap in the rat to study necrosis
and its prevention. Plast Reconstr Surg 1965;
35: 177-182.

7) Camargo CP, Margarido NF, Guandelini E, Vie-
ira GA, Jacomo AL, Gemperli R. Description of
a new experimental model skin flap for study-
ing skin viability in rats. Acta Cir Bras 2014; 29:
166-170.

8) Triantafillou V, Maina IW, Patel NN, Tong CCL,
Papagiannopoulos P, Kohanski MA, Kennedy
DW, Palmer JN, Adappa ND, Cohen NA, Bosso
JV. In vitro safety of ketotifen as a topical nasal
rinse.Int Forum Allergy Rhinol 2020; 10: 265-270.

9) Klécker N, Rudolph P, Verse T. Evaluation of
protective and therapeutic effects of dexpan-
thenol on nasal decongestants and preserva-
tives: results of cytotoxic studies in vitro. Am J
Rhinol 2004; 18: 315-320.

10) Nuyen B, Kandathil CK, Laimi K, Rudy SF, Most
SP, Saltychev M. Evaluation of Antibiotic Pro-
phylaxis in Rhinoplasty: A Systematic Review
and Meta-analysis. JAMA Facial Plast Surg
2019; 21: 12-17.

11) Nguyen BK, Yuhan BT, Folbe E, Eloy JA, Zu-
liani GF, Hsueh WD, Paskhover B, Folbe AJ,
Svider PF. Perioperative Analgesia for Patients
Undergoing Septoplasty and Rhinoplasty: An
Evidence-Based Review. Laryngoscope 2019;
129: E200-E212.

12) Granier M, Dadure C, Bringuier S, Bonnet-Boy-
er MC, Ryckwaert Y, Loriaux E, Capdevila X. In-
tranasal lidocaine plus naphazoline nitrate im-
proves surgical conditions and perioperative
analgesia in septorhinoplasty surgery. Can J
Anaesth 2009; 56: 102-108.



