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ABSTRACT
Background: Periorbital ecchymosis and edema are frequently seen after functional septorhinoplasty, and various applications and treatments 
are tried for faster rehabilitation. This study aimed to investigate the effect of postoperative treatment on periorbital ecchymosis and edema.
Methods: This study was conducted prospectively at the tertiary care center between October 2019 and August 2020. After evaluating the 
preoperative skin characteristics of the patients who received functional septorhinoplasty, the patients were divided into 5 groups. Group 1 
received cold application only, group 2 cold and periorbital strip, group 3 cold and Arnica cream, group 4 cold and Reparil gel, group 5 cold and 
Hirudoid gel. Edema and ecchymosis of all patients on postoperative 1st, 3rd, 5th, 7th, 10th, 14th, and 21st days were evaluated with standard 
scales.
Results: A total of 115 patients, including 26 patients in group 1, 22 patients in group 2, 21 patients in group 3 and 5, and 25 patients in group 
4, were included in the study. When the periorbital ecchymosis was evaluated, no statistically significant difference was observed between the 
groups in any postoperative follow-ups. In evaluating periorbital edema, a statistically significant difference was observed between the groups 
on the postoperative third day (P = .01). It was significantly lower in the periorbital strip and Arnica groups.
Conclusion: While none of the treatments applied in our study provided additional benefit on periorbital ecchymosis, it was observed that the 
Periorbital strip and Arnica cream could provide additional benefit to the recovery of periorbital edema.
Keywords: Arnica, ecchymosis, edema, periorbital strip, septorhinoplasty

Introduction

Functional septorhinoplasty (FSRP) has gained great popular-
ity thanks to its predictable and effective surgical results. It is a 
highly satisfying cosmetic procedure for both the patient and 
the surgeon.1 In contrast, FSRP is one of the most challeng-
ing procedures in facial plastic surgery, and attention should be 
paid to both facial aesthetics and nasal function.2,3 Although 
FSRP patients want to recover as soon as possible after sur-
gery, the postoperative recovery is slow and gradual. Even in 
young, healthy individuals with appropriate wound healing 
properties, acute nasal edema and inflammation typically per-
sist for 4-6 weeks, and complete healing can usually take up 
to 12 months.

The eyelids have the body’s thinnest skin and a rich vascular 
network. Therefore, periorbital ecchymosis and edema (PEE) 

are common and significant problems for patients.4 Although 
many different methods have been used to reduce postoper-
ative PEE, such as steroids, decongestants, herbal treatments, 
nasal taping, nose splints, various surgical techniques, and dif-
ferent approaches to lateral osteotomy, there is no clear con-
sensus.5-8 Our study investigated the effects of commonly 
used methods on PEE.

Methods

Patients who underwent FSRP by the same surgeon between 
October 2019 and August 2020 in Inonu University Faculty of 
Medicine, Department of Otorhinolaryngology and Head and 
Neck Surgery were included in the study. Written informed 
consent was obtained from all patients. The principles of the 
Declaration of Helsinki were complied with at all stages of the 
study. The study was approved by Inonu University Malatya 
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Clinical Research Ethics Committee (Reference number: 
2019/181).

Inclusion criteria were defined as being older than 16 years 
in women and 17 years in men, not having a recent history 
of medication usage that may affect ecchymosis and edema 
(corticosteroid, decongestant, anticoagulant, and antiag-
gregant drugs), patients without systemic disease or skin 
disease that may affect ecchymosis and edema (bleeding 
diathesis, systemic lupus erythematosus, epidermolysis bul-
losa), performing the postoperative applications regularly, 
and coming to the follow-ups regularly. Furthermore, only 
patients who underwent osteotomy were included in the 
study. After evaluating the preoperative skin characteris-
tics of the patients, the patients were divided into 5 groups 

according to the postoperative treatment. Group 1, only cold 
application; group 2, cold and periorbital strip; group 3, cold 
and Arnica cream (5% Arnica Montana); group 4, cold and 
Reparil gel (1% Aescin + 5% Diethylamine Salicylate); and 
group 5, cold and Hirudoid (0.445% Mucopolysaccharide 
Polysulphate).

Evaluation of Skin Features
The same dermatologist performed the pre-operative evalu-
ation of all patients. The Seborrheic Dermatitis Area Severity 
Index (SDASI) was used to grade seborrhea in patients. The 
scoring system used in the assessment of SDASI was based 
on the system used by Baysal et al.9 Furthermore, the pres-
ence of acneiform lesions on the face was evaluated in all 
patients.

Surgical Procedure, Postoperative Treatment, and 
Applications
The same surgeon with the same surgical set performed all 
surgeries under general anesthesia, using open and closed 
techniques. In surgeries, supraperichondrial and subperiosteal 
dissection plans were preferred. The patients were routinely 
administered 0.1 mg/kg dexamethasone during the surgery. A 
Doyle internal nasal splint and a thermoplastic external nasal 
splints were applied to all patients postoperatively. Periodic 
cold application was applied to the patients in the first 6 hours 
postoperatively, with 5 minutes of cold application and 1 min-
ute of rest. Afterward, the cold application was continued 

Figure 1.  Photographs of a patient with a periorbital strip and postoperative follow-up.

Main Points

•	 The periorbital strip and Arnica might provide additional ben-
efit to routine applications on the resolution of postoperative 
periorbital edema.

•	 In addition to routine applications, no postoperative treat-
ment was found that provided additional benefit in resolving 
periorbital ecchymosis.

•	 Periorbital ecchymosis and edema were more severe in 
patients who developed maxillary ecchymosis, and the 
recovery period for periorbital ecchymosis was longer.
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at intervals of 2 minutes every 20 minutes for 3 days. In the 
groups receiving medical treatment and the application of 
cold, medical treatment was started at the second hour 
postoperatively. Medical treatment was continued 3 times a 
day until the PEE completely regressed. The periorbital strip 
was applied along the inferior orbital rim and up to the lat-
eral canthal tendon area at the end of the operation in group 
2 (Figure 1). The periorbital strip was removed together with 
the thermoplastic external nasal splint on the 10th postoper-
ative day.

Postoperative Periorbital Edema and Ecchymosis 
Evaluation
The PEE of all patients was evaluated on the first, third, fifth, 
seventh, 10th, 14th, and 21st postoperative days. The PEE 
scoring system developed by Kara and Gökalan was used 
for this evaluation.10 Photographs were taken at all follow-
up visits and evaluated by 2 physicians. Mean values were 
evaluated statistically. The right and left periorbital regions 
were evaluated separately in edema scoring. In ecchymosis 
scoring, both sides of the periorbital regions and the upper 
and lower eyelids were evaluated separately. The highest 
scores of edema and ecchymosis were used in the statistical 
evaluation.

Statistical Analysis
IBM SPSS Statistics for Windows, Version 22.0 (IBM SPSS 
Corp.; Armonk, NY, USA) package program was used for 
statistical analysis of research data. Descriptive statistical 
data on categorical variables were reported as numbers and 
percentages, while statistical data on continuous variables 
were reported as mean ± SD or median (min–max) values. 
Conformity of continuous variables to normal distribution 
was investigated using the Shapiro–Wilk test. The one-way 
ANOVA, Kruskal–Wallis test, Mann–Whitney U-test, and chi-
square test were used to evaluate the differences between 
the groups. The Spearman correlation test was used for the 
correlation evaluation of ecchymosis and edema. The signifi-
cance level was taken as 95% in the analyses, and the results 
with a P-value equal to or less than .05 were considered sta-
tistically significant.

Results

A total of 115 patients, including 26 patients in group 1, 22 
patients in group 2, 21 patients in groups 3 and 5, and 25 
patients in group 4, were included in the study. No statis-
tically significant difference was observed when the age, 
gender distribution, alcohol usage, smoking, and pres-
ence of other systemic diseases of the groups were com-
pared (respectively, P = .60, P = .68, P = .69, P = .79, P = .82), 
(Table 1). However, when the surgical technique applied 
was compared, a statistically significant difference was 
observed between the groups (P = .001). The SDASI score 
of all patients was mild. There were acneiform lesions in 34 
(29.6%) patients included in the study. Acneiform lesions 
were observed in 8 patients in the periorbital strip group, 7 
in the arnica and hirudoid groups, and 6 in the cold applica-
tion and reparil group. There was no statistically significant 
difference between all groups in terms of the presence of 
acneiform lesions (P = .79).

When the periorbital ecchymoses of the groups were evalu-
ated, and no statistically significant difference was observed 
between the groups in any of the postoperative follow-ups 
(Table 2). It was determined that the degree of ecchymosis 
was higher in the Reparil and Hirudoid groups in the early post-
operative period than in the other groups. This elevation con-
tinued in the Reparil group throughout all follow-ups. It was 
observed that the postoperative ecchymosis increased to the 
maximum level on the postoperative third day in all groups and 
gradually decreased in the follow-ups and was minimal after 
the 14th day (Figure 2).

The postoperative periorbital edema of the groups was evalu-
ated, and a statistically significant difference was observed 
between the groups on the postoperative third day. In contrast, 
no significant difference was observed between the groups in 
the other follow-ups (Table 3). This significance on the third 
postoperative day was mainly due to the difference between 
the Arnica and Hirudoid groups. In the postoperative follow-
ups, edema was observed at the lowest level in the Arnica 
group, while it was at the highest level in the Hirudoid group. 

Table 1.  Demographic and Clinical Characteristics of the Groups

Variables

Groups

PCold
Periorbital 

Strip Arnica Reparil Hirudoid

Age (mean ± SD) ​ 28.19 ± 9.7 24.41 ± 7.3 24.04 ± 5.2 25.52 ± 6.7 30.57 ± 8.3 .60

Gender: n (%) Female
Male

18 (69.2)
8 (30.8)

19 (86.4)
3 (13.6)

15 (71.4)
6 (28.6)

19 (76.0)
6 (24.0)

16 (76.2)
5 (23.8)

.68

Alcohol usage: n (%) No
Yes

25 (96.2)
1 (3.8)

22 (100.0)
0 (0.0)

19 (90.5)
2 (9.5)

24 (96.0)
1 (4.0)

20 (95.2)
1 (4.8)

.69

Smoking: n (%) No
Yes

20 (76.9)
6 (23.1)

18 (81.8)
4 (18.2)

18 (85.7)
3 (14.3)

21 (84.0)
4 (16.0)

15 (71.4)
6 (28.6)

.79

Systemic disease: n (%) No
Yes

22 (84.6)
4 (15.4)

21 (95.5)
1 (4.5)

19 (90.5)
2 (9.5)

23 (92.0)
2 (8.0)

19 (90.5)
2 (9.5)

.82

Surgical technique: n (%) Open
Closed

24 (92.3)
2 (7.7)

22 (100.0)
0 (0.0)

15 (71.4)
6 (28.6)

14 (56.0)
11 (44.0)

16 (76.2)
5 (23.8)

.001

n, number; SD, standard deviation.
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While the maximum edema level was observed on the first 
postoperative day in the Periorbital band and Arnica groups, 
the maximum edema level was observed in the cold, Reparil, 
and Hirudoid groups on the third postoperative day. Periocular 
edema in all groups decreased on the 10th day and completely 
regressed on the 14th day (Figure 3).

The maximum periorbital ecchymosis time and score of the 
groups were evaluated, and no statistically significant differ-
ence was observed (P = .761, P = .593, respectively). On the 
other hand, when the time and score of maximum periorbital 
edema were evaluated, a statistically significant difference 
was found between the groups (P = .020, P = .018, respectively) 
(Table 4). This difference was mainly due to the Arnica and 
Hirudoid groups.

When the ecchymoses of the patients were evaluated with 
the periorbital ecchymosis scale, ecchymosis outside the 

periorbital area (maxillary region) could not be evaluated pre-
cisely. For this reason, the presence of ecchymosis and the 
start-end times were recorded separately in patients with 

Figure 2.  Postoperative periorbital ecchymosis-time graph.

Table 3.  Periorbital Edema Scores of the Groups in the Postoperative Follow-up

Periorbital Edema 
(mean ± SD), (median (min–max))

Groups

PCold Periorbital Strip Arnica Reparil Hirudoid

1st day 1.88 ± 0.5
2 (1-3)

1.95 ± 0.7
2 (1-3)

1.76 ± 0.5
2 (1-3)

1.88 ± 0.7
2 (0-3)

1.90 ± 0.7
2 (1-3)

.93

3rd day 2.12 ± 0.7
2 (0-3)

1.86 ± 0.9
2 (0-3)

1.71 ± 0.4
2 (1-2)

2.12 ± 0.8
2 (0-3)

2.43 ± 0.6
3 (1-3)

.01

5th day 1.19 ± 0.4
1 (0-2)

1.05 ± 0.6
1 (0-2)

1.10 ± 0.7
1 (0-2)

1.16 ± 0.8
1 (0-2)

1.29 ± 0.7
1 (0-2)

.80

7th day 0.58 ± 0.5
1(0-2)

0.50 ± 0.5
0.50 (0-1)

0.52 ± 0.6
0 (0-2)

0.80 ± 0.7
1 (0-2)

0.67 ± 0.4
1 (0-1)

.46

10th day 0.15 ± 0.3
0 (0-1)

0.05 ± 0.2
0 (0-1)

0.14 ± 0.3
0 (0-1)

0.04 ± 0.2
0 (0-1)

0.10 ± 0.3
0 (0-1)

.54

14th day 0 0 0 0 0 1.00

21st day 0 0 0 0 0 1.00
SD, standard deviation.

Table 2.  Periorbital Ecchymosis Scores of the Groups in the Postoperative Follow-up

Periorbital Ecchymosis 
(mean ± SD), (median (min–max))

Groups

PCold Periorbital Strip Arnica Reparil Hirudoid

1st day 2.15 ± 1.0
2 (0-4)

2.41 ± 1.0
2 (1-4)

2.19 ± 1.2
2 (0-4)

2.72 ± 1.4
4 (0-4)

2.71 ± 1.3
3 (0-4)

.30

3rd day 2.96 ± 1.1
3 (1-4)

2.95 ± 1.0
3 (1-4)

2.95 ± 1.2
3 (1-4)

3.28 ± 1.1
4 (1-4)

3.14 ± 1.2
4 (0-4)

.66

5th day 2.69 ± 1.2
3 (0-4)

2.68 ± 1.2
3 (0-4)

2.48 ± 1.3
3 (0-4)

2.96 ± 1.2
4 (0-4)

2.67 ± 1.4
3 (0-4)

.74

7th day 2.19 ± 1.3
2 (0-4)

2.09 ± 1.2
2 (0-4)

1.81 ± 1.4
2 (0-4)

2.52 ± 1.5
3 (0-4)

1.86 ± 1.5
1 (0-4)

.45

10th day 0.62 ± 1.1
0 (0-4)

0.82 ± 1.0
0 (0-3)

1.05 ± 1.3
0 (0-4)

1.8 ± 1.7
2 (0-4)

0.86 ± 1.5
0 (0-4)

.09

14th day 0.15 ± 0.7
0 (0-4)

0 0.24 ± 0.7
0 (0-3)

0.52 ± 1.2
0 (0-4)

0.33 ± 0.9
0 (0-4)

.26

21st day 0 0 0 0 0 1.00
SD, standard deviation.
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maxillary ecchymosis. Maxillary ecchymosis was detected in 
79 (68.6%) of the patients included in the study. When the 
groups were compared in terms of the presence of maxillary 
ecchymosis, onset time of maxillary ecchymosis, and end time 
of maxillary ecchymosis, no statistically significant difference 
was observed (Table 5).

The patients with and without maxillary ecchymosis were com-
pared. Patients with maxillary ecchymosis were found to have 
a significantly higher level of periorbital ecchymosis in postop-
erative follow-ups than those without. Again, the level of peri-
orbital edema in patients with maxillary ecchymosis was higher 
in all follow-ups than in patients without maxillary ecchymosis, 
and this elevation was statistically significant on the first and 
third postoperative days. Furthermore, the complete reso-
lution of periorbital ecchymosis and edema in patients with 

maxillary ecchymosis took longer than those without maxillary 
ecchymosis, which was statistically significant (Table 6).

The mean resolution time of maxillary ecchymosis and that 
of periorbital ecchymosis was 11.65 ± 3.9 days, and the 
resolution time of maxillary ecchymosis and that of peri-
orbital edema was 8.67 ± 2.7 days. The mean time to the 
end of maxillary ecchymosis was 15.61 ± 4.0 days in patients 
with maxillary ecchymosis. While there was no correlation 
between the resolution time of maxillary ecchymosis and 
the resolution time of maxillary ecchymosis and that of peri-
orbital edema (r = 0.201, P = .076), there was a moderate 
positive correlation between the resolution time of maxillary 
ecchymosis and that of periorbital ecchymosis (r = 0.460, P 
< .001). Furthermore, a moderate positive correlation was 
observed between the time to the end of periorbital edema 
and the time to the end of periorbital ecchymosis (r = 0.433, 
P < .001).

Discussion

Since nose and face surgeries such as rhinoplasty are in sight, 
post-surgical recovery is more critical than for other body 
parts. Especially when performing cosmetic procedures, it is 
desirable to achieve an aesthetically acceptable result as soon 
as possible. This depends on the reduction and early termina-
tion of the acute inflammatory response after surgery.11

The literature is reviewed, and it is noticed that there are vari-
ous researches aimed at reducing PEE, but there is no clear 
consensus.12 Steroids, decongestants, herbal treatments, nasal 

Figure 3.  Postoperative periorbital edema-time graph.

Table 4.  Maximum Periorbital Ecchymosis—Edema Time and Scores of the Groups

Maximum Ecchymosis and Edema 
(mean ± SD), (median (min–max))

Groups

PCold Periorbital Strip Arnica Reparil Hirudoid

Maximum ecchymosis time (day) 1.85 ± 1.0
1 (1-3)

1.73 ± 0.9
1 (1-3)

1.95 ± 1.0
1 (1-3)

1.72 ± 0.9
1 (1-3)

1.57 ± 0.9
1 (1-3)

.761

Maximum ecchymosis score 3.00 ± 1.0
3 (1-4)

2.95 ± 1.0
3 (1-4)

2.95 ± 1.2
3 (1-4)

3.32 ± 1.0
4 (1-4)

3.19 ± 1.1
4 (0-4)

.593

Maximum edema time (day) 1.69 ± 0.9
1 (1-3)

1.45 ± 0.8
(1-3)

1.10 ± 0.4
1 (1-3)

1.64 ± 0.9
1 (1-3)

2.05 ± 1.0
3 (1-3)

.020

Maximum edema score 2.31 ± 0.5
2 (1-3)

2.23 ± 0.6
2 (1-3)

1.81 ± 0.5
2 (1-3)

2.20 ± 0.8
2 (0-3)

2.48 ± 06
3 (1-3)

.018

SD, standard deviation.

Table 5.  Presence and Time of Maxillary Ecchymosis of the Groups

Maxillary Ecchymosis

Groups

PCold Periorbital Strip Arnica Reparil Hirudoid

No (n), (%)
Yes (n), (%)

8 (30.8%)
18 (69.2%)

9 (40.9%)
13 (59.1%)

6 (28.6%)
15 (71.4%)

9 (36.0%)
16 (64.0%)

4 (19.0%)
17 (81.0%)

.58

Onset time (day), (mean ± 
SD), (median (min–max))

1.78 ± 1.0
1 (1-3)

1.77 ± 1.0
1 (1-3)

1.80 ± 1.0
1 (1-3)

1.25 ± 0.6
1 (1-3)

1.71 ± 0.9
1 (1-3)

.43

End time (day), (mean ± 
SD), (median (min–max))

15.06 ± 4.1
14 (10-21)

15.00 ± 3.7
14 (10-21)

14.87 ± 4.3
14 (7-21)

17.25 ± 3.9
17.50 (10-21)

15.76 ± 4.2
14 (10-21)

.46

n, number; SD, standard deviation.
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taping, nose splints, and cold applications were primarily used 
to reduce PEE. Moreover, many different methods, such as 
different surgical techniques, technological instruments, and 
thinner osteotomes, were used intraoperatively.5-8 In our study, 
to avoid affecting the statistics of PEE between the groups, 
the same hypotensive anesthesia, standard surgical position 
(patient’s head in 30° of flexion), and the same surgical instru-
ments were used as standard. Only patients who underwent 
surgery by the same surgeon were included in the study. Many 
studies demonstrated that perioperative steroids and cold 
applications might reduce PEE.13,14 Furthermore, nasal splints 
have been shown to reduce long-term postoperative edema 
and fibrosis after surgery, especially in patients with thick 
skin.15 In our study, intraoperative steroids, compression with 
a cold sponge for 5 minutes after osteotomy, nasal strips, and 
thermoplastic external nasal splints were applied as standard 
to all patients. Since we believed it would not be ethically cor-
rect to withhold applications and treatments that have been 
shown to reduce edema and ecchymosis in many studies and 
are routinely used in many clinics, we routinely performed 
these applications.

Periorbital strip, similar to the nasal strip, creates pressure on 
the subcutaneous tissue and reduces ecchymosis and edema 
by preventing extravasation and spread to the subcutaneous 
tissue. Tatar et al12 demonstrated that the periorbital strip sig-
nificantly reduced postoperative PEE. Farahvash et al16 applied 
different strip lengths to cover one side’s lower eyelid and 
malar region in rhinoplasty patients and showed that this strip 
reduced ecchymosis and increased patient satisfaction. Our 
study observed that periorbital edema values decreased rap-
idly in the periorbital strip group compared to the other groups 
except for Arnica. The level of periorbital edema was statisti-
cally lower on the third postoperative day than the cold group. 

Periorbital ecchymosis values were lower on the third postop-
erative day and remained similar to the cold group at subse-
quent follow-ups. It was also noteworthy that the frequency 
of maxillary ecchymosis was the lowest in the periorbital strip 
group. In light of current findings, routine application of the 
periorbital strip in addition to the cold application may provide 
additional benefits, especially in terms of periorbital edema 
and maxillary ecchymosis.

Arnica treatment has been used since the 16th century for 
various aspects of wound healing, including ecchymosis 
and edema.17 Arnica provides selective inhibition of mast 
cell histamine release, neutrophil elastase, and transcrip-
tion factors that play a role in the inflammatory cascade.18,19 
A systematic review has exhibited that Arnica has positive 
results on edema, ecchymosis, and pain control in rhino-
plasty patients.20 Chaiet and Marcus21 demonstrated that 
oral Arnica accelerates postoperative recovery and signifi-
cantly affects patient satisfaction by providing faster resolu-
tion of ecchymosis after rhinoplasty. Totonchi and Guyuron17 
observed that patients who received oral Arnica had no 
effect on the extent or intensity of postoperative ecchy-
mosis but achieved a significant reduction (40%) in edema. 
Another meta-analysis determined that Arnica statistically 
reduced PEE in the first 7 postoperative days compared to 
the control group.22 In our study, the periorbital ecchymo-
sis level in the Arnica group was similar to that of the cold 
group on the postoperative first and third days. At the same 
time, it was less on the fifth and seventh postoperative days. 
However, this difference was not statistically significant. 
Periorbital edema had the lowest level among all groups on 
postoperative day 1. The periorbital edema level was lower 
in all follow-ups in the Arnica group compared to the cold 
group, and this reduction on the third postoperative day was 

Table 6.  Relationship between the Presence of Maxillary Ecchymosis and Periorbital Edema and Ecchymosis

Periorbital Edema–Ecchymosis
(mean ± SD) // (median (min–max))

Maxillary Ecchymosis

PNo Yes

1st day Ecchymosis 1.16 ± 1.0//1.5 (0-4) 2.81 ± 1.1//3 (0-4) <.001

Edema 1.58 ± 0.6//2 (1-3) 2.01 ± 0.6//2 (0-3) .001

3rd day Ecchymosis 2.25 ± 1.1//2 (0-4) 3.43 ± 0.9// 4 (1-4) <.001

Edema 1.69 ± 0.7//2 (0-3) 2.22 ± 0.7//2 (0-3) .001

5th day Ecchymosis 1.78 ± 1.2//2 (0-4) 3.13 ± 1.0//4 (1-4) <.001

Edema 0.97 ± 0.6//1 (0-2) 1.24 ± 0.6//1 (0-2) .054

7th day Ecchymosis 1.33 ± 1.3//1 (0-4) 2.47 ± 1.3//2 (0-4) <.001

Edema 0.50 ± 0.5//0 (0-2) 0.67 ± 0.6//1 (0-2) .171

10th day Ecchymosis 0.47 ± 1.1//0 (0-4) 1.29 ± 1.4//1 (0-4) .001

Edema 0.03 ± 0.1//0 (0-1) 0.13 ± 0.3//0 (0-1) .096

14th day Ecchymosis 0 0.37 ± 1.0//0 (0-4) .026

Edema 0 0 1

21st day Ecchymosis 0 0 1

End time (day), (mean ± SD), 
(median (min-max))

Ecchymosis 8.97 ± 3.2//10 (0-14) 12.78 ± 3.6//14 (7-21) <.001

Edema 7.92 ± 2.5//7 (3-14) 8.80 ± 3.1//10 (0-14) .088
n, number; SD, standard deviation.
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statistically significant. Furthermore, the maximum perior-
bital edema level and edema time were statistically lower in 
the Arnica group than the other groups (P = .020, P = .018, 
respectively).

The Reparil gel includes aescin and diethylamine salicylate. 
These molecules have a synergistic effect in treating pain, 
inflammation, and subcutaneous edema.23 Aescin has been 
shown to have anti-edema, anti-inflammatory, venotonic, and 
anti hyaluronidase effects.24 Our study observed that perior-
bital ecchymosis was higher in the Reparil group during the 
follow-ups than in the other groups, and the edema was similar 
to that of the cold group. The higher rate of periorbital ecchy-
mosis compared to the other groups may be due to the higher 
number of patients who underwent closed technique rhino-
plasty in the Reparil group.

Hirudoid (Mucopolysaccharide polysulfate) is a semi-synthetic 
glycosaminoglycan that affects blood coagulation and fibrinol-
ysis. It has also been used to relieve subcutaneous hematomas 
and sports injuries.25 Rostami et al. found that dexamethasone 
was effective only in periorbital edema in the early postoper-
ative period after rhinoplasty, while Hirudoid was effective in 
reducing both edema and ecchymosis.26 Simsek et  al. dem-
onstrated that both Arnica and Hirudoid were more effective 
in resolving PEE than the control group (patients who did not 
receive postoperative medical treatment).27 No significant dif-
ference was observed between Arnica and Hirudoid. In our 
study, however, it was observed that periorbital ecchymosis 
was higher than in the cold group in the early postoperative 
period (first and third days) and then rapidly decreased and 
showed a similar course to the cold group. When periorbital 
edema was evaluated, it was found that edema was similar to 
that of the cold group in all controls.

The maxillary ecchymosis was observed in 79 (68.1%) of the 
patients in our study. Periorbital ecchymosis and edema lev-
els were higher in patients who developed maxillary ecchymo-
sis, regardless of treatment. The resolution time of maxillary 
ecchymosis and that of periorbital ecchymosis was longer in 
patients with maxillary ecchymosis. In light of this information, 
the presence of maxillary ecchymosis may indicate that PEE will 
be more severe, and the ecchymosis will recover more slowly. 
Moreover, it may be more beneficial to use more comprehen-
sive or electronic system-based scales that can also evaluate 
maxillary ecchymosis in evaluating periorbital ecchymosis.

In a study evaluating the effect of open and closed tech-
nique rhinoplasty on periorbital ecchymosis and edema, it 
was observed that while there was no difference between 
the techniques in terms of edema, ecchymosis was less in 
the closed technique.28 In another study, there was no dif-
ference between the open and closed techniques in terms 
of both PEE.29 Gürlek et al30 reported less edema and ecchy-
mosis in closed technique rhinoplasty than in the open 
technique due to the absence of columellar incision, limited 
soft tissue dissection, and shorter operation time. Another 
study reported that external osteotomy could prevent dam-
age to the nasal mucosa and reduce the formation of PEE.31 
Our study observed that periorbital ecchymosis was higher 
than open technique FSRP in all follow-ups of patients who 

underwent closed technique FSRP, and this elevation was 
statistically significant on the third and 14th postoperative 
days (P = .012, P = .018, respectively). In terms of periorbital 
edema, there was no difference between surgical techniques. 
It was thought that the higher level of periorbital ecchymosis 
in the closed technique might result from the limited surgical 
field of view, more nasal mucosal incisions, and a longer surgi-
cal time. In the past, limited interventions were made only to 
the nasal dorsum with a closed approach, but nowadays, in 
addition to the dorsum, more interventions are made to both 
the nasal tip and all kinds of graft applications. Due to these 
applications, the duration of the operation is prolonged in the 
closed approach. While only transcolumellar and marginal rim 
incisions are made in the open approach, marginal rim, trans-
cartilaginous incision, and transfixion incisions are made in 
the closed approach.

In conclusion, periorbital ecchymosis decreased gradually after 
reaching its maximum level in all groups on the third postop-
erative day. Our study observed that no treatment applied in 
addition to routine applications had a positive contribution 
to the healing of periorbital ecchymosis. On the other hand, 
periorbital edema decreased gradually after increasing to its 
maximum value on the third postoperative day in the cold 
application, Reparil, and Hirudoid groups. It was observed that 
there was no increase on the postoperative third day in the 
periorbital strip and Arnica groups, and the edema gradually 
decreased from the first postoperative day. The periorbital strip 
and Arnica might provide additional benefits to routine appli-
cations for the resolution of postoperative periorbital edema. 
It was determined that PEE was more severe in patients who 
developed maxillary ecchymosis, and the recovery period for 
periorbital ecchymosis was longer.
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