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Effect of a Combination of Bromelain and Arnica on  
Periorbital Edema and Ecchymosis in Septorhinoplasty 
Arnika ve Bromelain Kombinasyonunun  
Septorinoplastide Periorbital Ödem ve Ekimoza Etkisi 
     Yavuz Sultan Selim YILDIRIMa,     Emrah GÜLMEZa,     Öner SAKALLIOĞLUa,     Hasan ÇETİNERa, 
     Sertaç DÜZERa,     Nihat SUSAMANa 
aClinic of Otorhinolaryngology, Elazığ Fethi Sekin City Hospital, Elazığ, Türkiye

ABS TRACT Objective: Edema and ecchymosis seen after rhinoplasty 
, although it is a condition that develops in the natural course of the 
surgery, disturbs patients. To minimize this discomfort, the effects of 
different surgical techniques, surgical instruments and different drugs 
on edema and ecchymosis in rhinoplasty have been investigated. The 
aim of our study was to investigate the effect of bromelain-arnica com-
bination gel on periorbital edema and ecchymosis after open sep-
torhinoplasty (oSRP). Material and Methods: Sixty patients who 
underwent oSRP with osteotomies were included in the study. These 
patients were allocated into two groups: 30 patients who underwent 
oSRP were assigned as the control group (Group 1) and 30 patients 
who were treated with topical bromelain-arnica gel after oSRP were 
assigned as Group 2. Scoring of eyelid edema and periorbital ecchy-
mosis were evaluated on the first, third, and seventh postoperative days 
using a scale of 0-4 as described by Kara and Gökalan. Results: We ob-
served that postoperative topical bromelain-arnica gel application was 
clinically and statistically effective in reducing both edema and ecchy-
mosis score in oSRP. Patients in Group 2 (arnica-bromelain group) had 
significantly lower periorbital edema and ecchymosis scores on post-
operative days 3 and 7 compared to the control group (p<0.05). Con-
clusion: The results of this study support that topical application of a 
combination of bromelain and arnica gel provides a clinically and sta-
tistically significant reduction in periorbital edema and ecchymosis after 
oSRP . Use of this gel can increase patient comfort in the early post-
operative period after rhinoplasty. 
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ÖZET Amaç: Rinoplasti sonrası görülen ödem ve ekimoz her ne kadar 
ameliyatın doğal seyri içinde gelişen bir durum  olsa da hastaları ra-
hatsız etmektedir. Bu rahatsızlığı en aza indirmek amacıyla rinoplastide 
farklı cerrahi tekniklerin, cerrahi aletlerin ve farklı ilaçların  ödem ve 
ekimoz üzerine etkileri araştırılmıştır. Bu çalışmanın amacı, açık sep-
torinoplasti [open septorhinoplasty (oSRP)] sonrası görülen periorbi-
tal ödem ve ekimoz üzerine bromelain-arnika jel kombinasyonunun 
etkisini araştırmaktır. Gereç ve Yöntemler: Osteotomiler ile birlikte 
oSRP yapılan 60 hasta çalışmaya dâhil edildi. Bu hastalar iki gruba ay-
rılmıştır: açık rinoplasti  uygulanan 30 hasta kontrol grubu (Grup 1) ve 
açık rinoplasti sonrası sonrası topikal bromelain-arnica jel ile tedavi 
edilen 30 hasta Grup 2 olarak belirlenmiştir. Göz kapağı ödemi ve pe-
riorbital ekimozun skorlaması ameliyat sonrası 1, 3 ve 7. günlerde Kara 
ve Gökalan tarafından tanımlanan ve gözlemciler tarafından kullanılan 
0-4 arası skala kullanılarak değerlendirildi. Bulgular: Ameliyat son-
rası topikal bromelain-arnika jel uygulamasının oSRP’de hem ödem 
hem de ekimoz skorunu azaltmada klinik ve istatistiksel olarak etkili ol-
duğunu gözlemledik. Grup 2’deki hastalarda (arnika-bromelain grubu) 
postoperatif 3 ve 7. günlerde periorbital ödem ve ekimoz skorları kont-
rol grubuna kıyasla anlamlı derecede düşüktü (p<0,05). Sonuç: Bu ça-
lışmada elde ettiğimiz sonuçlar, bromelain ve arnika jel kombinasyonu- 
nun topikal uygulamasının oSRP sonrası periorbital ödem ve ekimozda 
hem klinik hem de istatistiksel olarak  anlamlı bir azalma sağladığını 
desteklemektedir ve bunun rinoplasti hastalarında erken postoperatif 
dönemde hasta konforunu artıracak önemli bir sonuç olduğunu düşü-
nüyoruz. 
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Septorhinoplasty is a common procedure car-
ried out in the ear-nose-throat clinics. Standard sep-
torhinoplasty osteotomies can cause significant 
periorbital edema and ecchymosis. These usually re-
sult from injury to the vessels passing through the 
osteotomy areas and broken nasal bones and may 
lead to a significant increase in morbidity. Accord-
ingly, rapid recovery is of prime importance for pa-
tients undergoing septorhinoplasty. Although edema 
and ecchymosis can be minimized with careful sur-
gical techniques, they cannot be prevented com-
pletely.1,2 

Arnica is a genus of herbaceous plants native to 
Europe and the mountains of Western North Amer-
ica that has gained increasing popularity in comple-
mentary and alternative medicine. Arnica plays a key 
role in reducing edema, ecchymosis, and pain via its 
hematopoietic properties, although the exact mecha-
nism of action remains elusive. Various theories 
have been proposed, among which one theory posits 
that arnica reduces the release of histamine from 
mast cells while another theory proposes that arnica 
reduces the expression of proinflammatory cy-
tokines.3-12  

Bromelain is a mixture of protease enzymes de-
rived from the stems of pineapples and is primarily 
used for its anti edema, antithrombotic, and fibri-
nolytic properties.3,13 Several studies have reported 
the beneficial effects of bromelain on edema, ecchy-
mosis, and pain as well. Although the exact mecha-
nism of bromelain is not fully elucidated, it is known 
to inhibit NF-κB. In vitro studies have shown that 
bromelain can decrease the levels of prostaglandin 
E2, thromboxane B2, and interleukin-8. Moreover, 
bromelain can increase blood flow to and oxygena-
tion of the injured area.3,14-20 

The current study was designed to investigate 
the effect of a combination of topical bromelain and 
arnica gels on periorbital edema and ecchymosis fol-
lowing septorhinoplasty, which to our knowledge, 
has not been reported in the literature. 

 MATERIAL AND METHODS 
Sixty patients who underwent open septorhinoplasty 
(oSRP) with osteotomies were recruited to the study. 

The age of the patients ranged from 21 to 42 years; 34 
of the patients were female and 26 were male. The 
study was conducted in accordance with the Decla-
ration of Helsinki and was approved by the Fırat 
University Non-invasive Research Ethics Commit-
tee (date: October 15, 2020, no: 2020/14-15). All 
patients were provided details about the study and 
written informed consent was obtained from each 
participant. 

Sixty patients were divided into two groups: 
Group 1 consisted of 30 patients who underwent 
oSRP and were assigned as controls while Group 2 
consisted of 30 patients who were treated with topi-
cal bromelain-arnica gel after oSRP. The bromelain-
arnica gel was applied topically three times in a day 
to the ecchymosis and edema around the eyes of each 
patient from postoperative day 1 to day 7.   

Patients with diabetes mellitus, hypertension, 
peptic ulcer, psychiatric disorders, known allergy to 
any drug, use of anticoagulant therapy 5 days prior 
to the surgery, hematologic disorders and fibrinolytic 
disorders were excluded from the study. Patients in 
both groups had complaints of nasal obstruction and 
were diagnosed with nasal septal deviation by means 
of anterior rhinoscopy and endoscopic nasal exami-
nation by the first and second authors of the current 
study. We avoided carrying out the surgery on female 
patients during or immediately before their menstrual 
period. 

The oSRP surgery with dorsal hump extraction 
and medial and lateral osteotomies was carried out 
under intubation and general anesthesia for all pa-
tients. After the removal of the dorsal hump, guided 
and curved 4-mm lateral osteotomies were used. The 
lateral osteotomies were carried out bilaterally with-
out subperiosteal elevation and endonasally by per-
forming a small incision at the pyriform apertura just 
above the level of the anterior end of the inferior 
turbinate in all patients. Each surgeon operated on an 
equal number of patients in each group. During the 
operation, the mean arterial blood pressure was main-
tained at 70 to 90 mmHg with the infusion of es-
molol.  

After completing the oSRP surgery, antibiotic 
soaked nonabsorbable packs (Merocel, Medtronic 
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Xomed Inc. USA ) were placed into the nose  
bilaterally. External nasal cast splints were rou-
tinely used for all patients. During the first postop-
erative 24 hours, the patients were asked to lie 
down at a 45 degrees elevated position of their head 
and ice packs were applied. The nonabsorbable 
packs were removed on the second postoperative 
day for all patients. The patients were prescribed 
the same antibiotic (amoxicillin 1 g bid for 10 days) 
and the same analgesic (paracetamol quid for 10 
days). 

Scoring of eyelid edema and periorbital ecchy-
mosis was carried out on the 1st, 3rd, and 7th post- 
operative days using scale of 0 to 4 as described  
previously by Kara and Gökalan (Figure 1, Figure 
2).1 

IBM SPSS Statistics 21 was used for all statisti-
cal analyses. One-way analysis of variance 
(ANOVA) or the Kruskal-Wallis test was used to 
compare variables between the groups. p<0.05 was 
considered as statistically significant.  

 RESULTS 
A total of 60 patients (34 female and 26 male) be-
tween the age of 21 and 42 years (mean age±SD, 
29±9 years) who underwent oSRP with osteotomies 
were included in the study. Of these, 30 patients (12 
male and 18 female) were assigned as controls (age 
21-39 years, mean age±SD, 28±7 years,) while the 
remaining 30 patients (14 male and 16 female) who 
were treated with the bromelain-arnica gel were as-
signed as the study group (age 21-42 years, mean 
age±SD, 27±8 years). No statistically significant 
differences in age and gender were identified be-
tween the groups. 

The postoperative edema and ecchymosis 
scores with and without the application of topical 
bromelain-arnica gel are showed graphically in  
Figure 3, Figure 4 and Table 1, Table 2, Table 3, 
Table 4. Administration of topical bromelain-arnica 
gel after oSRP surgery was clinically effective and 
could significantly decrease the score of both 
edema and ecchymosis (p<0.05) compared to the 
control group on postoperative 3rd and 7th days. We 
did not observe any complications associated with 

the use of topical bromelain-arnica gel or oSRP sur-
gical procedure. 

 DISCUSSION 
Septorhinoplasty is an effective cosmetic surgery that 
is widely carried out world-wide. Complications in-
volving skin and soft tissues may occur during the 
procedure due to the force applied to reshape the 
nose. These complications can significantly affect pa-
tient satisfaction.21-23 In particular, complications such 
as edema and ecchymosis can be distressing for the 
patients in the early postoperative period. Of note, 
edema in the first postoperative 24 hours may affect 

FIGURE 1: Grading scale for periorbital edema. 0: none. (+) 1, minimal. (+) 2, ex-
tending on to the iris. (+) 3, covering the iris. (+) 4, massive edema.

FIGURE 2: Grading scale for periorbital ecchymosis. (+) 1, extending to the me-
dial canthus. (+) 2, extending to the pupil. (+) 3, past the pupil. (+) 4, extending on 
to the lateral canthus.
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Control group Arnica+Bromelain group p value 
POD 1 3.566 3.533 0.797 
POD 3 3.033 2.000 0.001 
POD 7 1.966 1.400 0.006 

TABLE 3:  Mean edema scores of upper eyelids. The X axis 
represents the POD 1, 3 and 7. The Y axis represents a score 

between 0 and 4.

POD: Postoperative day.

Control group Arnica+Bromelain group p value 
POD 1 3.533 3.466 0.709 
POD 3 3.000 2.100 0.019 
POD 7 2.000 1.366 0.002 

TABLE 4:  Mean edema scores of lower eyelids. The X axis 
represents the POD 1, 3 and 7. The Y axis represents a score 

between 0 and 4.

POD: Postoperative day.

FIGURE 3: a) Mean ecchymosis scores of upper eyelids. The X axis represents the POD 1, 3 and 7. The Y axis represents a score between 0 and 4. b)Mean ecchymosis 
scores of lower eyelids. The X axis represents the postoperative day (POD) 1, 3 and 7. The Y axis represents a score between 0 and 4.

Control group Arnica+Bromelain group p value 
POD 1 3.366 3.333 0.816 
POD 3 3.166 2.166 0.019 
POD 7 2.033 1.433 0.017 

TABLE 1:  Mean ecchymosis scores of upper eyelids. POD,  
indicates postoperative day. The X axis represents the POD 1, 

3 and 7. The Y axis represents a score between 0 and 4.

POD: Postoperative day.

Control group Arnica+Bromelain group p value 
POD 1 3.333 3.466 0.0515 
POD 3 3.066 2.033 0.015 
POD 7 2.066 1.466 0.003 

TABLE 2:  Mean ecchymosis scores of lower eyelids. The X 
axis represents the POD 1, 3 and 7. The Y axis represents a 

score between 0 and 4.

POD: Postoperative day.

FIGURE 4: a) Mean edema scores of upper eyelids. The X axis represents the POD 1, 3 and 7. The Y axis represents a score between 0 and 4. b) Mean edema scores 
of lower eyelids. The X axis represents the postoperative day (POD) 1, 3 and 7. The Y axis represents a score between 0 and 4. 
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visual acuity while ecchymosis may lead to disrup-
tions in the patients’ social activities due to increased 
pigmentation.24 Although over the years numerous 
techniques have been developed to reduce edema and 
ecchymosis, post-rhinoplasty care remains a con-
tentious issue.25,26 Since rhinoplasty remains a de-
manding and popular surgery, it is important to 
ensure that clinicians follow best practices to reduce 
morbidity.26,27 To the best of our knowledge, this is 
the first study in the literature to investigate the ef-
fect of a combination of topical bromelain and arnica 
gel on periorbital edema and ecchymosis following 
septorhinoplasty. 

A previous study has reported the effect of ar-
nica bromelain combination on ecchymosis after ble-
pharoplasty. A total of 130 patients received the tablet 
forms of arnica and bromelain for a total of two 
weeks, one week before surgery and another week 
after surgery, while the control group received no 
treatment. The authors reported no significant differ-
ence in ecchymosis between the two groups.28 Dif-
ferent from the published study, we applied the 
bromelain-arnica combination gel topically on the ec-
chymosis and edema around the eyes of the patient, 
and observed a significant decrease in both ecchy-
mosis and edema scores.  

The effect of topical application of arnica and 
mucopolysaccharide polysulphate on periorbital 
edema and ecchymosis has previously been exam-
ined after open rhinoplasty.29 In the referred study, 
the patients were divided into three groups: Group 
I received postoperative arnica cream treatment, 
Group II received postoperative mucopolysaccha-
ride polysulphate cream treatment, and Group III 
(control group) received no postoperative treat-
ment. The authors reported significant differences 
in periorbital edema and ecchymosis between 
groups I and II and the control group. No signifi-
cant difference was observed between groups I and 
II. The authors proposed that a rapid regression of 
edema and ecchymosis could be achieved by local 
treatments with arnica and mucopolysaccharide poly-
sulphate cream.29 

Sakallioğlu et al. examined the effect of tranex-
amic acid and methylprednisolone on periorbital 

edema and ecchymosis in patients that underwent 
oSRP. The authors divided patients into three 
groups: Group I (control group) received no post-
operative treatment, Group II received oral tranex-
amic acid, and Group III received intravenous 
methylprednisolone therapy. Groups II and III 
showed significantly lower periorbital edema and 
ecchymosis scores compared to the control group, 
while no significant difference was found between 
groups II and III.30 A prospective, randomized 
triple-blinded study examined the effects of intra-
venous application of dexamethasone and tranex-
amic acid on post-rhinoplasty periorbital edema and 
ecchymosis. In this study, the patients were divided 
into four groups: Group D received dexamethasone, 
Group T received tranexamic acid, Group DT re-
ceived dexamethasone and tranexamic acid, and 
Group P (control group) received no medication. 
The authors reported that periorbital edema and ec-
chymosis scores were significantly lower in the D, 
T, and DT groups compared to the control group, 
whereas no significant difference was identified be-
tween the D, T, and DT groups.31 Totonchi and 
Guyuron investigated the effect of steroids and ar-
nica following rhinoplasty.32 These authors divided 
the patients into three groups: Group P received 
steroids, Group A received arnica, and Group C 
(control group) received no medication. The results 
indicated that both steroids and arnica could be ef-
fective in reducing edema during the early postop-
erative period.32  

Several published studies indicate that preoper-
ative administration of steroids could be a preventive 
measure to reduce edema and ecchymosis in rhino-
plasty.1,33,34 A meta-analysis reported that periopera-
tive administration of repeated doses of steroids was 
more effective in reducing periorbital edema and ec-
chymosis than single-dose steroid administration.35 
Combined use of lidocaine and adrenaline was shown 
to reduce intraoperative bleeding and postoperative 
pain in patients undergoing rhinoplasty although it 
was not as effective in reducing postoperative edema 
and ecchymosis.36 

A prospective randomized controlled double-
blinded study which reported that perioperative use of 
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arnica montana could lead to a significant reduction 
in post-rhinoplasty ecchymosis compared to the con-
trol group.37 Kara et al. reported that the subpe-
riosteal tunnel created before lateral osteotomy 
could cause a significant increase in periorbital ec-
chymosis; subconjunctival ecchymosis was also in-
creased, although the difference did not reach 
statistical significance. Based on these findings, the 
authors recommended that the creation of a subpe-
riosteal tunnel before lateral osteotomy should be 
avoided.38 Sakallioğlu et al. compared the effect of 
open and closed septorhinoplasty procedures on pe-
riorbital edema and ecchymosis and found no sig-
nificant differences in the outcomes with the two 
techniques.39 Kelleş et al. reported that the use of 
local heparinoids following rhinoplasty had no sig-
nificant effect in preventing periorbital edema and ec-
chymosis.40 A recent systematic review indicated that 
favorable outcomes in edema, ecchymosis, and pain 
control could be obtained with arnica and bromelain 
not only with rhinoplasty but also with orthopedic 
surgeries.41 

 CONCLUSIONS  
Septorhinoplasty remains highly popular and the 
number of patients undergoing this procedure is 
growing worldwide. Periorbital edema and ecchy-
mosis following septorhinoplasty can cause a sig-
nificant increase in morbidity and a significant 
decrease in patient satisfaction. Several measures 
have been suggested to mitigate periorbital edema 
and ecchymosis; nonetheless, post-rhinoplasty care 
can still be improved. In the current randomized 

control study, we investigated the efficacy of topical 
administration of bromelain and arnica combination 
gel in the reduction of periorbital edema and ecchy-
mosis following septorhinoplasty, and we compared 
the results with a control group. We observed that 
topical administration of bromelain and arnica com-
bination gel could lead to a significant reduction in 
periorbital edema and ecchymosis following sep-
torhinoplasty. 
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