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Abstract

Objective To evaluate the effectiveness of bromelain on

periorbital oedema, subconjunctival haemorrhage, and

ecchymosis after preservation rhinoplasty.

Study Design Randomised, double-blind, placebo-con-

trolled trial

Setting Tertiary referral centre

Methods In this double-blind clinical trial, participants

aged 18–45 who were scheduled for open preservation

rhinoplasty using the push-down technique and lateral

osteotomy were recruited. Twenty-three cases were

assigned to the placebo group and twenty-three to the

experimental group Bromelain.

Results Regarding gender, 17.39% (8 cases) were male,

and 82.61% (38 cases) were female. Comparing the

severity of left and right eye ecchymosis between groups at

different times showed that bromelain was significantly

effective on both sides on the 7th day (p = 0.012). Like

ecchymosis, the results demonstrated that bromelain was

also considerably effective on subconjunctival haemor-

rhage on the seventh day post-operatively (p = 0.015).

However, the intensity of oedema between groups at dif-

ferent times did not significantly differ.

Conclusion Bromelain increases serum fibrinolytic activity

and decreases plasma fibrinogen levels. It is significantly

more effective on subconjunctival haemorrhage and

ecchymosis compared with the placebo on the seventh day

in both eyes after rhinoplasty. Hence, this study indicates

that bromelain is remarkably more effective than a placebo

in reducing subconjunctival haemorrhage and ecchymosis.

Trial registration Iranian Registry of Clinical Trials ID:

IRCT20180519039720N2

Level of Evidence I This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.

Keywords Bromelain � Rhinoplasty � Subconjunctival

haemorrhage � Ecchymosis � Oedema

Introduction

Rhinoplasty, commonly known as a nose job, is one of the

most frequent cosmetic surgeries performed in Iran, with

the latest figures indicating an annual total of 37,423 pro-

cedures. This procedure is primarily performed to modify
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facial shape and improve respiratory function. The history

of rhinoplasty dates back to between 2500 and 3000 B.C.

and is related to correcting deformities resulting from nasal

fractures [1]. During this long period, the rhinoplasty

procedure has continuously evolved. Today, the methods of

performing this surgery are divided into two general cate-

gories: open or external (Trans-Columellar) surgery and

closed or endonasal surgery. In both cases, two common

primary facial characteristics of rhinoplasty are periorbital

oedema and ecchymosis post-operatively, which are often

troublesome and undesirable in many cases [2–4].

Two primary steps of rhinoplasty, in both open and

closed approaches, involve removing the hump and per-

forming osteotomies to correct and restore a more

favourable nasal bone pyramid. Lateral osteotomy is the

leading cause of periorbital oedema and ecchymosis fol-

lowing rhinoplasty. Conversely, correcting the deviation of

the nasal pyramid and modifying the nasal width is

unavoidable in many instances [5–8].

Many therapies have been used to reduce periorbital

oedema and ecchymosis, including steroid injections dur-

ing and after the procedure, ice packs or cold pads,

applying pressure on the site after osteotomy, and taping

the nose [8–13]. A single dose of dexamethasone before

Rhinoplasty reduces oedema and ecchymosis after the

surgery [10]. The haemostatic effectiveness of desmo-

pressin perioperatively is also noted to reduce blood loss in

rhinoplasty [14].

Lidocaine and epinephrine injections in a ratio of one to

one hundred thousand before performing lateral osteotomy

have also been evaluated. This combination did not reduce

the amount of oedema and ecchymosis [11]. However,

high-dose corticosteroids reduce the amount of periorbital

oedema and ecchymosis after rhinoplasty [12]. An ice pack

applied around the nose and eyes also reduces the amount

of periorbital oedema and ecchymosis post-operatively

[13].

However, despite the existing and recommended meth-

ods, periorbital oedema and ecchymosis are the main

concerns of patients, and none of the solutions have been

able to prevent these complications definitively [8, 13, 15].

Bromelain, extracted from pineapple, contains a combi-

nation of proteolytic enzymes. This supplement exhibits

anti-inflammatory and analgesic effects by blocking bra-

dykinin and regulating prostaglandin levels synthesis

[15–17]. Clinical studies have demonstrated that bromelain

is beneficial in alleviating bothersome symptoms across

various ailments. Some therapeutic benefits of bromelain

include relieving and reducing the intensity of joint pain

associated with osteoarthritis, gout, menstrual discomfort,

autoimmune diseases, ulcerative colitis, angina pectoris,

transient ischaemic attacks, and the prevention of sports

injuries [16–18].

Recently, in Iran, there has been a surge of publicity

from pharmaceutical companies concerning using brome-

lain to reduce swelling and bruising after rhinoplasty,

taking a daily dose of two to three 500 GDU-200mg cap-

sules. This supplement is extracted from pineapple, and its

mechanism of action may be attributed to the proteolytic

enzymes it contains [19]. In addition, this drug has anti-

Fig. 1 a and b Present cases of patients who underwent rhinoplasty, with photographs taken at different times pre- and post-operatively

(Bromelain group)
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inflammatory properties and reduces oedema, inflamma-

tion, and trismus after jaw and facial surgery [20, 21]. This

drug has also been used for enzymatic debridement in burn

wounds, and its efficacy in reducing swelling and inflam-

mation has been noted in numerous other conditions

[22–24]. Some studies have also reported a reduction in

swelling following dental procedures [25, 26]. So far, no

clinical trials have been conducted to investigate the

benefits of this drug following rhinoplasty. Hence, we

decided to examine the effectiveness of this supplement in

reducing swelling and bruising after Rhinoplasty.

Fig. 2 a, b, and c: Show

photographs taken at different

times pre- and post-operatively

(Placebo group)

Table 1 The baseline

characteristics of the patients
Variables Bromelain

n = 23

Placebo

n = 23

Total

n = 46

P

Age Mean (SD) 30.43 (10.67) 32.65 (9.61) 31.54 (10.10) 0.463

Gender Male

Female

3 (13.04)

20 (86.96)

5 (21.74)

18 (78.26)

8 (17.39)

38 (82.61)

0.435

Comorbidity (none) Does not have 23 (100) 23 (100) 46 (100) –
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Methods

Trial Design

This study is registered in the Iranian Registry of Clinical

Trials (IRCT) under the registration number

IRCT20180519039720N2. In this double-blind clinical

trial, participants aged 18–45 who were scheduled for open

preservation rhinoplasty—including lateral osteotomy,

radix osteotomy, the push-down technique, and cartilage

preservation as components of their surgical planning—

were recruited. Participants were not permitted to take anti-

inflammatory drugs or steroids during or after the surgery,

and cold compresses post-surgery were also prohibited.

Other exclusion criteria included the absence of hyper-

tension, coagulation disorders, and any history of allergy to

bromelain or pineapple products. We did not prescribe

painkillers to either group; instead, we just administered

acetaminophen 500 mg every 6 hours to both groups.

After obtaining informed consent, the inclusion and

exclusion criteria were reviewed. Subsequently, all partic-

ipants underwent open preservation rhinoplasty- subperi-

chondrial and subperiosteal approaches for flap elevation

and lateral and radix osteotomies during the surgery,

employing only the push-down technique for the bony

dorsum. All crucial components, including the Pitanguy

ligament and scroll area, were preserved and repaired

during and after the procedure. We also preserved all

cartilages except for the subdorsal strip to facilitate the

push-down of the dorsum. Following the procedure, a

group of 23 individuals was randomly assigned to receive

Bromelain 200 mg capsules (equivalent to 500 GDU)

every 8 h. The placebo group received starch-filled cap-

sules, which appeared similar, every 8 h. Postopera-

tive oedema and ecchymosis were assessed on days 1, 3, 7,

and 11. These were scored from 1 to 4 based on the method

developed by Mohamed Abdelwahab and P. Most study

[27] by an otolaryngologist examiner who was unaware of

the group assignments. At each visit, a facial photograph of

each patient was also taken (Figures 1 and 2).

Randomisation Method

Two-group randomisation on the web (www.graphpad.

com) created a simple random sequence. The closed

envelope method and the random sequence were employed

to conceal the random allocation. SNOSE utilised several

envelopes and preparations, and each random sequence

was recorded on a card, which was then placed inside the

envelopes in order. To preserve the random sequence, the

outer surface of the envelopes was numbered accordingly.

Finally, the lids of the letter envelopes were glued and

arranged in the boxes sequentially. Subsequently, accord-

ing to the order of entry of the eligible participants into the

study, one of the letter envelopes was opened, and the

group of that participant was assigned as A or B. Dr

Bahman Sadeghi conducted the randomisation, and

patients were assigned to groups by the hospital’s secretary

of the Otorhinolaryngology department.

Table 2 Comparison of left and right eye oedema between two

groups

Side Day Oedema Bromelain

n = 23

Placebo

n = 23

P

Left 1 None

Minimal

Partial

Complete

Full closure

1 (4.35)

7 (30.43)

7 (30.43)

8 (34.78)

0

2 (8.70)

5 (21.74)

8 (34.78)

6 (26.09)

2 (8.70)

0.434

3 None

Minimal

Partial

Complete

Full closure

0

9 (39.13)

10 (43.48)

4 (17.39)

0

1 (4.35)

9 (39.13)

9 (39.13)

3 (13.04)

1 (4.35)

0.563

7 None

Minimal

Partial

Complete

Full closure

13 (56.52)

8 (34.78)

1 (4.35)

1 (4.35)

0

15 (65.22)

5 (21.74)

2 (8.70)

1 (4.35)

0

0.757

11 None

Minimal

Partial

Complete

Full closure

22 (95.65)

1 (4.35)

0

0

0

23 (100)

0

0

0

0

0.235

Right 1 None

Minimal

Partial

Complete

Full closure

1 (4.35)

7 (30.43)

8 (34.78)

7 (30.43)

0

1 (4.35)

6 (26.09)

8 (34.78)

6 (26.09)

2 (8.70)

0.570

3 None

Minimal

Partial

Complete

Full closure

0

9 (39.13)

10 (43.48)

4 (17.39)

0

0

10 (43.48)

9 (39.13)

3 (13.04)

1 (4.35)

0.651

7 None

Minimal

Partial

Complete

Full closure

13 (56.52)

8 (34.78)

1 (4.35)

1 (4.35)

0

15 (65.22)

5 (21.74)

2 (8.70)

1 (4.35)

0

0.757

11 None

Minimal

Partial

Complete

Full closure

22 (95.65)

1 (4.35)

0

0

0

23 (100)

0

0

0

0

0.235
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The double-blind study ensured that the otolaryngologist

who completed the questionnaire, the patients, and those

conducting the statistical analysis remained unaware of the

content of the capsules and the patients’ groups (double-

blind).

According to the reference number [28], the sample size

was equal to 23 individuals in each group:

n ¼
2 z1�/

2
þ z1�b

� �2

ðS1
2 þ S2

2Þ

ðdÞ2

a = 0.05

b = 0.2

S1=0. 67

S2=0. 4

D = 0.25

n1 = n2 = 2 3

Data Analysis Methods (Statistical Analysis)

In the SPSS 22 statistical software environment, descrip-

tive statistics are used to describe the data, including the

mean, standard deviation, frequency, frequency percentage,

and median.

First, the normality of the data was checked to select the

appropriate statistical test.

The demographic characteristics and other essential

information in the intervention and control groups were

compared based on the type of variables and their corre-

sponding indicators (mean, percentage, median) using

independent t-tests, chi-square tests, and the Mann-Whit-

ney U test.

Results

This study included 46 patients (23 in each group) in the

analysis. Regarding gender, 17.39% (8 cases) were male,

and 82.61% (38 cases) were female. The mean age of the

participants was 31.54 years (SD: 10.1 years). No comor-

bidity was observed in any of the patients participating in

the study. The details of the patient’s baseline character-

istics are shown in Table 1, separating the two groups.

Table 2 and Fig. 3 compare the intensity of left and right

eye oedema in the two groups at different times. No sig-

nificant difference was observed in the severity of oedema

between the two groups, and the results for the left and

right eyes were nearly similar.

Table 3 and Fig. 4 compare the severity of left and right

eye ecchymosis between two groups at different times. The

results of this table showed the significant effectiveness of

Bromelain in comparison with placebo on the seventh day

on both sides (p = 0.012). At other times, the results

favoured the bromelain group but were not statistically

significant.

In Table 4 and Fig. 5, compare the severity of subcon-

junctival haemorrhage in the left and right eyes has been

compared between the two groups at different times.

Similar to ecchymosis, the results of this table showed the

significant effectiveness of Bromelain in comparison with

placebo on the seventh day in both eyes (p = 0.015). At

other times, the results favoured the bromelain group but

were not statistically significant.

None of the patients in either group experienced any

gastrointestinal symptoms, and the Bromelain group

reported no side effects.

Fig. 3 Comparison of oedema

between bromelain and placebo

groups
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Discussion

Several steps exist to increase patient comfort before,

during, and after rhinoplasty. These steps may vary from

techniques employed while a surgeon performs this

procedure to the use of supplements or medications pre-,

peri-, or post-operatively [29, 30]. The main results of this

trial study showed that although Bromelain does not sig-

nificantly reduce oedema, it significantly affects ecchy-

mosis and subconjunctival haemorrhage on the seventh

day. The difference was clinically evident on other days

but was not statistically significant.

The main therapeutic effects of bromelain are related to

its proteolytic properties. Studies have shown that oral

bromelain, in a dose-dependent manner, reduces the levels

of bradykinin, the plasma kinin-forming system, pros-

taglandin E2, and thromboxane B2 in inflamed sites

[18, 31–35]. Bradykinin may be the factor most responsible

for pain resulting from tissue damage [18]. The advantage

of bromelain over anti-inflammatory drugs is that, apart

from the gastrointestinal and haemorrhagic side effects

associated with non-steroidal anti-inflammatory drugs, it

reduces the levels of pro-inflammatory and anti-inflam-

matory prostaglandins by inhibiting cyclooxygenase

(COX), also known as prostaglandin-endoperoxide syn-

thase. In contrast, bromelain selectively inhibits the pro-

duction of inflammatory thromboxane and the

thromboxane ratio. It shifts prostacyclin in favour of anti-

inflammatory prostacyclin. Therefore, bromelain presum-

ably reduces pain by decreasing inflammatory media-

tors and prostaglandins at the sites of inflammation [18].

Bromelain minimises the levels of prostaglandin E2 and

thromboxane (TXA2). It also activates the collagenase

enzyme, preventing abnormal and deformed collagen for-

mation and hydrolysis in the tissue. Bromelain selectively

inhibits only the biosynthesis of prostaglandins that pro-

mote inflammation. Unlike other NSAIDs, this drug does

not prevent the production of prostaglandins that possess

anti-inflammatory effects. Bromelain exhibits anti-inflam-

matory, antithrombotic, and fibrinolytic properties. It

increases serum fibrinolytic activity and decreases plasma

fibrin [18].

In a study conducted by Edmondson et al. [19] in 2018,

a bromelain-based agent (Debrase/Debridase) played an

influential role in the treatment of burn wounds and post-

operative care, particularly in wounds containing necrotic

tissue, where proteolytic enzymes have been used locally.

In a study conducted in 2014 [20], Bromelain was used

to reduce the pain and swelling associated with latent third

molar surgery, and its effect was compared with that of a

pain reliever. Three parameters—pain, oedema, and

erythema—were evaluated. Postoperative pain, oedema,

and erythema were significantly lower in the bromelain

group than in the control group. The consumption of

painkillers, both in terms of the duration of treatment and

the number of tablets consumed, was slightly lower in the

intervention group. The authors concluded that bromelain

demonstrates a critical anti-inflammatory and anti-oedema

Table 3 Comparison of left and right eye ecchymosis between two

groups

Side Day Ecchymosis

(quadrants)

Bromelain

n = 23

Placebo

n = 23

P

Left 1 None

\ 1/4

1/4–1/2

1/2–3/4

[ 3/4

3 (13.04)

2 (8.70)

5 (21.74)

9 (39.13)

4 (17.39)

3 (13.04)

5 (21.74)

5 (21.74)

3 (13.04)

7 (30.43)

0.258

3 None

\ 1/4

1/4–1/2

1/2–3/4

[ 3/4

5 (21.74)

6 (26.09)

8 (34.78)

4 (17.39)

0

4 (17.39)

3 (13.04)

7 (30.43)

8 (34.78)

1 (4.35)

0.414

7 None

\1/4

1/4–1/2

1/2–3/4

[ 3/4

17 (73.91)

2 (8.70)

3 (13.04)

1 (4.35)

0

8 (34.78)

10 (43.48)

5 (21.74)

0

0

0.012

11 None

\ 1/4

1/4–1/2

1/2–3/4

[ 3/4

22 (95.65)

1 (4.35)

0

0

0

20 (86.96)

3 (13.04)

0

0

0

0.285

Right 1 None

\ 1/4

1/4–1/2

1/2–3/4

[ 3/4

3 (13.04)

2 (8.70)

6 (26.09)

8 (34.78)

4 (17.39)

3 (13.04)

3 (13.04)

6 (26.09)

4 (17.39)

7 (30.43)

0.665

3 None

\ 1/4

1/4–1/2

1/2–3/4

[ 3/4

5 (21.74)

6 (26.09)

8 (34.78)

4 (17.39)

0

4 (17.39)

2 (8.70)

7 (30.43)

9 (39.13)

1 (4.35)

0.228

7 None

\ 1/4

1/4–1/2

1/2–3/4

[ 3/4

17 (73.91)

2 (8.70)

3 (13.04)

1 (4.35)

0

8 (34.78)

10 (43.48)

5 (21.74)

0

0

0.012

11 None

\ 1/4

1/4–1/2

1/2–3/4

[ 3/4

22 (95.65)

1 (4.35)

0

0

0

20 (86.96)

3 (13.04)

0

0

0

0.285
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effect. Following the administration of bromelain, the

inflammatory response is significantly less than that of the

control group. Although modalities such as ultrasound can

be utilised to evaluate oedema and ecchymosis [36], in our

study, an otolaryngologist utterly blinded to the group

assignments evaluated these presentations.

In 1962, Seltzer [37] evaluated bromelain in a controlled

study. The effect of bromelain on the duration of

Fig. 4 Comparison of

ecchymosis between bromelain

and placebo groups

Table 4 Comparison of left and

right eye subconjunctival

haemorrhage between two

groups

Side Day Subconjunctival haemorrhage Bromelain

n = 23

Placebo

n = 23

P

Left 1 Negative

Grade 1

Grade 2

20 (86.96)

3 (13.04)

0

19 (82.61)

3 (13.04)

1 (4.35)

0.494

3 Negative

Grade 1

Grade 2

22 (95.65)

1 (4.35)

0

19 (82.61)

4 (17.39)

0

0.143

7 Negative

Grade 1

Grade 2

23 (100)

0

0

19 (82.61)

4 (17.39)

0

0.015

11 Negative

Grade 1

Grade 2

22 (95.65)

1 (4.35)

0

22 (95.65)

1 (4.35)

0

0.999

Right 1 Negative

Grade 1

Grade 2

20 (86.96)

3 (13.04)

0

19 (82.61)

3 (13.04)

1 (4.35)

0.494

3 Negative

Grade 1

Grade 2

22 (95.65)

1 (4.35)

0

19 (82.61)

4 (17.39)

0

0.143

7 Negative

Grade 1

Grade 2

23 (100)

0

0

19 (82.61)

4 (17.39)

0

0.015

11 Negative

Grade 1

Grade 2

22 (95.65)

1 (4.35)

0

22 (95.65)

1 (4.35)

0

0.999
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ecchymosis was assessed. Bromelain reduced the duration

of ecchymosis after two days compared with the placebo.

In contrast, Shehadi [38] did not find a significant differ-

ence between bromelain and placebo in reducing oedema

or ecchymosis. Although these precious studies evaluated

this supplement approximately fifty years ago, and we also

have observed numerous changes in rhinoplasty techniques

in recent years [30], the novelty of our research lies in the

fact that all cases underwent preservation rhinoplasty,

employing only the push-down technique for the bony

dorsum and subperichondrial and subperiosteal approaches

for flap elevation. We also considered all new methods to

minimise trauma during the operation. We abstained from

using any non-steroidal anti-inflammatory drugs

(NSAIDs), steroids, or cold compresses to minimise biases.

Therefore, this randomised, double-blind study evaluated

the effectiveness of bromelain versus a similar appearance

placebo on oedema, subconjunctival haemorrhage, and

ecchymosis following the preservation rhinoplasty with

minimal biases.

This research was one of the few studies to investigate

the effect of bromelain in treating oedema, ecchymosis,

and subconjunctival haemorrhage after rhinoplasty.

Despite our promising results and the advantage of expe-

riencing no side effects were observed compared to

NSAIDs, as in some studies-Lee, Grose [39]. However, the

side effect profile of Bromelain should be directly com-

pared with NSAIDs in future studies. We also recommend

further multicentre studies conducted on larger groups of

patients to confirm our findings.

Conclusion

Rhinoplasty is one of the most common cosmetic surgeries

performed in Iran. A leading cause of periorbital oedema

and ecchymosis following rhinoplasty is lateral osteotomy.

Bromelain has been shown to increase serum fibrinolytic

activity and decrease plasma fibrinogen levels. This study

indicates that bromelain is significantly more effective than

a placebo in reducing subconjunctival haemorrhage and

ecchymosis, particularly on the seventh day after the

preservation rhinoplasty in both eyes. It has no reported

side effects. However, our preliminary findings require

further validation through more extensive studies.
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