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1   |   INTRODUCTION

A pyogenic granuloma (PG) or lobular capillary heman-
gioma is a benign vascular proliferation of the skin and 
mucous membranes. PG is a hyperproliferative vascular 
response to trauma, skin irritation, hormonal factors, viral 
pathogens, and growth factors that can develop on normal 
skin and cause tissue hypoxia and angiogenesis.1 Pyogenic 
granuloma after a burn or scalded pyogenic granuloma 
is a variant of hemangioma that manifests within 2 to 
4 weeks after a burn injury. As a result of the burn, intense 

and rapid vascularization of the skin and mucosa occurs, 
resulting in hemangioma-like tissue.2 Thermal, radiation, 
chemical, or electrical contact irritates the skin and causes 
burns of varying degrees, depending on the depth and se-
verity of penetration.3

Several treatment options are available for PG, includ-
ing surgical removal, curettage and cauterization, laser, and 
topical imiquimod; however, these treatments are invasive 
and may be associated with pain, scarring, as well as other 
local side effects.4,5 One of the treatments that may have 
fewer side effects for hemangiomas is beta-blocker therapy. 
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Abstract
Two cases of pyogenic granulomas in burned skin were presented, a 17-month-old 
boy and a 7-year-old girl, being given oral propranolol and topical timolol. Both 
cases showed lesions improvement with no adverse effects, suggesting that beta-
blocker therapy may have a positive impact on the treatment of pyogenic granu-
loma after burns.
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In addition, beta-blockers have been shown to be an ef-
fective treatment for small PG, especially in children.6 In 
this study, we describe two cases with second-degree burns 
resulting hemangiomas. Both cases were treated with oral 
propranolol and topical timolol without any adverse effects.

2   |   CASES PRESENTATION AND 
TREATMENT METHODS

2.1  |  Case 1

A 17-month-old healthy boy was referred to the emergency 
department of Sina Hospital with a second-degree burn 
from boiling water in the area behind the ears, anterior 
and posterior to the right elbow, and anterior to the left 
shoulder (18% burn). The child was admitted to the burn 
ward and underwent fluid therapy with normal saline, in-
travenous ampicillin, and dressing. It was discharged after 
5 days in good general condition with a wound dressing. 
One month later, the child and his mother presented to 
the outpatient department of Sina Hospital with multiple 
eruptive red lesions on the periphery of the burn sites be-
hind the left ear and on the right elbow (Figure  1A–C). 
The child had no history of congenital etiology. Initially, 
the child was treated with oral amoxicillin and a mupi-
rocin dressing, which was not effective. On physical 
examination, we found numerous asymptomatic angi-
omatous papulonodular lesions with crusted surface on a 
hyperpigmented background. The lesion behind the left 

ear and the lesion at the elbow were 2 and 1 cm in size, re-
spectively (Figure 1A,B). Based on the biopsy performed, 
a possible diagnosis of post-burn pyogenic granuloma was 
made, propranolol was administered 5 mg orally twice a 
day and then the dosage was increased to 10 and15 mg 
every 3 days. In addition, 0.5% timolol drop was adminis-
tered twice a day during oral propranolol administration. 
The child's blood pressure and heart rate were closely 
monitored within 2  h from the start of medication and 
were normal.7 After 9 days, physical examination showed 

What's already known about this topic?
Pyogenic granuloma or lobular capillary heman-
gioma is a benign vascular tumor of the skin that 
is common in adolescents and may be a complica-
tion of a burn. Invasive treatments for cutaneous 
hemangiomas such as laser, curettage, and minor 
surgery can lead to adverse effects such as ulcera-
tion and scarring that are uncomfortable and dis-
tress patients.

What does this study add?
Beta-blockers affecting on cutaneous hemangio-
mas in oral and topical forms (oral propranolol 
and topical timolol in this study) could be consider 
as an effective treatment for post-burn pyogenic 
granulomas without particular complications.

F I G U R E  1   (A–C): Multiple post-burn 
pyogenic granulomas specially behind 
the left ear and on the right elbow. (D): 
Significant improvement after a 9-day 
treatment with oral propranolol and 
topical timolol.

(A) (B) (C)

(D)

 20500904, 2022, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ccr3.6538 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [25/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



      |  3 of 7EBRAHIMI et al.

that the lesions had dramatically decreased (Figure 1D), 
so the treatments were discontinued.

2.2  |  Case 2

A 7-year-old healthy girl suffered a burn from boiling 
water on her face and was referred to the skin clinic at 
Sina Hospital. The second-degree burn involved the left 
side of the face. Three weeks later, the mother brought the 
child with a swollen face and a 2-cm lesion (Figure 2A,B). 
Examination of the lesion revealed a red, oozing plaque 
with a crusty surface that bled easily. The patient re-
ceived 15 mg of oral propranolol (under supervision) and 
0.5% topical timolol drop, both of them twice a day. At 
the first administration, the patient's blood pressure and 
heart rate were monitored for 2 h in the clinic,7 which 
were normal and medication was continued as an outpa-
tient. Three days later, the patient was referred again, the 
propranolol dose was increased to 20 mg twice a day, and 
the patient's blood pressure and heart rate continued to 
be monitored. After 2 weeks of treatment, the lesion had 
significantly regressed (Figure 2C), and only an atrophic 
scar remained after 6 months of follow-up (Figure 2D).

3   |   DISCUSSION

This study described two cases that occurred after trauma 
to the skin from a burn. Both cases were treated with oral 

propranolol and topical timolol, which resulted in signifi-
cant improvement.

The PG-like or hemangioma-like lesions after a burn 
can be triggered by hypoxia of the skin but can also occur 
in other situations such as chronic trauma or hormonal 
disorders.8 Lesions may bleed and cause psychological 
distress to patients, especially lesions on the face; there-
fore, treatment of these benign tumors is a high priority. 
Various treatments for cutaneous hemangiomas (which 
are described in Table 1) may be invasive or have various 
adverse effects such as ulceration or scarring. Surgery is a 
common treatment, but it is invasive and may cause dis-
tress or pain, scarring, and, in some cases, nonresponse or 
recurrence.9

In this study, we found that we can treat hemangi-
omas in children with a series of oral and topical beta-
blockers, which appear to be an attractive option for 
disease management and maybe effective in treating 
wounds, ulcers, and proliferative vascular lesions based 
on their physiopathology and with a few side effects. In 
addition, recent studies have reported that beta-blocker 
therapy has a significant effect on wound healing and 
infantile hemangioma.10,11

PG Lesions similar to infantile hemangioma have been 
discovered to express beta-adrenergic receptors.12 Some 
studies have used oral and topical beta-blockers such as 
propranolol, timolol, and betaxolol to treat PG, which are 
described in Table 1. In a study by Khalifa E et al., oral pro-
pranolol was used for 2 weeks to treat post-burn pyogenic 
granulomas of two cases, which proved successful.13

F I G U R E  2   (A, B): A red, oozing 
pyogenic granuloma on the burned skin. 
(C): A dramatic reduction of the lesion 
after 2 weeks of treatment. (D): The lesion 
after treating with beta-blockers and a 
6-month follow-up.

(A) (B) (C)

(D)
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Consensus guidelines exist for initiating and mon-
itoring treatment with propranolol but are extremely 
variable.7 The mechanism of action of beta-blockers, par-
ticularly propranolol and timolol, is not fully understood. 
However, inhibition of angiogenesis, blockade of beta-2-
adrenergic vasodilator nerves of the skin, and induction 
of apoptosis of capillary endothelial cells have been pro-
posed as mechanisms.14–16 Contraindications to oral pro-
pranolol for burn hemangioma are similar to those for 
infantile hemangioma and include the following: cardio-
genic shock, sinus bradycardia, hypotension, greater than 
first-degree heart block, heart failure, bronchial asthma, 
and hypersensitivity to propranolol.7

We also reviewed 23 studies that included 71 cases of 
post-burn PG (Table 1). More than 60 patients from pre-
vious studies suggest that the lesion is more likely to de-
velop in children, so it logically needs to be approached 
more conservatively with noninvasive, effective, and safe 
treatments, making beta-blockers a good choice, and cur-
rent ones are particularly interesting in this regard.

4   |   CONCLUSION

Beta-blockers in systemic and local forms could be con-
sider as an effective treatment options for scalded PG, and 
with minimal complications, they may replace invasive 
procedures such as surgical excision in the future.
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