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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.! Pyogenic
granuloma after a burn or scalded pyogenic granuloma
is a variant of hemangioma that manifests within 2 to
4weeks after a burn injury. As a result of the burn, intense

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-

beta-blocker, burn, hemangioma, oral beta-blocker, post-burn hemangioma, post-burn
pyogenic granuloma, propranolol, pyogenic granuloma, therapy, timolol, topical beta-blocker,

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

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.*” One of the treatments that may have
fewer side effects for hemangiomas is beta-blocker therapy.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2022 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Clin Case Rep. 2022;10:¢06538.
https://doi.org/10.1002/ccr3.6538

wileyonlinelibrary.com/journal/ccr3 1of7

85U0|7 SUOWIWD 3A 8.0 (el (dde 8Ly Aq peusenob e ssjolie YO ‘8sn Jo Se|nJ Joy ArIqIT8UIUO A8]IM UO (SUORIPUOD-PUe-SW.BIWoo" A3 1M AR 1 [put|uo//Sdny) SUOIPUOD pue swie 1 8y} &8s *[2202/TT/Sz] uo AriqiTauliuo A8|1Mm ‘(ouleAnde) aqnopesy Aq 8£G9°€100/200T 0T/10p/io0 A8 |1 Arelqieuluo//sdny wouy papeojumoa ‘TT ‘2202 ‘Y0600S02


www.wileyonlinelibrary.com/journal/ccr3
mailto:﻿
mailto:﻿
https://orcid.org/0000-0002-1249-4429
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:azadeh_goodarzi1984@yahoo.com
mailto:azadeh_goodarzi1984@yahoo.com
mailto:goodarzi.a@iums.ac.ir
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fccr3.6538&domain=pdf&date_stamp=2022-11-23
App7
Highlight


EBRAHIMI ET AL.

MWI LEy_ClinicaI Case Reports
In addition, beta-blockers have been shown to be an ef-
fective treatment for small PG, especially in children.® 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 | Casel

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
5days 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

v,

(A)

&

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.

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 and15mg
every 3days. 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.” After 9days, physical examination showed

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

2.2 | Case2

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 15mg 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 2h in the clinic,” 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 2weeks 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

(A)

FIGURE 2 (A, B): Ared, 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.
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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.® 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.’

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.'®

PG Lesions similar to infantile hemangioma have been
discovered to express beta-adrenergic receptors.'* 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 2weeks to treat post-burn pyogenic
granulomas of two cases, which proved successful."?

85U0|7 SUOWIWD 3A 8.0 (el (dde 8Ly Aq peusenob e ssjolie YO ‘8sn Jo Se|nJ Joy ArIqIT8UIUO A8]IM UO (SUORIPUOD-PUe-SW.BIWoo" A3 1M AR 1 [put|uo//Sdny) SUOIPUOD pue swie 1 8y} &8s *[2202/TT/Sz] uo AriqiTauliuo A8|1Mm ‘(ouleAnde) aqnopesy Aq 8£G9°€100/200T 0T/10p/io0 A8 |1 Arelqieuluo//sdny wouy papeojumoa ‘TT ‘2202 ‘Y0600S02



20500904, 2022, 11, Downloaded from https:/onlinelibrary.wiley.com/doi/10.1002/ccr3.6538 by Readcube (Labtivalnc.), Wiley Online Library on [25/11/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

EBRAHIMI ET AL.

07 L WL Y~ Clnica Cose Reperts

juaned 3501

UOISIOXa [B213INS
parnns Aqrrewtid pue pasioxy

13013 UDYS
SSOUNIIY) [[NJ © YILM PIXJ PUE PISIOXH

Jye13 unys
SSOU[OTY}-IT[dS [IIM UOISIOXD [ed13Ing
UOISTOXH
"JUSWIIBAI) A} JO SYIM T
I9)3e pasoxduir A[Te9[O SUOISI] Y[,
'S)[09M § 10J USAIS sem ‘A[Tep sour)
Inoj 83/3uw op ‘UIAWOIIAIL [BI0
Sureay-J[os
Surreay-y1os
Surreay-y[os
90URIBID

9191dwod ur pajnsax uonedrdde
[eds1doy pue surooourur [eIQ

umoirdnu jo uoryedrdde
[edo1do) pue WNUI[0ZEJad JO UoISNyuL

UOISTOXH
-21nso[o ArewiLid pue UOISIOXD [€10],
UOISTOXH
Syoom § I19)3e Asnoauejuods paTedr]
RN
ur A[snoauejuods paTeay IOpUTLWAT
9y} pue paje[nseod01393[d
9I9M SUOTSIT ) JO OM T,
"SYoaMm €
Jo por1ad e 193Je A[snosauejuods po[ea
uor1e[N3e0001399[q

JUAWIBII) AN

SQUUIT] JOMOT

SQUUI] “ISAYD Q0B

uLrearoq

309U ‘908

un
yunig,

wry
squif ‘90eq
squuiy ‘9oeq

squuIy ‘90€q

squu] 1oddn ‘9oe] yoeg
WIB9I10J ‘Mel

JIOMO] Y330 ‘peayalo]

WIBdIO L

uLry

90BJ JunI ‘wry

org

Y31y ‘uswopqe yoeq

yuniy,
90®J “YUNI ‘WY

U01Ied0]

148

14!
14!

ST

0¢
1c

14!
vi-L
vi-L
vi-L

0T
0T
ST
ST
IIN

14!

14!
L

(skep)
Aouaje|

puo2as

pary3
pue puodas

pu023s

pu0d3s

puo2as

pu023s

pu023s
puod9s
pu02as

pu023s

pu023s

pu0d9s
pu023s
pu023s
puodas

puo2as

SJeREIN

pu023s

pu0d3s

uing Jo 3318aq

J[rw Surrog

An[ur Surysry

I9yem 3urfiog

umousun

umousun

owrey

Ioyem 3urfiog
uIng [euLIdy L,
uIng [euLIdy

uInq [ewIdy L,

I9yem 3urfiog

uinq Surfess
S[[rw urprog

umouyun
[ Surjog
[ Surjrog

S[rw Surfrog

[ru Surprog
[ Suriog

juaSe Sursne)

S[BN/SYIuOW ZT

J[BIN/STBIA LT
S[eIN/STeA £

oTewWd,I/STBA T

S[eW,] /SIRA TH
J[BIN/STeaA 8

S[BN/SYIUOW LT
ORI /STBA €T
S[BIA/SYIuOW ¢ T
S[RN/SyIuOW 8

SleIN/STBA 6T

O[eIN/STRA T
O[BIN/STeIA T
O[eWId /STBRA S
Slewd,/SYIuOW 8T

S[ew,J/s18aK G ¢

J[eurd,J/sIeak §

O[eIN/STBRAS T
S[BWId]/SYIUOW G T

x3s/a8vy

110da1 9se)

j10da1 ase)

T=N)
SOLIaS ase))

j10da1 ase)

110da1 ase)

j10da1 ase)

(€=N)
SOLIOS Ase)

(T=N)
SOLIaS ase))

110da1 9se)
j10da1 ase)

110da1 ase)

(€=N)
SOLIaS ase)

110da1 ase)

adfy
NIy

«(9100) 'Te 32 qrydiseq

5z(P10T) Te 30 Jno1odIyaoN

,(€107) "Te 30 unding

z(TT0T) °Te 32 [oIIYS
(T102) Te 32 n[8oLeqzQ

+2(L00T) e 32 NV ueyka)

¢(9002) 'Te 39 ofreIq

2(9002) 'Te 33 0®I]
2(9002) T& 30 ‘W 1njZog
02(9002) Te 30 n[oedery

61(L661) Te 19 uey£a)

1(S661) TeI9ZV TUSWON
,(8L6T) Te 30 Asysurwey o(

0UdIRJY

MITAJI 2INJRINI] B U0 paseq ewonueld oruadoAd uing-jsod jo sa11as ased pue syrodorase) T ATdV.L



20500904, 2022, 11, Downloaded from https:/onlinelibrary.wiley.com/doi/10.1002/ccr3.6538 by Readcube (Labtivalnc.), Wiley Online Library on [25/11/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

50f7

Clinical Case Reports oenmess LEY

EBRAHIMI ET AL.

IIN
13e13 UIYS pUE JUSWIPIIGIP
PUE UOISIOXd UTYS SSOUNOIY} [N

aseq 9y} Jo A1931nS01)09[d
£q PaMO[[OJ SUOTSI] A} JO UOISIOXD Y],

SunyeId urys pue uoIsIoXg

(198 1o10W11T,) 19300]q-B}aq Tedo1do,
'SSEUI 9} JO UONN[0saI 939[dwod
Ul PaJ[NSaI UOISIOXA [ed131ns YSnoy)
“aAT)OdpUT Sem AdeIay) 9JeIIU JOAJIS
(Jusunyean) [eQISY) SAIBAISSUOD)
*dn-s0[[0J 3S0] INq USAIZ
uonnjos 9jeuedueuriad wnissejod
eardoy yym Swi o7 Jojoueidoid eI

juaned 3s07
syjoam ¢ 103 Aderaty) [ojoueidoig

*SO9M T UTYIIM JUSUNUIO JTW)SAS
pue 1eordoy o1y Ade1oyy sanioddng
S09M 7 10J AJTep 901}
Swi g Jo asop ® je [ojoueidoid eI
juaned 3501
Syoom §
10J A[rep 901m) AJreordo) parjdde
9ToM (UIDIPAW [BqQIY JSAUTYD))
uonnjos oqdueny punodurod
pUE JUSWIUIO JIPISNJ WINIPOS

9ATJBAIISUOD)
9ATIBAIISUOD)
JAT)BAISSUOD)
SAT)BAISSUOD)

SAT)BAISSUOD)

JUSWIIBIT) SANIIPH

S9SBO GT UT SqUIT]
I9MO] PUE ‘SISBd

JyS1e ut squui zoddn

S9SBI XIS Ul Junj
‘sased om) ur djeos

puey

uLrealoq

ULle pue WIeaI0]

ysiyL

Ia8ur

yunip,

qUIT] I9MO] “USWOPqY
SqUII[ I9MO'T

qQUII] JOMOT

39_YD

1004
uauwIopqy

ury
pueH
$30071Nq ‘Yorg
SULY

puey ‘wLry
JoaU ‘90€

uoreds0]

9913ap-pI1y}

pue -puodas
pauIquIod
YI-L pUE -puoddg
14t [IN
8¢ PIYL
12 puodags
T I1SI1]
4! IIN
0T puo2ss
)8 pu023s
IIN puod3s
IIN Ppuod3s
IIN IIN
41 pu023s
0T puodss
€T puo2ss
IIN puodss
IIN puod3s
IIN PUu0d9s
IIN Ppuod9s
IIN puodss
(sAep) wang jo 9313
Kouajey

Quwrely
a1 ‘spmbiy Surjiog

1918/ Suriog

jL{e]
Ioyem 3urfiog

£0D snoaueINdsuLL],

umouxun

191 Surpiog

dnos Surrog
©9) urfrog

©9) Surfrog

uonelqeuLdprenray ],

€3} Surqiog

©a) Surriog

dnos Surrog
3ureoss
3ureos
Surreos
Surreos
3ureoss

juasSe Sursne)

S[BIA ST ‘S[euId]

91/sIeak S ¢ :a3e
ueIpawW pue

S189K9° /T :98e urow

Srewra I /s1eak 61

Srewrd,I/s1eak g

S[RIAl/SYIUOW LT
Srewo

/oreuoau ainjeuraid

J[eIN/STBA 6T

9[BWID,I/SYIUOUIS T

S[RIN/STBIAST
Sreura,g/sIeak £

S[eIN/STeA €

O[eWIS,]/STBIA ST

S[EIA/SYIUOUI 0T
STeIN/SYIUOW 6

oTewd I /SIeL
oreur,J/sIeak g
S[BWI]/SYIUOW 97
S[eIN/STeA €
STBIN/SYIUOW G T
J[BIA/STedL +

X9s/98y

(P =N)
SOLIaS ase)

j10da1 ase)

110da1 9se)

110daz1 ase)

110da1 ase)

110da1 ase)

110da1 ase)

(9=N)
SOLI3S Ase)

110da1 ase)

(s=N)
SOLI3S ase)
adKy
apPnIY

4:(€20T) 'Te 32 T3 ombieys
,(1207) 'Te 10 V 1z1eaeysay

0:(0202) Te 30 “Tlexr
«(0207) Te 30 X 103311y

+¢(0202)
‘T8 19 1 19108 URN-BSOY

(6107) Te 30 [ s1033e1S
2<(8107) T8 39 qRIOL, UsY

(L10T) 'Te 30  ejIfey]

1£(9707) Te 19 nx

0s(STOT) Te 32 OvyZ

AUBIIIY

(ponupuo)) T HTAV.L



EBRAHIMI ET AL.

6of 7 ..
linical R
_I_Wl LEY_C inical Case Reports ~

Consensus guidelines exist for initiating and mon-
itoring treatment with propranolol but are extremely
variable.” 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.'**® 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.”

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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