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INTRODUCTION

Pyogenic granuloma (PG), also known as lobular 
capillary hemangioma, is a benign vascular tumor 
that appears on the skin and mucous membranes. PG 
can occur spontaneously, in sites of injury, or within 
capillary malformations [1]. It is usually painless unless 
associated with a secondary infection. Its aesthetically 
displeasing appearance and its tendency to produce 
recurrent profuse bleeding upon minor traumas often 
bring these lesions into notice [2].

Generally, PG lesions do not show a tendency for 
spontaneous resolution while recurrence is commonly 
seen after incomplete removal [2]. Exceptions include 

drug-induced PG, scalded PG, and granuloma gravidarum, 
which have been reported to resolve spontaneously after 
the resolution of the inciting factor [3-5].

Treatment modalities are mainly interventional and 
include curettage and cautery, surgical excision, 
chemical cauterization, laser removal, and sclerotherapy. 
Usually, these modalities require anesthesia and are 
complicated by intraoperative bleeding, postoperative 
pain, and scarring, as well as by a high recurrence rate 
(7.7% to 43.5%) [2,6,7].

In avoidance of these issues, topical treatment with 
imiquimod [8] and different β-blockers have been 
tried with variable success in different reports. Oral 
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propranolol was reported to be effective in the 
treatment of recurrent PG, multifocal congenital PG, 
and scalded PG [4,9,10]. Topical propranolol was also 
used in 1% and 4% concentrations and was proved to 
be effective in most cases [11-13].

Malik and Murphy (2014) successfully treated 
a teenager a PG on the finger with 0.5% timolol 
ophthalmic gel [14]. Wine Lee et al. (2014) reached 
similar results with topical 0.5–2% timolol applied 2–3 
times daily for 12–24 weeks or until the resolution of 
lesions [9]. Khorsand et al. (2015) reported successful 
treatment of a 5-month-old child with a PG on the 
cheek with a 0.5% topical timolol gel for 24 weeks, 
without recurrence [15]. Gupta et al. (2016) reported 
a case series of ten patients with PG treated with 0.5% 
timolol maleate ophthalmic solution applied four 
times a day with variable responses but no reported 
side effects [16]. Yet, few clinical trials have evaluated 
the degree of effectiveness of topical β-blockers in the 
treatment of PG in different age groups and the factors 
that may affect the response of PG to topical β-blockers.

MATERIALS AND METHODS

This study is a single-arm, open-label, prospective, 
interventional, therapeutic trial, conducted at the 
Center of Dermatology and Venereology in Baghdad 
Medical City, Baghdad, Iraq, from December 2017 
through September 2019. Ethical approval was 
granted by the Scientific Council of Dermatology 
and Venereology of the Iraqi Board for Medical 
Specializations.

Thirty patients clinically diagnosed with a pyogenic 
granuloma of any size or duration, regardless of age 
and sex, participated in the study.

Exclusion Criteria

Excluded from the study were:
• patients who had been using medications known to 

induce pyogenic granuloma (e.g. oral contraceptives, 
retinoids, and indinavir) were excluded from the 
study to avoid misleading results;

• pregnant women;
• lesions preceded by scald injury;
• lesions with diagnostic uncertainty;
• patients with a contraindication to β-blocker 

medications (asthma, severe chronic obstructive 
pulmonary disease, bradycardia, heart block, cardiac 
failure, and hypersensitivity to β-blockers).

Information regarding the nature of the disease, 
treatment options, the nature of the study, and the 
medication used was conveyed to each patient and an 
informed consent was taken from each patient or, in 
the case of children, their relative.

The medical history taken included the duration of PG, 
precipitating factors, symptoms, previous therapeutic 
interventions, recurrence after a previous intervention, 
underlying medical illness, and current medications. 
The sites and sizes of lesions were recorded. The 
diameter of the largest lesion was measured with a tape 
measure on presentation and on each subsequent visit.

Patients were given timolol maleate ophthalmic 
solution in a 0.5% concentration (Apimol 0.5%, Amman 
Pharmaceutical Industries Co., Jordan) and were 
instructed to apply one to three drops—with a drop 
containing 0.25 mg of timolol maleate—spread it on 
the surface of the PG twice daily, cover the lesion with 
a bandage to facilitate absorption and avoid trauma as 
much as possible. Patients were instructed to return 
every two weeks for assessment.

The intended treatment duration was until the 
resolution of the PG. If no response was observed after 
four weeks of treatment or a worsening, such as an 
increase in size or bleeding, occurred despite treatment, 
topical timolol was discontinued and patients were 
referred for surgical intervention.

On follow-up visits, the patients were asked about 
bleeding, pain, and any other side effects observed. 
Measurements and color changes were noted as guides 
of early response, and photographs of lesions were taken 
at baseline and on each follow-up visit to facilitate 
comparison, maintaining the same distance, position, 
and lighting.

Clinical response to the topical timolol therapy was 
evaluated depending on the difference in size between 
the first and last visit and identified accordingly as 
complete response, partial response, or no response. 

• No response: no change in size or an increase in size 
despite continuous treatment.

• Partial response: a decrease in size in response to 
therapy, but no complete clearance.

• Complete response: complete resolution of lesions. 
Patients with complete resolution were followed up 
for a minimum of four weeks up to a maximum of 
twelve weeks.
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Data organization and statistics were performed using 
Microsoft Office 2013 Excel. A statistically significant 
result was at a p of less than 0.05.

RESULTS

Thirty patients participated in the study, 19 (63.3%) 
females and 11 (36.7%) males, giving a female-to-male 
ratio of 1.7:1. Their age ranged from 6 to 55 years with 
a mean and SD of 28.5 ± 16.2 years. Ten (33.3%) 
patients were children (<18 years old) and 20 (66.7%) 
were adults (≥18 years old).

Patient characteristics regarding precipitating factors, 
presenting symptoms, and previous interventions are 
elucidated in Table 1.

The duration of the disease ranged from one week to 
two years with a median duration of four weeks before 
presentation.

Nineteen lesions (63.3%) were located on the head and 
neck area, ten lesions (33.3%) on the extremities—mostly 
on one of the fingers—and one (3.3%) on the trunk.

The total duration of treatment with topical timolol 
ranged from three days to twelve weeks with a mean 
and SD of 4.5 ± 2.9 weeks.

Table 2 shows the sizes of lesions at presentation and 
following the 0.5% topical timolol therapy. There was a 

statistically significant decrease in size after treatment 
with timolol solution (p = 0.004).

Eighteen patients (60%) displayed a measurable 
clinical response within three days to four weeks of 
treatment with 0.5% timolol, among which eleven 
(36.7% of all patients) achieved complete resolution 
(Figs. 1 and 2) with an average duration of five weeks 
of treatment, ranging from three days to twelve 
weeks, and showed no recurrence after a minimum 
of four weeks of follow-up. The earliest response was 
observed in a nine-year-old boy with a PG on the face 
that disappeared completely three days after starting 
treatment (Fig. 1). The other seven patients (23.3% of 
all patients) achieved only partial resolution (Fig. 3). 
Surgical removal was offered to these patients.

Twelve patients (40%) showed no response to 
treatment, among which seven achieved no change 
in size after four weeks of continuous application 
of 0.5% topical timolol twice daily. The remaining 
five patients experienced an increase in lesion size 
despite the application of topical timolol twice daily. 
Electrocautery was performed for these patients.

No local or systemic side effects were recorded in this 
trial apart from mild itching reported by one patient.

There was no statistically significant correlation between 
a patient’s sex or age and the response to treatment, as 
shown in Tables 3 and 4, respectively. Similarly, there 
was no statistically significant correlation between the Table 1: Distribution of patients according to precipitating factors, 

associated symptoms, and a history of previous interventions.
Characteristic Number (%)
Precipitating factors

Trauma
HSV
Folliculitis
Chronic paronychia
Unknown cause

7 (23.3%)
2 (6.7%)
2 (6.7%)
1 (3.3%)
18 (60%)

Associated Symptoms
Bleeding
Pain
None

18 (60%)
2 (6.7%)

10 (33.3%)

Previous intervention
Yes
No

7 (23.3%)
23 (76.7%)

Table 2: The size of PG before and after treatment with topical 
timolol.
Size(mm) Minimum Maximum Mean SDa P valueb

Before treatment 
(n=30)

4 23 9 4.2 0.004*

After treatment 
(n=30)

0 20 5.5 5.9

a Standard deviation b Calculated by Paired t-test *Statistically signifi cant 

Table 3: The clinical response of PG to topical timolol according 
to sex.
Response Gender

Male n=11 Female n=19
Complete response
Number (%)

3 (27.3%) 8 (42.1%)

Partial response
Number (%)

3 (27.3%) 4 (21.1%)

No response
Number (%)

5 (45.4%) 7 (36.8%)

Mean response ± SD 44.5% ± 46.7% 53.7% ± 46.6%

*P value= 0.6 *Calculated by student’s t–test 

Table 4: The clinical response of PG to topical timolol according 
to the patient’s age.
Response Age (year)

<18  (n=10) ≥18 (n=20)
Complete response number (%) 4 (40%) 7 (35%)

Partial response number (%) 3 (30%) 4 (20%)

No response number (%) 3 (30%) 9 (45%)

Mean response±SD 59%±45.8% 46%±46.7%

*P-value= 0.5 *Calculated by student’s t-test 
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response to treatment with the duration of a lesion (Fig. 
4) or its size (Fig. 5) at presentation.

DISCUSSION

A significant number of case reports and case series 
have reported the use of the topical β-blockers 

propranolol and timolol for the treatment of PG, but 
few studies have evaluated the effectiveness of these 
topical preparations or compared the effectiveness of 
different preparations and their concentrations.

In this study, the response of PG to topical timolol, a 
nonselective β-blocker, was evaluated in different age 
groups.

A topical ophthalmic 0.5% timolol preparation was 
chosen due to its high potency, which is about eight to 
ten times greater than that of propranolol [17], as well 
as its low side-effect profile [18-20], easy availability, 
and insignificant cost.

Thirty patients participated in the study. Sixty percent 
of them responded to topical timolol. The first response 
was three days after starting treatment. A complete 
response was seen in 36.7% of patients, a partial response 
in 23.3%, and no response in 40%. The mean size of 
PG decreased significantly after the timolol treatment.

This variation in the response of PG to topical 
timolol may be explained by the weak expression of 

Figure 2: A fi fty-fi ve-year-old female with a PG on the palm (a) before 
treatment and (b) with complete resolution after three weeks of 
treatment with 0.5% topical timolol.

a b

Figure 3: A six-year-old with a PG on the neck (a) before treatment, 
(b) after two weeks of treatment, and (c) after ten weeks of treatment, 
with the lesion showing a partial response.

a b c

Figure 4: A scatter plot showing the relationship between the duration 
of PG and the response to treatment (r – correlation coeffi cient).

Figure 5: A scatter plot showing the relationship between the size of 
a PG lesion and the response to treatment (r – correlation coeffi cient).

Figure 1: A nine-year-old boy with a PG on the face (a) before treatment 
and (b) with complete resolution after three days of treatment with 
topical timolol.

a b
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β-adrenergic receptors on the surface of PG, as reported 
by Chisholm et al. (2012) in 50% of lesions, in contrast 
to the uniform strong expression of β-receptors on the 
surface of infantile hemangioma [21].

Chisholm, however, considered only two PG lesions, 
hence it seems that more research is necessary to 
confirm these results.

Since topical timolol is applied by the patient at 
home, varying degrees of compliance and adherence 
to treatment might be another factor explaining the 
variability in response.

The clinical responses in our study were comparable 
to those reported by Gupta et al. (2016), who found 
complete resolution in 40% of patients (compared 
to 36.67% in our study), partial resolution in 30% 
(compared to 23.33% in our study) and no response 
in 30% (compared to 40% in our study) after the 
application of ophthalmic 0.5% timolol maleate 
solution four times daily. In a study by Gupta et al. 
(2016), the time needed for a complete response was 
three to twenty-four days [16], whereas, in our study, 
it ranged between three days and twelve weeks. The 
difference in the time needed to achieve a complete 
response may be explained by the application topical 
timolol four times a day in the study by Gupta et al.

Gupta et al. could not draw a conclusion about the 
relationship between the response to treatment and 
the duration of a lesion due to a small sample size. 
Our study concluded that there was no statistically 
significant correlation between the duration of a lesion 
before treatment and its response to treatment.

A great number of researchers have reported higher 
success rates with topical propranolol than with 
topical timolol: Neri et al. (2018) used 1% propranolol 
ointment under occlusion to treat pediatric PG. 
Twenty-two patients received treatment, of which 
59% achieved complete resolution in a mean of 9.5 
weeks (compared to 36.6% of those with a mean of 
five weeks in our study), 18% had partial resolution 
after 1% propranolol ointment (compared to 23.3% in 
our study), and 23% showed no response to treatment 
(compared to 40% in our study) [11].

A higher concentration of propranolol was evaluated by 
Mashiah et al. (2019) in a retrospective study. Eighteen 
pediatric patients treated with a 4% propranolol gel 
twice daily without occlusion were enrolled. Eleven 

lesions (61.1%) resolved completely by the end of 
the treatment (compared to 36.6% of those treated 
with timolol in our study); two lesions (11.1%) almost 
resolved; and five (27.7%) underwent curettage [12].

The better response of PG to propranolol may be 
explained by the difference in age in the study 
population, as both of the propranolol studies were 
restricted to a pediatric-age group, whereas our study 
included different age groups. It must be noted that, 
in our study, the response rate in children was higher 
than in adults, but there was no statistically significant 
relationship between the age of the patient and the 
response to treatment.

The higher response rate in children may be due to 
the increased absorption through the thinner skin 
in children and, perhaps, also due to the higher 
commitment of parents to treat their children.

CONCLUSION

0.5% topical timolol is a safe alternative treatment for 
PG particularly if the surgical approach is difficult or 
contraindicated or not preferred by the patient, as in 
small children, elderly patients with comorbid illnesses, 
in cosmetically-sensitive areas such as the face, nails, 
and lips, and in PGs that recurred after a previous 
surgical intervention. However, it is not recommended 
to continue treatment with topical timolol if no 
response is achieved after four weeks.

Patients of all ages and sexes are candidates for this 
modality of treatment, regardless of the size or duration 
of their PG.

Further studies using a combination of oral and topical 
β-blockers, especially for large, unresponsive lesions 
are recommended in search of more complete and 
definitive results.
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