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Abstract
Introduction: Pyogenic granuloma is a commonly occurring inflammatory hyperplasia involving skin and mucous membranes. Various 
modalities of treatment have been used to treat pyogenic granuloma. However, there is an increased risk of intraoperative bleeding 
and recurrence of pyogenic granuloma following surgical treatment of pyogenic granuloma. Therefore, sclerotherapy has evolved 
as an effective alternative treatment modality in excellent safety and efficacy. Aims and Objectives: The aim of this study was to 
assess the safety and efficacy of 3% polidocanol in liquid form in pyogenic granuloma as a sclerosant. Settings and Design: This 
was a retrospective study of cases treated between March 2019 and February 2020 at two different private institutes. Materials and 
Methods: The study included 30 patients with 30 pyogenic granulomas treated with 3% polidocanol liquid. Individuals with comorbid 
conditions such as diabetes, hypertension, thyroid disorders, and those who were on medications were excluded from the study. Two 
units of 3% polidocanol solution were injected with an insulin syringe at the base of the lesion. Changes in lesions and adverse events 
were recorded and injections were repeated after a gap of 2 weeks if  needed. Result: In 28 patients, there was complete resolution of 
the lesion within 4 weeks and 2 patients received a second injection of polidocanol. All the patients tolerated the procedure and the 
lesions resolved without any significant sequelae. Discussion: The advantages of 3% polidocanol sclerotherapy are that it is a safe, easy, 
effective, and minimally invasive procedure with little discomfort to the patient and very minimal complications as compared with 
other modalities. Conclusion: Polidocanol 3% solution is an effective sclerosant for the treatment of pyogenic granuloma.

The aim of this study was to assess the safety and efficacy of 3% polidocanol in the liquid form in PG as a sclerosant.
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Background
Pyogenic granuloma (PG), also known as lobular capillary 
hemangioma, is an exaggerated, reactive proliferation of 
granulation, and vascular tissue.[1-3] It occurs at any age 
and is often stimulated by minor injury or infection. PG 
usually presents as a solitary, red, rapidly growing papule, 
or nodule, often with a subtle collarette of scale.[4,5] It often 
develops an eroded surface, with subsequent bleeding that 
can be profuse.

PG does not involute spontaneously and various modalities 
of treatments including conservative surgical resection[6] 
or laser surgical excision,[7] radiofrequency coagulation,[7] 
cryotherapy,[8] imiquimod cream,[9] alitretinoin gel,[10] 
topical timolol,[11] and chemical cauterization[12] have been 
used with variable results. However, there is an increased 

risk of intraoperative bleeding, postoperative infection, 
and recurrence of PG with these modalities.[13] In cases 
where PG is large or occurs in a surgically difficult area, 
choosing an appropriate treatment modality can be 
difficult. Therefore, sclerotherapy is considered as an 
alternative and effective treatment modality, as it is a 
simple and noninvasive procedure with a better safety 
profile, repeatability, and low cost of treatment even 
when multiple sessions are needed with a low recurrence 
rate.[14,15] Polidocanol is a well-established sclerosing agent 
already used for chronic venous disease[16,17] and bleeding 
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esophageal varices.[18] Rao et al.[19] found less side effects 
(ulceration and swelling) with polidocanol than sodium 
tetradecyl sulfate (STS) in a prospective comparative trial 
for leg veins. Polidocanol 2% foam has been successfully 
used for the treatment of children with PG.[20]

Aims and objectives

Materials and Methods
The study included 30 patients (18 men and 12 women) 
with 30 PG who were treated between March 2019 and 
February 2020. Informed consent was obtained from 
all the participants. The age of patients ranged from 11 
to 35  years. The mean age was 26  years. Eight lesions 
were found on fingers, two on the palmer aspect of the 
hand, six on the face (eyelid, upper lip, and beard), two 
on the scalp, seven on the forearm, and five on the thigh. 
Individuals with comorbid conditions such as diabetes, 
hypertension, thyroid disorders, and those who were on 
medications such as digoxin, carbimazole, furosemide, 
and captopril were excluded from the study. Pregnant and 
lactating women were also excluded from the study.

Using an insulin syringe, two units (equivalent to 0.05 mL) 
of 3% polidocanol was injected slowly into the base of the 
lesion, irrespective of the lesion size, until blanching was 
observed. Local anesthesia was not used and no dressing 
was provided after injection. Patients were followed 
up weekly until the lesions became necrotic and fell off  
spontaneously. Changes in lesions and adverse events 
were recorded and injections were repeated after a gap of 
2 weeks if  needed. Nine patients needed the second dose 
of two units of 3% polidocanol after 2 weeks.

The efficacy of treatment was noted according to 
physical examination and follow-up evaluation as well as 
photographic comparison at 2, 4, and 12 weeks after the 
treatment.

results
In 28 patients, there was complete resolution of  the 
lesion within 4 weeks of  therapy with inconspicuous 
scars [Figure 1A and B]. Most of  the lesions healed 
without any pigmentary changes or scarring [Figure 2A 
and B] [Figure 3A and B]. In one of  the patients, there 
was healing with post-inflammatory hyperpigmentation 
[Figure 4A and B]. Of  these 28 patients, nine patients 
were given the second injection of  polidocanol 2 weeks 
after the first dose; the total volume of  drug injected 
was 0.1 mL in two sessions. However in the remaining 
19 patients, the single dose of  polidocanol (total dose of 
0.05 mL) was sufficient for the complete resolution of 
the lesion. The procedure was well tolerated and there 
was no recurrence. No adverse effects were found in 
the form of  allergic reactions and cutaneous necrosis. 
Mild injection pain was experienced by the patient at 

the time of  the procedure. In two patients, a residual 
lesion of  around 6 mm persisted, which was dealt with 
coagulation with radiofrequency under local anesthesia 

Figure 1: (A) Before treatment. (B) After 1 session

Figure 2: (A) Before treatment. (B) After 1 session

Figure 3: (A) Before treatment. (B) After 2 sessions
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as patients were reluctant for further sclerotherapy 
treatment. Anaphylaxis, tissue necrosis, ulceration, and 
scarring were not seen in our study. Post-inflammatory 
hyperpigmentation was noted in one case having a lesion 
over the finger, which was resolved completely within 6 
weeks without any treatment.

discussion
Sclerotherapy is the targeted elimination of small vessels 
and vascular anomalies by the injection of a sclerosant.[21] 
These are tissue irritants causing vascular thrombosis and 
permanent damage to the endothelial vessels resulting in 
endofibrosis and vascular obliteration when injected into 
or adjacent to blood vessels.[22] The most commonly used 
sclerosants are polidocanol, STS, sodium morrhuate, 
sodium sylliate, pingyangmycin, OK-432, ethanolamine 
oleate, and ethanol.[23]

Polidocanol (hydroxy-polyethoxy-dodecane) is a synthetic 
long-chain fatty alcohol.[24] The drug, originally developed 
and marketed as a local anesthetic, was first used as a 
sclerosing agent in Germany in the 1960s. Polidocanol is 
painless on injection, does not produce necrosis if  injected 
intradermally, and has been reported to have a very low 
incidence of allergic reactions.[24] The drug has been 
extensively studied and has a high therapeutic index.[25-27] 
Occasionally, anaphylactic reactions have been reported 
with polidocanol use in treating esophageal varices[28] and 
leg veins,[29] wherein the dose required is much higher than 
that is required for treating PG (0.05 mL). In this study, 
the author did not come across any such incidence. In 
some patients, it may produce hyperpigmentation and 
it is also observed in our study that it resolves within 6 
weeks without any treatment. Hyperpigmentation is more 
common with other sclerosing agents than polidocanol 
and therefore aesthetically more acceptable especially 
treating facial lesions.[30] In a study by Rao et al.,[19] tissue 
necrosis and ulceration were found to be more common 
with STS than with polidocanol and in our study also 
we did not come across such complications. Anesthesia 
(surface or local) is required before injecting sclerosants 

such as STS or ethanolamine oleate, whereas polidocanol 
being itself  a local anesthetic[24] has added advantage as a 
sclerosant over others.

Various authors[23] have emphasized the effectiveness 
of sclerotherapy using 3% STS in the management of 
PG involving various anatomical locations including 
orogingival locations and of various sizes and surgically 
inaccessible locations. Polidocanol, which is used as a 
sclerosant in the PG, is a newer agent and has successfully 
been used by Carvalho et al.,[20] wherein a diluted solution 
of 2% polidocanol in 1:3 proportion with a physiological 
solution was used. The total mean dose of 1.21 mL 
required was much higher (10 times) than that is required 
in our study without any adverse effects. Also, in our study, 
using 3% of the drug, only two patients needed the second 
injection of sclerosant, whereas two or three injections 
were needed with 2% of diluted solution of polidocanol 
leading to decrease compliance of the patient.

The management of PG depends on the clinical scenario. 
Several studies showed that sclerotherapy should be 
considered as an effective treatment approach for PG 
irrespective of size and location.[14,15] Most of these studies 
suggested sclerotherapy using 2% polidocanol in dilution, 
whereas in this study the author used 3% undiluted 
polidocanol successfully without compromising the safety 
profile with faster recovery and better compliance.

The advantages of 3% polidocanol sclerotherapy are 
that it is a safe, easy, effective, and minimally invasive 
procedure with little discomfort to the patient and very 
minimal complications as compared with other modalities. 
There was negligible blood loss and no requirement for 
any postoperative dressing or specific care. In this study, 
no postoperative complications were observed, except for 
local discomfort that resolved within few minutes.

conclusion
Sclerotherapy is proven to be a valid treatment option with 
significant clinical benefits. Polidocanol is found to be 
superior in safety and efficacy in the management of PG 
occurring at various anatomical locations with practically 
no recurrence rate with quick response.
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Figure 4: (A) Before treatment. (B) After 2 sessions
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