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Introduction
Warts	 are	 benign	 proliferations	 of	
keratinocytes	 caused	 by	 Human	 papilloma	
virus	 (HPV).	 Plantar	 warts	 are	 commonly	
caused	 by	 HPV	 type	 1	 and	 less	 frequently	
by	 HPV	 types	 2,	 4,	 27,	 and	 57	 and	 are	
notorious	 for	 being	 recurrent.	 They	 present	
with	 a	 rough	 keratotic	 surface	 on	 the	 soles.	
Epidermal	abrasion	and	a	transiently	impaired	
immune	 system	are	 required	 to	 inoculate	 the	
virus	into	keratinocytes	in	this	condition.[1]

Several	 accepted	 treatment	 modalities	 for	
cutaneous	 warts	 include	 simple	 occlusion,	
curettage,	 cautery,	 diathermy,	 TCA,	
cryotherapy,	 radiofrequency	 ablation,	
electrofulgration,	 laser	 ablation,	 hypnosis,	
podophyllin,	 keratolytics,	 antiproliferative	
agents,	 and	 immunotherapy.[2]	 Even	 though	
all	 of	 these	 methods	 have	 been	 shown	
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Abstract
Background:	 Warts	 are	 benign	 proliferations	 of	 keratinocytes	 caused	 by	 Human	 Papilloma	
Virus	 (HPV).	 Plantar	 warts	 are	 caused	 by	 HPV	 types	 1,	 2,	 4,	 27	 and	 57.	 It	 is	 challenging	 to	
treat	 them	 due	 to	 frequent	 recurrences.	 Aim: To	 compare	 the	 efficacy	 and	 safety	 of	 topical	 5%	
5‑Fluorouracil	 (5‑FU)	 with	 needling	 versus	 30%	 Trichloroacetic	 acid	 (TCA)	 with	 needling	 in	 the	
treatment	of	plantar	warts.	Materials and Methods: Sixty	consecutive	patients	of	plantar	warts	were	
randomly	 allocated	 into	 two	 groups	 of	 30	 each	 and	 treated	with	 either	 30%	TCA	with	 needling	 or	
5%	 5‑FU	with	 needling	 once	 in	 four	 weeks,	 until	 complete	 clearance	 of	 warts	 or	 for	 a	 maximum	
of	 three	 sessions.	 Baseline	 clinical	 photographs	 were	 taken	 and	 subjective	 response	 at	 the	 end	 of	
treatment	 was	 recorded.	 Objective	 assessment	 at	 4,	 8,	 and	 12	weeks	 was	 carried	 out	 and	 outcome	
was	 evaluated	by	 reduction	 in	number	 and	 size	of	warts.	Adverse	 effects	of	 each	group	were	noted	
and	 compared.	 Follow‑up	 of	 patients	 was	 done	 at	 6	 months	 for	 clinical	 assessment	 of	 results	 and	
to	 study	 recurrence.	 Results: Out	 of	 30	 patients	 in	 30%	 TCA	 group,	 28	 patients	 (93.33%)	 had	
complete	 response	 and	 02	 patients	 (6.66%)	 had	 partial	 response	 at	 the	 end	 of	 12	 weeks.	 In	 5‑FU	
group,	 26	 patients	 (86.66%)	 showed	 complete	 response,	 02	 patients	 (6.66%)	 had	 partial	 response,	
and	 02	 patients	 (6.66%)	 had	 no	 response	 to	 treatment.	 The	mean	 reduction	 in	 size	 and	 number	 of	
warts	was	better	 in	 the	TCA	group	and	was	significant	at	4th	week	of	 follow	up	while	at	 the	end	of	
8th	week	and	12th	week,	the	response	was	identical.	There	was	no	recurrence	of	warts	in	the	complete	
responders	 at	 the	 end	 of	 6	 months.	 The	 main	 adverse	 effect	 seen	 in	 both	 groups	 was	 pain	 at	 the	
needling	site.	Conclusion: Needling	with	both	topical	5%	5‑FU	and	30%	TCA	are	highly	effective	in	
clearing	plantar	warts.	However,	30%	TCA	has	the	advantage	of	early	action	and	complete	clearance	
of	plantar	warts	with	fewer	adverse	effects.

Keywords: 5% 5‑Fluorouracil, 30% Trichloroacetic acid, needling, plantar warts

A Comparative Study of Topical 5% 5-Fluorouracil with Needling versus 
30% Trichloroacetic Acid with Needling in the Treatment of Plantar Warts

Original Article

Sushma Jankal 
Basavarajappa, 
Radhakrishnan 
Subramaniyan1, 
Rajeshwari Dabas2, 
Sandeep V. Lal3, 
Manasa S. Janney4

Department of Dermatology, 
Siddaganga Hospital Research 
Centre, Tumkur, Karnataka, 
1Professor Dermatology, 
Command Hospital (Central 
Command), Lucknow, Uttar 
Pradesh, 2Department of 
Dermatology, Command 
Hospital, Udhampur, J & K, 
3Department of Dermatology, 
Victoria (Women and Child) 
Hospital, Kollam, Kerala, 
4Department of Dermatology, 
Military Hospital, Dimapur, 
Nagaland, India

How to cite this article: Basavarajappa SJ, 
Subramaniyan R, Dabas R, Lal SV, Janney MS.  
A comparative study of topical 5% 5-fluorouracil with 
needling versus 30% trichloroacetic acid with needling 
in the treatment of plantar warts. Indian Dermatol 
Online J 2021;12:412-6.

Received: 21-Jul-2020. Revised: 01-Oct-2020.
Accepted: 14-Dec-2020. Published: 12-May-2021.

This is an open access journal, and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work 
non‑commercially, as long as appropriate credit is given and the 
new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

to	 give	 a	 significant	 clearance	 rate,	 they	
also	 have	 a	 disappointing	 and	 apparently	
inexplicable	recurrence	or	failure	rate.

Trichloroacetic	 acid	 is	 a	 caustic	 and	
hemostatic	agent	which	works	by	hydrolysis	
of	cellular	proteins	leading	to	cell	death	and	
tissue	destruction.[3]

5‑FU	 is	 an	 antimetabolite	 drug	 that	 inhibits	
nucleic	 acid	 synthesis,	 thereby	 arresting	 cell	
proliferation.	 It	 was	 first	 used	 by	 Goldman	
et al.	 in	 1962[4]	 and	 later	 studied	 in	 mosaic	
plantar	warts	by	Bunny	in	1973.[5]	“Needling”	
was	 first	 described	 by	 Falknor	 in	 1969	 as	 a	
form	 of	 physical	 trauma	 without	 the	 use	 of	
chemicals	 in	 verrucae	 causing	 destruction	
of	 HPV	 infected	 keratinocytes	 in	 addition	 to	
inducing	an	enhanced	immune	response.[6]
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In	 this	 study,	 we	 compared	 the	 efficacy	 of	 topical	 5%	
5‑fluorouracil	 with	 needling	 versus	 30%	 trichloroacetic	
acid	 with	 needling	 in	 the	 treatment	 of	 plantar	 warts	 and	
observed	the	additive	effects	of	combining	topical	treatment	
with	needling.

Materials and Methods
This	 was	 a	 prospective,	 single	 center,	 interventional,	
parallel	 group,	 randomized	 study	 conducted	 over	 a	 period	
of	 one	 and	 a	 half	 years	 in	 a	 tertiary	 care	 hospital.	 All	
treatment	 naïve	 patients	 of	 plantar	 warts	 aged	 more	 than	
18	years	who	attended	Dermatology	OPD	and	were	willing	
to	 comply	 with	 the	 protocol	 were	 included	 in	 the	 study.	
Before	 initiating	 the	 study,	 due	 approval	 was	 taken	 from	
the	 institutional	 ethical	 committee.	 Pregnant	 and	 lactating	
women,	 those	 with	 other	 types	 of	 warts	 and	 co‑morbid	
conditions	 like	 diabetes	 or	 immunosuppression	 were	
excluded	from	the	study.

All	 patients	 were	 enrolled	 after	 taking	 written	 informed	
consent.	 They	 underwent	 a	 detailed	 clinical	 history,	
general	 physical,	 systemic	 and	 dermatological	 examination	
including	recording	of	size	(measured	using	vernier	caliper)	
and	 number	 of	 lesions	 documented	 by	 a	 single	 examiner.	
Baseline	 clinical	 photographs	 were	 taken.	 The	 patients	
were	 randomly	 divided	 into	 two	 groups	 and	 treated	 either	
with	 30%	 TCA	 or	 5%	 5‑FU	 followed	 by	 needling	 using	
26‑gauge	 needle	 once	 every	 4	 weeks	 on	 OPD	 basis	 until	
complete	clearance	of	warts	or	a	maximum	period	of	 three	
sessions.

TCA	30%	solution	was	obtained	by	dissolving	30g	of	TCA	
crystals	 in	 distilled	 water	 making	 up	 to	 a	 volume	 of	 100	
ml.	 5%	 5‑FU	 solution	 was	 readily	 available	 in	 ampoules	
meant	 for	 injection.	 The	 treatment	 area	 was	 first	 cleansed	
with	 povidone‑iodine	 solution.	 Local	 anesthetic	 (Inj	 2%	
lignocaine)	 was	 infiltrated	 and	 any	 overlying	 callus	 was	
removed	using	surgical	blade	number	15.	This	was	followed	
by	 application	 of	 5%	 5–FU	 or	 30%	 TCA	 solution	 over	
the	 lesion.	A	 26‑gauge	 needle	 was	 then	 used	 to	 puncture	
through	 the	solution	 into	 the	 lesion	up	 to	 the	subcutaneous	
tissue.	 Each	 puncture	 produced	 pin‑point	 bleeding	 in	 the	
5‑FU	 group	 and	 was	 continued	 till	 the	 entire	 lesion	 was	
beefy	red	in	color	[Figure	1a].	But	in	the	TCA	group,	there	
was	no	bleeding	because	of	coagulation	of	proteins	by	TCA	
and	hence	needling	was	continued	until	 there	was	no	more	
resistance	 felt	 [Figure	 1b].	 The	 patients	 were	 observed	
for	 15	 minutes	 post	 procedure	 for	 any	 side	 effects.	 The	
total	 number	 of	 punctures	 varied	 according	 to	 the	 size	 of	
the	 lesion.	 Pressure	 was	 then	 applied	 to	 the	 wound	 with	
sterile	 gauze	 and	 then	 dressed	 with	 a	 non‑adherent	 sterile	
dressing.	 All	 the	 warts	 in	 a	 patient	 were	 treated	 in	 the	
same	 sitting.	 This	 procedure	 was	 repeated	 every	 4	 weeks	
for	3	sessions	or	 till	 the	clearance	of	warts,	whichever	was	
earlier.	Patients	were	advised	to	avoid	NSAIDs	for	a	period	
of	one	week	post	needling.

The	 patients	 were	 followed	 up	 at	 4	 weeks,	 8	 weeks,	 and	
12	 weeks	 to	 assess	 the	 response	 to	 treatment.	 The	 size	
and	 number	 of	 lesions	 were	 measured	 at	 each	 visit	 and	
photographs	were	taken.

After	 completion	 of	 the	 protocol,	 patient’s	 subjective	
response	 was	 assessed	 using	 patient	 satisfaction	 score	
which	was	graded	as	excellent,	good,	satisfactory	and	poor.

Objective	 assessment	 was	 determined	 by	 the	 mean	
percentage	 reduction	 of	 number	 and	 size	 of	 warts	 in	 both	
groups	at	the	end	of	4,	8,	and	12	weeks	from	the	initial	visit.

Those	patients	with	total	clearance	of	warts	in	terms	of	size	
and	number	after	treatment	were	considered	to	be	complete	
responders	 whereas,	 those	 patients	 with	 only	 reduction	 in	
size	 and/or	 number	 of	 warts	 were	 considered	 as	 partial	
responders.	 Non	 responders	 had	 neither	 reduction	 in	 size	
nor	number	of	warts.

Adverse	 effects	 in	 the	 form	 of	 pain,	 burning	 sensation	 or	
bleeding	were	noted.	Follow‑up	was	done	at	 six	months	 to	
detect	 any	 recurrence	 in	 complete	 responders.	 The	 mean	
percentage	 reduction	 of	 size	 and	 number	 of	 lesions	 were	
compared	 between	 the	 two	 groups	 at	 every	 visit	 and	were	
statistically	 analyzed	 using	 Mann	 Whitney	 U	 test.	 The	
subjective	 response	 of	 the	 two	 groups	 was	 statistically	
analyzed	using	Chi	square	test.

Results
A	 total	 of	 132	 patients	 were	 assessed	 for	 the	 study	 over	
a	 period	 of	 18	 months,	 out	 of	 which	 58	 patients	 were	
excluded	 based	 on	 exclusion	 criteria	 and	 14	 were	 lost	 to	
follow‑up	[Figure	2]	due	to	official	transfers.	Sixty	patients	
completed	 the	 study,	 of	 which	 30	 were	 treated	 with	 5%	
5‑FU	 and	 rest	 with	 30%	 TCA.	 The	 mean	 age	 of	 subjects	
in	 5‑FU	 and	 30%	 TCA	 groups	 were	 23.43	 ±	 8.08	 years	
and	 22.3	 ±	 4.09	 years,	 respectively.	 The	 5‑FU	 group	 had	
30	 males	 and	 no	 females,	 whereas	 30%	 TCA	 group	 had	
27	males	and	3	females.

Figure 1: (a) Pinpoint bleeding after needling with 5% 5-FU (b) Frosting after 
needling with 30% TCA due to coagulation of proteins

ba



Basavarajappa, et al.: Topical 5% 5‑FU with needling versus 30% TCA with needling in plantar warts 

414 Indian Dermatology Online Journal | Volume 12 | Issue 3 | May-June 2021

The	 number	 of	 warts	 in	 both	 the	 groups	 was	 comparable	
as	shown	in	Table	1.	Mean	size	of	plantar	warts	in	subjects	
in	 5‑FU	 and	 30%	 TCA	 groups	 were	 5	 ±	 1.08	 mm	 and	
4.90	 ±	 0.99	 mm	 respectively.	 Mann	 Whitney	 U	 test	 was	
applied	 and P value	 of	 0.7565	 was	 obtained.	 Therefore,	
there	was	no	statistically	significant	difference	between	 the	
groups	with	respect	to	the	size	of	warts.

The	 mean	 percentage	 reduction	 in	 number	 and	 size	 of	
plantar	warts	 at	 4th	week,	8th	week,	 and	12th	week	 in	5‑FU	
group	 and	 30%	 TCA	 group	 are	 as	 shown	 in	 Table	 2.	
Mann‑Whitney	 U	 test	 was	 applied	 and P value	 was	
obtained.	 At	 4th	 week	 the	 difference	 between	 the	 two	
groups	was	statistically	significant	with	respect	to	response	
to	 treatment	 (P	 value	 <0.05).	 Hence,	 the	 results	 show	
that	 30%	 TCA	 has	 better	 effect	 (in	 terms	 of	 reduction	 in	
number	 and	 size	 of	 plantar	 warts)	 as	 compared	 to	 5‑FU	
at	 the	 end	 of	 4	weeks,	 however,	 there	was	 no	 statistically	
significant	 difference	 between	 the	 groups	 at	 the	 end	 of	
12	weeks.

Out	of	30	patients	in	30%	TCA	group,	28	patients	(93.33%)	
had	 complete	 response	 and	 02	 patients	 (6.66%)	 had	
partial	 response	 at	 the	 end	 of	 12	 weeks	 [Figure	 3a‑c].	
In	 5‑FU	 group,	 26	 patients	 (86.66%)	 showed	 complete	
response,	 02	 patients	 (6.66%)	 had	 partial	 response	
and	 02	 patients	 (6.66%)	 had	 no	 response	 to	 treatment	
[Figure	4a	and	b].

Patient	 satisfaction	 score	 was	 noted	 in	 both	 groups	 as	
depicted	 in	 Table	 3.	 Chi	 square	 test	 was	 applied	 and 

P value	 was	 found	 to	 be	 0.008,	 which	 shows	 statistically	
significant	difference	between	the	groups.

Pain	 at	 the	 treatment	 site	 was	 the	 main	 adverse	 effect	
observed	 in	 both	 the	 groups	 as	 depicted	 in	 Table	 4.	
Chi	 square	 test	 was	 applied	 and P value	 of	 0.134	 was	
obtained.	 Therefore,	 there	 was	 no	 statistically	 significant	
difference	 between	 the	 groups	 with	 respect	 to	 adverse	
effects	of	treatment.

In	the	present	study,	follow	up	at	six	months	did	not	reveal	
any	 recurrence	 of	 warts	 after	 treatment	 with	 both	 topical	
5%	5‑FU	and	30%	TCA	followed	by	needling.

Discussion
Plantar	 warts	 are	 quite	 common	 and	 at	 times	 can	 be	
incapacitating	 due	 to	 pain	 while	 walking.	 Treatment	
of	 common	 warts	 is	 often	 frustrating	 for	 both	 the	
dermatologists	and	patients	because	optimal	 treatment	with	
high	 efficacy	 and	 low	 recurrence	 has	 not	 been	 established	
till	date.

A	 multitude	 of	 therapeutic	 options	 are	 available	 for	 the	
treatment	 of	warts[7]	 and	 the	 clearance	 rate	 varies	 between	
60%	 to	 70%	with	 commonly	 used	modalities.[8]	According	
to	 British	 Association	 of	 Dermatologists’	 guidelines	 for	
the	 management	 of	 cutaneous	 warts	 2014,	 salicylic	 acid	
has	 the	 highest	 strength	 of	 recommendation	A	whereas	 for	
cryotherapy,	 it	 is	 B	 and	 for	 laser,	 contact	 immunotherapy	
and	 5‑FU	 strength	 of	 recommendation	 is	 C	 and	 for	 TCA	
and	 phenol	 it	 is	 D.[2]	 Despite	 the	 availability	 of	 a	 wide	
range	of	therapeutic	options,	none	is	absolutely	efficacious.	
Persistence	 and	 recurrence	 have	 been	 the	 major	 problems	
with	 all	 of	 these	 modalities.	 There	 are	 few	 studies	 which	
have	 investigated	 the	 efficacy	 of	 topical	 5‑fluorouracil	 and	
other	 topical	 destructive	 or	 caustic	 agents	which	 are	 safer,	
inexpensive,	 and	 easy	 to	 use	 in	 the	 treatment	 of	 plantar	
warts.

TCA	 is	 a	 caustic,	 hemostatic	 agent	 which	 causes	 cell	
necrosis.	To	study	the	exact	mechanism	of	action	Zhu	et al.	
applied	 40%	 TCA in vitro to	 excised	 genital	 warts	 and	

Table 1: Initial number of plantar warts
No. of warts 5% 5 ‑ FU 30% TCA P
1‑3 16 19 0.642
3‑6 10 8
6‑9 2 0
Multiple 2 3
Total 30 30

Figure 2: Flow chart of the study

cba
Figure 3: Needling with 30% TCA (a) Multiple endophytic papules with loss 
of dermatoglyphics before the procedure (b) Frosting seen immediately 
after needling (c) Resolution of warts after 4 weeks
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later	amplified	 the	DNA	using	a	polymerase	chain	 reaction	
and	 found	 out	 that	 HPV	 DNA	 was	 detected	 in	 100%	 of	
untreated	 specimens,	 while	 it	 was	 amplified	 only	 in	 7%	
of	 samples	 treated	 with	 TCA.[9]	 Although	 TCA	 has	 been	
used	 traditionally	 for	 many	 years,	 studies	 on	 its	 efficacy	
in	plantar	warts	 are	 limited.	Pezeshkpoor	et al.	 studied	 the	
efficacy	of	80%	and	35%	TCA	solutions	 in	common	warts	
for	 a	 maximum	 of	 6	 sessions	 and	 found	 that	 80%	 TCA	
solution	was	more	 efficacious,	 but	 advised	 the	 clinician	 to	
be	 very	 careful	 in	 its	 application.[10]	 Cengiz	 et al.	 studied	
safety	and	efficacy	of	40%	TCA	in	plantar	warts	and	found	
out	 that	 it	 is	 more	 effective	 for	 clearance	 of	 plantar	 warts	
with	 significantly	 improved	 long‑term	 safety	 profile.[11]	
Dailey	et al.	studied	the	histopathological	changes	in	eyelid	
skin	 following	 the	application	of	varying	concentrations	of	
TCA	and	found	that	30%	TCA	produced	least	scarring	and	
complications.[12]	Moreover,	by	combining	two	modalities	a	
better	 response	 was	 obtained	 using	 a	 lower	 concentration	
of	 TCA,	 thereby	 avoiding	 the	 complications	 with	 higher	
concentration	as	observed	in	earlier	studies.[10]

5‑FU	is	a	fluorinated	pyrimidine	analogue	which	blocks	DNA	
synthesis	 by	 inhibiting	 thymidylate	 synthetase	 and	 damages	
the	 dividing	 basal	 layer	 cells	 of	 the	 epidermis	 hindering	
proliferation	 of	 viral	 warts.	 This	 antimetabolite	 drug	 is	
most	 commonly	 used	 to	 treat	 a	 variety	 of	 skin	 neoplasms	
and	 precancerous	 lesions,	 such	 as	 actinic	 keratosis,	
keratoacanthomas,	 actinic	 cheilitis,	 Bowen’s	 disease,	
superficial	 basal	 cell	 carcinomas	 and	 porokeratosis.[13]	 Salk	
et al.	 studied	 efficacy	 of	 topical	 5%	 5‑FU	 in	 plantar	 warts	
under	 occlusion	 and	 observed	 that	 19	 of	 20	 patients	 (95%)	

had	 complete	 eradication	 of	 all	 plantar	 warts	 within	
12	weeks	of	 treatment.[14]	Dogra	et al.	 compared	 topical	5%	
5‑FU	with	electrosurgery	in	the	treatment	of	warts	and	found	
that	100%	of	plantar	warts	showed	good	response	with	5‑FU	
while	it	was	80%	with	electrocautery.[15]

Frazer	 opined	 that	 the	 localized	 immune	 response	 incited	 by	
verrucae	 is	 insufficient	 to	 trigger	a	 systemic	 immune	 response	
as	 it	 is	 limited	 to	 the	 upper	 layers	 of	 the	 epidermis	 and	
hence	 an	 enhancement	 of	 immune	 response	 in	 the	 form	 of	
presentation	 of	 viral	 antigens	 using	 minor	 trauma	 is	 required	
for	 better	 clearance	 of	 warts.[16]	 In	 1969,	 Falknor	 described	
“Needling”	 as	 a	 form	 of	 physical	 trauma	 without	 the	 use	 of	
chemicals	 in	 verrucae	 which	 results	 in	 destruction	 of	 HPV	
infected	 keratinocytes	 besides	 inducing	 an	 improved	 systemic	
immune	response	by	presenting	the	viral	antigen	to	the	host.	He	
anesthetized	the	area	and	inserted	a	needle	“in	dart	fashion,	so	
as	to	penetrate	the	full	depth	of	the	verruca	and	exiting	through	
the	base	of	the	capsule	into	the	fat”.	Out	of	the	126	patients	he	
treated,	recurrence	was	noticed	in	only	two	of	them.[6]

This	 is	 the	 first	 study	 of	 its	 kind	 as	 per	 our	 knowledge,	
where	we	have	combined	topical	medications	with	needling	
to	explore	their	additive	effects.

Table 2: Mean percentage reduction in number and size of plantar warts
Time since 
treatment

Mean percentage reduction in number of plantar warts 
Mean (SD)

Mean percentage reduction in size of plantar warts 
Mean (SD)

5% 5 ‑ FU with needling 30% TCA with needling P 5% 5 ‑ FU with needling 30% TCA with needling P
At	4th	week 53.17	(3.71) 78.00	(3.75) 0.01016 63.17	(2.97) 81.67	(3.36) 0.0096
At	8th	week 83.17	(2.91) 86.00	(3.25) 0.50286 85.50	(2.54) 87.33	(3.02) 0.4902
At	12th	week 95.33	(1.77) 88.67	(2.99) 0.63836 95.67	(1.65) 89.33	(2.87) 0.6455

Table 4: Adverse effects of treatment
Side effects 5% 5 ‑ FU 

with needling
30% TCA 

with needling
P

Pain 17 18 0.134
Burning	sensation 4 2
Bleeding 8 0

Table 3: Subjective response
Subjective 
response

5% 5 ‑ FU 
with needling

30% TCA 
with needling

P

Excellent 7 17 0.008
Good 14 7
Satisfactory 8 2
Poor 1 4
Total 30 30

Figure 4: Needling with 5% 5-FU (a) Multiple verrucous papules with 
thrombosed capillaries before the procedure (b) Resolution of warts after 
12 weeks

ba



Basavarajappa, et al.: Topical 5% 5‑FU with needling versus 30% TCA with needling in plantar warts 

416 Indian Dermatology Online Journal | Volume 12 | Issue 3 | May-June 2021

In	 the	 present	 study,	 the	 response	 of	 TCA	 group	 at	 four	
weeks	 was	 better	 than	 that	 of	 the	 5‑FU	 group	 but	 at	 the	
end	of	12	weeks	of	follow	up	both	the	treatment	modalities	
showed	 almost	 similar	 results.	 At	 12	 weeks,	 in	 TCA	
group	 28	 patients	 had	 complete	 response	 and	 02	 patients	
had	 partial	 response.	 In	 5‑FU	 group,	 26	 patients	 showed	
complete	 response	 while	 02	 patients	 had	 partial	 response	
and	 only	 02	 patients	 had	 no	 response.	 The	 response	 to	
treatment	 in	 this	 study	 was	 better	 than	 the	 earlier	 studies	
quoted	 above	 which	 had	 used	 TCA	 or	 5‑FU	 without	
needling.	The	main	 side	 effect	 noted	was	 pain	 in	 both	 the	
groups	 even	 after	 local	 anesthesia	which	 lasted	 for	 two	 to	
three	days	but	did	not	interfere	with	their	daily	activities.

The	absence	or	 reduction	of	 specific	cellular	 response	may	
explain	the	individual	variation	in	response	to	treatment	and	
it	 can	 be	 difficult	 even	 in	 immunocompetent	 individuals.	
Destruction	 of	 affected	 tissues	 either	 by	 a	 cytotoxic	 or	
physically	 ablative	 mode	 of	 action	 is	 the	 mechanism	 of	
most	treatments	which	may	not	always	produce	the	relevant	
cytokines	to	destroy	latent	virus	in	adjacent	cells.[6]

The	 ideal	 treatment	 modality	 for	 warts	 should	 be	 able	
to	 cause	 destruction	 of	 the	 present	 growth	 and	 provide	
long‑lasting	 immunity	 against	 human	 papilloma	 virus,	 so	
that	 there	 is	 no	 recurrence.	 This	 can	 optimally	 be	 achieved	
by	the	stimulation	of	the	immune	system	against	the	virus.[17]	
In	 our	 study	 this	 was	 achieved	 by	 needling,	 which	 even	 if	
done	for	a	solitary	lesion	produced	a	cascade	effect	whereby	
the	remaining	untreated	and	deeper	lesions	also	resolved.

Limitations
Even	 though	 vernier	 caliper	was	 used	 to	measure	 the	 size	
of	 warts	 the	 depth	 of	 the	 warts	 could	 not	 be	 assessed,	
which	was	a	major	constraint.

Conclusion
30%	 TCA	 and	 5%	 5‑FU	 are	 easily	 available	 and	 less	
expensive	 topical	 formulations,	 and	 when	 combined	 with	
needling	 offers	 around	 90%	 clearance	 of	 plantar	 warts.	
Both	 topical	 30%	TCA	 and	 5%	 5‑FU	with	 needling	 can	 be	
considered	as	effective,	safe	and	first	line	therapies	for	plantar	
warts	 in	 immunocompetent	 individuals,	 wherein	 clearance	
is	 faster	 with	 30%	 TCA	 needling	 compared	 to	 5%	 5‑FU	
needling.

Financial support and  sponsorship
Nil.

Conflicts of  interest
There	are	no	conflicts	of	interest.

References
1.	 Vlahovic	TC,	Khan	MT.	The	human	papillomavirus	 and	 its	 role	

in	plantar	warts.	Clin	Podiatr	Med	Surg	2016;33:337‑53.
2.	 Sterling	 JC,	 Gibbs	 S,	 Haque	 Hussain	 SS,	 Mohd	 Mustapa	 MF,	

Handfield‑Jones	 SE.	 British	 Association	 of	 Dermatologists’	
guidelines	 for	 the	 management	 of	 cutaneous	 warts	 2014.	 Br	 J	
Dermatol	2014;171:696‑712.

3.	 Boothby	 RA,	 Carlson	 JA,	 Rubin	 M,	 Morgan	 M,	 Mikuta	 JJ.	
Single	 application	 treatment	 of	 human	 papillomavirus	 infection	
of	 the	cervix	and	vagina	with	 trichloroacetic	acid:	A	randomized	
trial.	Obstet	Gynecol	1990;76:278‑80.

4.	 Goldman	 L.	 Onychodystrophy	 after	 topical	 5‑fluorouracil.	Arch	
Dermatol	1963;88:529‑30.

5.	 Bunney	MH.	The	 treatment	 of	 plantar	warts	with	 5‑fluorouracil.	
Br	J	Dermatol	1973;89:96‑7.

6.	 Falknor	 GW.	 Needling‑‑a	 new	 technique	 in	 verruca	 therapy.	
J	Am	Podiatr	Med	Assoc	1969;59:51‑2.

7.	 Lipke	 MM.	An	Armamentarium	 of	Wart	 Treatments.	 Clin	 Med	
Res	2006;4:273‑93.

8.	 Sterling	 JC.	 Human	 papillomavirus	 infections.	 In:	 Kang	 S,	
Amagai	 M,	 Bruckner	 AL,	 Enk	 AH,	 Margolis	 DJ,	 McMichael	
AJ,	 et al.	 editors.	 Fitzpatrick's	Dermatology.	 9th	 ed.	New	York:	
McGraw‑Hill	Education;	2019.	pp.	3095‑106.

9.	 Zhu	W‑Y,	 Blauvelt	A,	 Goldstein	 BA,	 Leonardi	 C,	 Penneys	 NS.	
Detection	 with	 the	 polymerase	 chain	 reaction	 of	 human	
papillomavirus	 DNA	 in	 condylomata	 acuminata	 treated in vitro 
with	 liquid	nitrogen,	 trichloroacetic	acid,	and	podophyllin.	 J	Am	
Acad	Dermatol	1992;26:710‑4.

10.	 Pezeshkpoor	 F,	 Banihashemi	 M,	 Yazdanpanah	 MJ,	
Yousefzadeh	H,	 Sharghi	M,	Hoseinzadeh	H.	 Comparative	 study	
of	 topical	 80%	 trichloroacetic	 acid	 with	 35%	 trichloroacetic	
acid	 in	 the	 treatment	 of	 the	 common	 wart.	 J	 Drugs	 Dermatol	
2012;11:e66‑9.

11.	 Cengiz	FP,	Emiroglu	N,	Su	O,	Onsun	N.	Effectiveness	and	safety	
profile	 of	 40%	 trichloroacetic	 acid	 and	 cryotherapy	 for	 plantar	
warts.	J	Dermatol	2016;43:1059‑61.

12.	 Dailey	 RA,	Gray	 JF,	 Rubin	MG,	Hildebrand	 PL,	 Swanson	NA,	
Wobig	 JL,	 et al.	 Histopathologic	 changes	 of	 the	 eyelid	 skin	
following	 trichloroacetic	 acid	 chemical	 peel.	 Ophthal	 Plast	
Reconstr	Surg	1998;14:9‑12.

13.	 Moore	 AY.	 Clinical	 applications	 for	 topical	 5‑fluorouracil	 in	
the	 treatment	 of	 dermatological	 disorders.	 J	 Dermatol	 Treat	
2009;20:328‑35.

14.	 Salk	RS,	Grogan	KA,	Chang	TJ.	Topical	5%	5‑fluorouracil	cream	
in	the	treatment	of	plantar	warts:	A	prospective,	randomized,	and	
controlled	clinical	study.	J	Drugs	Dermatol	2006;5:418‑24.

15.	 Dogra	A,	 Gupta	 SK,	 Bansal	A.	 Comparative	 efficacy	 of	 topical	
5%	 5‑fluorouracil	 with	 electrosurgery	 in	 treatment	 of	 warts.	
Indian	J	Dermatol	2006;51:108‑10.

16.	 Frazer	 IH.	 Interaction	 of	 human	 papillomaviruses	 with	 the	
host	 immune	 system:	 A	 well	 evolved	 relationship.	 Virology	
2009;384:410‑4.

17.	 Amador‑Molina	 A,	 Hernández‑Valencia	 J,	 Lamoyi	 E,	
Contreras‑Paredes	A,	Lizano	M.	Role	of	innate	immunity	against	
human	 papillomavirus	 (HPV)	 infections	 and	 effect	 of	 adjuvants	
in	promoting	specific	immune	response.	Viruses	2013;5:2624‑42.


