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Abstract:	Mohs	micrographic	surgery	is	a	technique	used	to	excise	skin	tumors	based	on	comprehensive	surgical	mapping,	in	
which the surgeon removes the tumor, followed by a complete histological evaluation of the tumor’s margins. The correlation 
of	the	presence	of	a	tumor	in	histological	examinations	and	its	precise	location	on	the	surgical	map	result	in	a	complete	re-
moval	of	the	tumor	with	maximum	normal	tissue	preservation.		The	present	article	seeks	to	provide	general	practitioners	and	
healthcare specialists with guidelines regarding recommendations for Mohs micrographic surgery to treat skin tumors, based 
on	the	most	reliable	evidence	available	in	medical	literature	on	the	subject.	This	bibliographic	review	of	scientific	articles	in	
this	line	of	research	was	conducted	based	on	data	collected	from	MEDLINE/PubMed.	The	search	strategy	used	in	this	study	
was	based	on	structured	questions	in	the	Patient,	Intervention,	Control,	and	Outcome	(PICO)	format.	MeSH	terms	were	used	
as	descriptors.	The	indications		of	this	technique	are	related	to	recurrence,	histology,	size,	definition	of	tumor	margins,	and	
location of tumors. These guidelines attempt to establish the indications of Mohs surgery for different types of skin tumors.
Keywords:	Carcinoma,	basal	cell;	Carcinoma,	squamous	cell;	Dermatofibrosarcoma;	Mohs	surgery

INTRODUCTION
Mohs Micrographic Surgery (MMS) is a technique used to 

excise	skin	lesions	characterized	by	surgical	mapping,	in	which	the	
surgeon removes the lesion, followed by a complete histological 
evaluation of the tumor margins. The correlation of a tumor’s de-
tection	in	histological	exams	and	its	precise	location	on	the	surgical	
map are essential for complete tumor removal and normal tissue 
preservation.

MMS begins with tumor removal, followed by the delinea-
tion of a margin, varying from 2 to 5 mm, according to the lesion’s 
histological type and location. 

Next,	a	thin	layer	from	the	tumor	bed	is	removed,	and	this	
excised	 tissue	 is	 then	 cut	 into	 small	 fragments,	 designing	 a	 map	
where these fragments are numbered, leading to a precise location 
of these in the tumor bed. The fragments are frozen and cut in a 
cryostat,	and	the	slides	are	stained	with	hematoxylin-eosin	(HE)	or	

toluidine blue. The surgeon trained in this technique, reads them 
under a microscope. Once tumor has been detected in a fragment, 
it	 is	then	precisely	identified	on	the	surgical	map,	and	removed	in	
both	a	well-guided	and	economical	manner,	with	the		preservation	
of healthy tissues. (D)	1-4	

Exeresis	 of	 the	 tumor	 ends	 when	 all	 of	 its	 margins	 are	
deemed to be negative. At this point, reconstruction begins, utiliz-
ing	 the	 same	 techniques	 used	 in	 conventional	 excisional	 surgery	
(CES) (Figure 1).

To remove the tumors that invade deep tissues, such as in the 
periorbitary regions or in the sinuses, the use of general anesthesia 
may	be	necessary.	In	these	situations,	the	treatment	must	be	executed	
by a multidisciplinary team, which can include head and neck sur-
geons, plastic surgeons, and otorhinolaryngologists, among others.

It	 is	 important	 to	 highlight	 that	 the	 examination	 of	 the	
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Figure 1: Patient with recurrent basal cell carcinoma in the eyelid region
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surgical margins done by the pathologists, is limited to only a few 
fragments that do not surpass 0.02% to 0.05% of the totality of the 
excised	tumor	margin.	(D) 4

The	 subclinical	 extension	 (SCE)	of	 the	 tumor	 is	 considered	
to	be	the	difference	between	the	size	of	the	final	defect	after	the	re-
moval	of	the	lesion	and	the	measured	dimension	before	excising	it.	
Some	authors	consider	it	significant	when	it’s	measure	is	double	the	
initial size of the tumor.(B) 5	Indications	for	this	technique	are	related	
to	recurrence,	histological	type,	size,	and	definition	of	tumor	margins.

METHODS
The authors formulated 10 questions on indications of 

Mohs micrographic surgery and the answers were elaborated based 
on	extensive	literature	review.	The	articles	were	chosen	according	to	
the questions asked and were ranked according to levels of evidence 
(chart	1).	The	literature	review	of	scientific	articles	of	this	guideline	
was	conducted	in	MEDLINE/PubMed	database.	The	search	strate-
gy	was	based	on	structured	questions	in	P.I.C.O.	form	(Patient,	In-
tervention, Control and Outcome).

Preoperative view Stage 3: fragments
11, 12 and 13 affected

Final defect

Stage 1: fragments 1, 2, 3 
affected

Stage 4: fragment 14 
affected

Reconstruction with 
Mustardé	flap

Stage 2: fragments 9 
and 10 affected

Stage 5: free margins

Map of role of five stages



Chart 1: Grade of recommendation and level 
of evidence

A- 	Experimental	 or	 observational	 studies	 of	 higher	 con-
sistency.

B- 	Experimental	or	observational	studies	of	lower	consis-
tency.

C- Case	reports/	uncontrolled	studies.
D- 	Opinion	without	critical	evaluation,	based	on	consen-

sus, physiological studies or animal models.
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Is MMS recommended for the recurrent or incomplete ex-

cised basal cell carcinoma (BCC)?

Among recurrent tumors, there are a high percentage of le-
sions with aggressive histopathologic patterns (65%). These lesions 
are	 characterized	 by	 a	 significant	 SCE,	which	 is	 higher	 than	 that	
found	in	non-aggressive	tumors.	(B) 5

In	a	study	of	subclinical	extension	of	Basal	BCC	located	in	the	
nose, it was found that recurrent lesions presented a 3.2 fold greater 
subclinical	extension	when	compared	to	primary	lesions.	(D) 6

A study that evaluates the recurrence rate of different thera-
peutic modalities over the short term (<5 years), for previously treat-
ed	BCC,	found	19.1%	for	Non-Mohs	modalities	(surgery,	radiothera-
py, curettage, and cryotherapy), compared to 5.2% for tumors treated 
with	MMS.	Over	the	long	term	(>5	years),	excluding	cryotherapy,	the	
recurrence rates were of 19.9%,  versus 5.6% for MM (D) 7

In	a	report	of	267	recurrent	BCC	cases,	where	MSS	was	re-
ported,	95.6%	of	the	patients	were	cured	within	a	5-year	follow-up	
period. (D)	8

Recommendation

For	recurrent	BCC,	the	presence	of	a	significant	SCE	makes	
it	difficult	to	define	the	limits	of	the	lesion,	resulting	in	an	incom-
plete removal of the tumors through conventional techniques, 
which	renders	a	high	index	of	recurrent	tumors.	Available	studies	
have shown better cure rates when MMS is applied.

In BCCs with aggressive biological behavior, is MMS a 

good option?

High-risk	BCCs	are	defined	as	tumors	that	present	a	greater	
risk of recurrence. These lesions histological pattern are scleroder-
miform,	 infiltrative,	micronodular,	 or	metatypical,	 also	 called	 ba-
sosquamous. This last type presents also a higher risk of metastasis.

In	 a	 study	 conducted	 with	 1,131	 patients	 submitted	 to	
MMS,	the	sclerodermiform	BCCs	presented	a	subclinical	extension	
of 2.3 fold greater than did the primary nodular BCCs (p< 0.001). 
(D)6 In	 another	 study,	 51	 of	 706	 primary	 BCCs	were	 found	 to	 be
sclerodermiform,	with	an	average	subclinical	extension	of	7.2	±	3.8
mm (p<0.005). Only 15.7% of the primary sclerodermiform BCCs
were fully removed after only one stage, as compared to 52% of the
primary	non-sclerodermiform	BCCs,	reassuring	the	greater	subclin-
ical	extension	of	these	tumors.	(C) 9

In	 a	 study	 of	 47	 recurrent	 tumors,	 the	 average	 SCE	 of	
non-aggressive	BCCs	was		6.57mm,	as	compared	to	8.57mm	for	ag-

gressive tumors (p< 0.007). This parameter was divided into three 
categories according to the following SCE: < 5mm, 5 to 10mm, and > 
10mm.	The	results	showed	that	in	the	<	5mm	SCE	57%	were	non-ag-
gressive	tumors	versus	14%	aggressive.	In	the	5	to	10mm	SCE	there	
was	21%	non-aggressive	tumors	versus	54%	aggressive	tumors	and	
in	the	>	10mm	category	22%	non-aggressive	versus	32%	aggressive	
tumors (p< 0.007). (C) 5

Another	 publication	 of	 recurrence	 among	 1000	 non-mela-
noma tumors submitted to MMS found 650 aggressive tumors, of 
which 56 were basosquamous BCCs. The recurrence rates were 0.5% 
(1/206)	 for	non-aggressive	BBCs,	2.1%	(14/650)	 for	aggressive	 tu-
mors,	with	8.9%	(5/56)	for	the	basosquamous,	demonstrating	their	
aggressive behavior. The patients were followed up over a mini-
mum period of two years. (B) 10

The comparison among 69 micronodular and 60 nodular 
BCCs submitted to MMS, showed that the SCE, (p<0.001), the depth, 
and the number of stages were greater in micronodular, when com-
pared to  nodular BCCs (p= 0.001 and p< 0.001. This also reassures 
the aggressive nature of these tumors. (B) 11

Recommendation

The	BCC	 subtypes	 sclerodermiform,	 infiltrative,	micronod-
ular, or basosquamous present histological characteristics of aggres-
siveness,	as	demonstrated	by	their	higher	subclinical	extensions,	and	
recurrence rates. Available evidence shows that through a study of 
the	total	extension	of	the	tumor	margins,	the	MMS	technique,	allows	
a	complete	excision	of	these	tumors,	leading	to	higher	cure	rates.

Is the size a determining factor in recommending mms?

In	a	study	conducted	with	1,131	tumors	submitted	to	MMS,	
it was found that lesions with initial dimensions above 10mm pre-
sented	a	significantly	higher	SCE,	indicating	that	for	their	complete	
removal there were a larger number of stages, as compared to small 
tumors, with a size of up to 5mm. (D) 6

In	 100	 patients	 treated	with	MMS,	 the	 author	 found	 that	
65% of the small tumors (<2cm), were removed within one stage, 
compared to only 30% among the larger lesions (>2cm) (p<0.05). 
This	finding	is	in	accordance	with	a	concept	reported	in	the	litera-
ture	that	large-sized	lesions	present	a	greater	SCE.	(D) 12

Recommendation

Although the size of the lesion should be analyzed together 
with the location and the histological pattern of the neoplasia to be 
treated, large tumors (>2cm), present a bigger  SCE, resulting in a 
higher chance of incomplete removal when submitted to  CES. The 
MMS should be considered a better therapeutic option.

Does BCCs , located on the h zone of the face (nose, eye-

brows, and ear regions), treated with MMS present a better cure 

rate when compared to CES?

BCCs located on the nose, eyebrows, and ears present greater 
tendency to invade deeper planes, which results in higher recurrence. 
Hence,	their	excision	can	cause	worse	esthetic	and	functional	sequel.

The CES used to treat BCC is based on the creation of a safe-
ty	margin.	However,	due	to	the	irregular	and	extensive	subclinical	



growth in these locations, the rates of recurrence due to  incomplete 
excision	is		high,	as	can	be	seen	in	the	studies	cited	below.

In	 one	 study	 on	 	 percentage	 of	 incomplete	 excisions	 at	 a	
Plastic surgery center there were  1.214 BCCs of which 1,129 (93%) 
were	primary	and	56	(4.6%)	were	recurrent	tumors.	Incomplete	ex-
cision was higher for the lesions located on the head (14.5%, with 
p<0.005),	as	compared	to	other	regions	(7.0	to	8.5%).	On	that	loca-
tion	 the	 incomplete	 excision	 rates	was	 as	 follows:	 	 on	 epicanthus	
(23.5%), ear region (19.7%), chin (20%), periorbital region (17.9%) 
and	preauricular	region	(17%).	This	difference	 in	 incomplete	exci-
sions found for the chin, periorbital, preauricular, and epicanthus 
regions,	though	not	significantly	important,	in	relation	to	other	ar-
eas of the face, is important if compared with the results found for 
BCCs located in these regions, treated with MMS, where the obtain-
ing of free margins was higher. (B) 13

One retrospective study, which included all of the BCCs 
treated with CES in one year during 2004, sought to verify the rate 
of	 incomplete	 excision.	 (B)14 To evaluate the margins, anatomo-
pathological	data	were	used	(“Bread-loaf”	method	for	each	2mm).	
The safety margin on each side followed the criteria established by 
each surgeon (average of 4mm for low risk and 5 mm for high risk 
tumors).	Among	362	BCCs	removed,	incomplete	excision	occurred	
in 10.3% of the cases. Through the multivariate logistic regression 
analysis,	the	location	on	the	wing	of	the	nose	-	p<0.02,	OR	(CI	95%)	
7.8	(1.5-42.0)	or	in	other	areas	of	the	nose	(p=0.02),	as	well	as	in	epi-
canthus	-	p<0.01,	OR	(CI	95%)	17.3	(2.0-252.6)	were	factors	that	were	
independently	responsible	for	incomplete	excision.	The	univariate	
analysis	revealed	that	the	incomplete	excision	was	clearly	associat-
ed with the lesion’s location on the face (p<0.002), which was con-
sidered	to	be	too	high	for	the	nose	(11/36)	-	p<0.0001,	OR	(CI	95%)	
5.0	(2.0	-11.9)	and	for	the	epicanthus	3/6-	p<0.02,	OR	(CI	95%)	9.3	
(1.2-71.3).	(D) 2

It	 is	 important	to	note	that,	during	the	anatomopathologi-
cal	study,	in	both	studies	mentioned	above,	the	“	Bread-loaf”	meth-
od was used to verify the margins, as a means through which to 
increase	 accuracy.	According	 to	 Kimyai-Asadi,	who	 analyzed	 the	
margin	using	 the	 “Bread-loaf”	method	with	 cuts	made	 at	 each	 1,	
2,	 4,	 and	 10mm,	 there	was	 	 58%,	 37%,	 19%	and	 7%	possibility	 of	
detecting a positive margin, respectively. (B). 15 Therefore, the re-
sults	 regarding	 the	 rate	of	 incomplete	 excision	 in	 the	 two	 studies	
can be underestimated, given that less than 37% of the margin was 
checked. However, even considering the true results found in these 
studies, when compared to the results shown for MMS (below), one 
can conclude that MMS presents an advantage as a method for mar-
gin control with  reduction of the recurrence rate in these suppos-
edly	high-risk	locations.	Another	benefit	provided	by	MMS	in	these	
locations		consists	of	preserving	healthy	tissue,	in		areas		of	difficult	
reconstruction.

One prospective study, conducted in two centers in En-
gland,	with	a	total	of	228	BCCs	(224	on	the	face),	the	inclusion	cri-
teria	were	exclusively	comprised	of	tumors	with	high-risk	factors,	
which include, among others, tumors located in areas of embryonic 
fusion, such as the nasolabial sulcus and the epicanthic fold in the 
ocular or preauricular regions. Of these, 131 tumors met the inclu-
sion	criteria	and	the	patients	underwent	a	5-year	follow-up	(19	pa-

tients died of other causes, while 9 patients were lost). The result 
showed that the tumors located in the central region of the face 
(high-risk	 areas)	needed	4	or	more	 stages	 for	 total	 excision.	Only	
five	cases	of	recurrence	(3.8%)	were	observed	during	the	5-year	fol-
low-up	period.	(B) 16

One retrospective study, in which the BCC cases treat-
ed	 with	 MMS	 were	 divided	 into	 two	 groups:	 77	 complex	 cases,	
which	required		≥	4	stages	of	Mohs	to	obtain	free	margins,	and	135	
non-complex	cases,	≤3	stages.	Tumors	in	the	nose,	especially	the	na-
sal	tip,	and	ear,	especially	the	helix	region,	were	significantly	more	
complex	(≥	4	stages).	The	average	area	of	the	post-operative	wound	
was	significantly	larger	for	the	complex	tumors	(10.6	+/-	1.3cm2), as 
compared	 to	 the	 less	 complex	 tumors	 (3.6	+/-	0.7cm2) (p<0.0001). 
(B)17 The	higher	prevalence	of	complex	tumors	in	the	nose	and	ear	
region	indicate	their	greater	subclinical	extension	in	these	locations.	
Considering	 that	each	stage	of	Mohs	surgery	removes	at	 least	2-3	
mm	of	margin,	it	was	necessary	to	remove	at	least	8-12mm	of	tumor	
margin	to	completely	excise	these	tumors.	(B) 17

In	 a	 study	 of	 819	periocular	BCC,	 treated	with	MMS,	 be-
tween 1993 and 1996, the primary measured outcome was the rate of 
recurrence	over	five	years.	Of	these	cases,	560	(68%)	were	primary,	
while 259 (32%) were recurrent. Of these patients, 346 (42%) under-
went	a	5-year	follow-up,	with	7	(2%)	patients	presenting	recurrent	
lesions	(CI	95%:	0.82%-4.1%),	given	that	all	of	these	post-MMS	re-
current cases were previously treated lesions. The rate of recurrence 
among	recurrent	BCCs	treated	with	MMS,	was	7.8%	(CI	95%	-	3.2%	
to	15.4%).	It	is	important	to	emphasize	that	53%	of	the	BCCs	were	
found	in	the	medial	corner,	while	8%	were	larger	tumors	(>	2cm),	
11%	presented	imprecise	margins,	32%	were	recurrent	tumors,	48%	
were	of	an	aggressive	histological	subtype	(infiltrative,	superficial,	
sclerodermiform, or basal squamous). The rate of recurrence was 
quite	low,	especially	as	it	was	referent	to	a	high-risk	BCC	(perioc-
ular). (B)	18

Recommendation:

The BCCs found in the center of the face and in the ear re-
gion	(high-risk	areas)	can	present	a	large	subclinical	growth.	

The CES to treat BCCs located in the periorbital, ear, or nose 
regions	present	a	high	rate	of	incomplete	excision.

The	defined	safety	margins	for	CES	are	insufficient	for	most	
complex	tumors.

The use of MMS to treat BCCs located in high risk regions 
presents more advantages than does the CES due to the lower rate 
of	 incomplete	excision,	owing	 to	 the	meticulous	evaluation	of	 the	
tumor margin, thus resulting into better cure rates. The possibility 
of removing only the tissue compromised by the tumor preserving 
healthy	skin,	enables	smaller	defects	and	provides	better	final	func-
tional and esthetic results.

Does the recurrent squamous cell carcinoma (SCC) that 

is treated with mms present a lower rate of recurrence in 5 years 

when compared to conventional surgery?

Recurrent SCC is considered to be high risk, which implies 
a	25-45%	chance	of	developing	metastasis	or	a	new	recurrence	after	
a second treatment. (B) 19,20
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One	study	of	85	cases	submitted	to	MMS,	with	an	average	
follow-up	period	of	3.8	years	(1-125	months),	resulted	in	a	6%	rate	
of recurrence for primary lesions and 11% for recurrent lesions. (B) 21

A study of 79 cases of periocular SCC treated by MMS and 
followed up for a period of more than 5 years showed a 4% rate of 
recurrence. (B) 22

During	a	5-year	follow-up	period,	the	rate	of	recurrence	of	
SCC, which recurs locally when patients undergo conventional sur-
gery, is of 23.3% (D), while patients undergoing MMS present a rate 
of	recurrence	of	5.9-10% (B) (D) 19,23

The higher cure rates for recurrent SCC when submitted to 
MMS	rather	than	conventional	surgery	can	be	explained	by	the	am-
plitude of the tumor margins analyzed during MMS itself, which 
is of 100%, while in the conventional surgery the analysis of tumor 
margins is only conducted per sample. Another factor to be consid-
ered is the high frequency of subclinical growth in recurrent tumors, 
which	 hinder	 the	 defining	 of	 adequate	 margins	 by	 conventional	
techniques. (B) 19

Recommendation

Mohs Micrographic Surgery for the treatment of recurrent 
SCC is recommended, as it presents lower rates of recurrence over 
a	5-year	follow-up	period,	when	compared	to	conventional	surgery.

Does the aggressive histological BCC treated with mms 

present lower rates of recurrence when compared with conven-

tional surgery?

The	Broder’s	classification	serves	to	categorize	SCC	accord-
ing to the degree of histological differentiation, varying from 1 to 
4. The less aggressive forms (degrees 1 and 2) contain the majority 
of the differentiated cells and have a biological behavior that is less 
aggressive, which translates into lower rates of recurrence (13.6%). 
In	the	more	aggressive	forms,	where	the	majority	of	cells	are	not	dif-
ferentiated (degrees 3 and 4), the tumors present a more aggressive 
biological behavior with higher rates of recurrence that can reach 
28.6%.	(B) (D) 21,23

The use of conventional surgery to treat histologically ag-
gressive SCCs (Broders 3 and 4) result in a rate of recurrence of 
53.6%	 over	 a	 5-year	 follow-up	 period.	 In	 these	 types	 of	 tumors,	
when removed by MMS, the rate of recurrence over the same period 
falls to 32.6%. (D) 23

Recommendation

In	 the	 treatment	of	aggressive	histological	SCC,	MMS	ap-
pears to be the best therapeutic option, when compared to conven-
tional surgery, as it presents a lower rate of recurrence and a higher 
cure	rate	over	a	5-year	follow-up	period.

Does the SCC with a diameter of above 2 cm, as compared 

to conventional surgery, present better cure rates when treated by 

mms?

The size of the tumor to be treated is an important prog-
nostic factor. The larger the lesion, the lower the cure rates. Tumors 
with a diameter of above 2.0cm  when compared to small tumors 
(< 2.0cm)  have double the chance of recurrence (15.2% vs 7.4%), 

three times more chance of generating metastasis (30.3% vs 9.1%), 
and even greater chances of presenting a perineural invasion. (B) 

(D) 19,22,23

For tumors of larger than 2.0cm, the cure rate, when apply-
ing	non-MMS	surgical	techniques	(curettage,	surgical	excision,	ra-
diotherapy,	and	cryotherapy),	is	of	58.3%,	as	compared	to	the	rate	of	
78.3%	when	MMS	is	used. (D) 23

Recommendation

MMS seems to be the better therapeutic option, when com-
pared to conventional surgery, to treat SCCs that are larger than 2.0 
cm in diameter, as they present better cure rates.

Does the SCC with perineural invasion treated with MMS 

present a rate of recurrence within a 5-year follow-up when com-

pared to conventional surgery?

The facial regions that are most affected by perineural inva-
sion are the front, malar bone, and ear regions. These tumors usual-
ly present larger clinical and subclinical dimensions. (C) 24

The	perineural	invasion,	which	occurs	in	approximately	2.5-
14% of the SCC cases (B)(C), presents one of the worst prognoses for 
the	host,	given	that	it	is	correlated	to	a	high	rate	of	recurrence	(28.6%	
vs	13.6%)	and	metastasis	(32.8%	vs	9.2%) (B), especially when it is 
located in the head and neck region. (B) 19,20,24,25

When conventional surgery is applied, these tumors pres-
ent a rate of recurrence of up to 47.2%. By contrast, the recurrence 
of	these	cases,	when	the	patient	undergoes	MMS,	varies	from	0-8%.	
(D)(B)(C) 23-25

One Australian study that evaluated the cases of periocular 
SCC found three cases with perineural invasion that were submitted 
to MMS, while none presented any sign of recurrence after 4, 5, and 
6	years	of	follow-up,	respectively. (B) 22

Recommendation

 The MMS seems to be the better therapeutic option to 
treat SCCs that present perineural invasion, when compared to 
conventional surgery, as they provide lower rates of recurrence.

Does the SCC in the risk regions (ear, lips, and middle 

of the face) present higher cure rates with mms as compared to 

conventional surgery?

In	a	 study	conducted	with	50	 cases	of	 lip	SCC	 treated	by	
MMS, of which 44 were primary, with 41 patients undergoing a 
5-year	 follow-up,	 no	metastasis	was	 observed.	 Forty	 six	 (92%)	 of	
the patients found themselves free of the tumor and four patients 
(8%)	presented	recurrence.	Within	the	four	cases	of	recurrence,	the	
reevaluation of the laminas revealed, in one case, that a mistake had 
been	made	when	measuring	the	margins.	In	the	other	three	cases,	
a moderate to severe epithelial dysplasia was detected, which was 
consistent with an actinic keloid, in the surgical margins and, there-
fore, could not be treated for recurrence, but it was be treated to 
combat the evolution of the SCC keloid (C). 26

Another	 study	 conducted	with	 118	 patients	with	 carcino-
mas in the lower lip treated with conventional surgery, where all 
were	 treated	with	at	 least	a	10mm	margin,	 together	with	exeresis	
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of the bulk of the lower lip. One hundred eight tumors were SCC, 
6	Verrucous	Carcinoma,	and	4	metatypical	BCCs.	Of	 these,	 18.7%	
were found in the T1 stage, 27.9% in T2, and the remainder, 53.4% in 
T3-T4.	The	average	follow-up	time	was	of	57.2	months	(between	3	
and	180	months),	and	91.5%	were	SCC.	Among	the	55	patients	who	
presented	neoplasia	T1-T2,	10.9%	presented	recurrence.	(D) 27

Another	study	reported	on	184	patients	with	primary	SCC	
located in the lower lip, of which 170 were T1 and 9 were T2. All 
were	treated	with	conventional	surgery	with	an	average	follow-up	
of	38	months.	Recurrences	occurred	in	9	patients	(4.9%).	Metastasis	
appeared	in	10	patients	(9	-	T1N0	and	1	-	T2N0),	corresponding	to	
5.4%. (B)	28

This work was a prospective, multicentric study of patients 
with SCC treated with MSS, which analyzed 1,263 patients, with 
772	(61.1%)	primary	and	491	(38.9%)	recurrent.	Nearly	96.5%	of	the	
tumors	were	located	in	the	head	and	neck	regions.	Among	the	108	
lesions	found	in	the	lip,	26%	(28)	were	recurrent.	Fifteen	of	the	381	
patients	(3.9%)	who	completed	the	5-year	follow-up	presented	re-
current lesions, including 6 recurrent lesions (2.6%) among the 229 
primary SCCs, and 9 recurrent lesions (5.9%) among the 152 previ-
ously treated SCCs. No cases of metastasis were reported. (B) 19

The rates of recurrence for patients submitted to MMS with 
a	5-year	follow-up	was	of	8%	for	SCC	of	the	lip	region	(C) and 3.9% 
in patients with SCC in a variety of locations. (B) 21,26 The use of con-
ventional surgery to treat SCC of the lip region resulted in rates of 
recurrence of 4.9% and 10.9%. (D) (B)	26,27,28

No metastasis was observed in cases treated with MMS, 
while metastasis did occur in 5.4% of the patients treated with con-
ventional surgery. (B) 21

Recommendation

The analyzed studies reveal that the application of MMS 
is recommended in SCC of the lip region, as it has a high risk for 
metastasis.	Upon	 evaluating	 the	 efficiency	 of	 SCC	 treatment,	 one	
should consider not only the rate of recurrence, but also the pres-
ence of metastasis. Thus, treatment of SCC of the lip region by MMS 
showed	no	advantages	over	conventional	surgery	(CMM	8%	X	10.9	
e 4.9%). However, if analyzed from the point of view of metastasis, 
MMS proved to be the more recommended procedure, since metas-
tasis was not reported in patients treated with MMS, while it did 
appear in 5.4% of the patients after conventional surgery.

Is there any advantage in the application of MMS as com-

pared to conventioanl surgical exeresis in the treatment of derma-

tofibrosarcoma protuberans (DFSP)?

DFSP is a sarcoma of soft parts and is quite rare, of low de-
gree,	with	an	incidence	of	0.8	to	4.2	cases	per	1	million	people,	rep-
resenting 2% to 6% of the soft part sarcomas. Nevertheless, it is the 
most common skin sarcoma. (D) 29

The subclinical dissemination of this neoplasia makes its 
complete	 removal	 quite	 difficult,	which	 translates	 into	 high	 rates	
of recurrence that vary from 26% to 53% in case series. (B) (D)30-32 
One retrospective observational study with 50 consecutive cases of 
DFSP,	submitted	to	conventional	surgical	exeresis,	verified	that,	in	
the DFSP subgroup, where safety margins of 3 mm were used, the 
rate of recurrence was of 20%, as compared to 41% in the group 
submitted to margins of smaller than 2cm. (D) 33

The	first	report	of	the	application	of	MMS	to	treat	DFSP	was	
in	1978	with	the	treatment	of	seven	cases.(D) 34	In	1995,	one	study	of	
a series of 20 cases treated by MMS observed a 0% recurrence in a 
follow-up	period	of	an	average	of	3.4	years.	(B) 35

One controlled retrospective study, conducted with patients 
with DFSP, compared 15 patients treated by MMS to 39 submitted 
to	 excision	with	 a	wide	margin	 and	demonstrated	 a	 6.6%	 rate	 of	
recurrence	with	a	36-month	follow-up	and	a	10%	rate	of	recurrence	
with	a	40-month	follow-up,	respectively.	(B) 36 Another retrospective 
analysis, comparing 79 patients, showed a 13.2% rate of recurrence 
(CI	95%,	4.4	to	28.1%)	in	the	group	submitted	to	excision	with	wide	
margins	and	0%	(CI	95%,	0	to	8.6%)	in	the	groups	who	were	submit-
ted to MMS. (D) 37

In	 58	 cases	of	DFSP,	 the	 extension	of	 tumor	 invasion	was	
calculated through a study of the margins performed using freezing 
cuts used in MMS, it was observed that 15.5% of the tumors would 
have	been	incompletely	excised	if	a	3	cm	surgical	margin	had	been	
used (C)	38

One	retrospective	study,	comparing	28	patients	submitted	
to	excision	with	wide	margins	and	20	patients	submitted	to	MMS	re-
ported the presence of a compromised margin in 21% of the patients 
submitted	 to	 excision	with	wide	margins	 and	 0%	 in	 the	 patients	
submitted to MMS (P=0.01),	 after	 re-intervention	 in	 the	 patients	
with compromised margins, the rate of recurrence was of 3.6%, as 
compared to 0% in the MMS group (P=1.0),	considering	a	follow-up	
period of less than four years. (B) 39

Four	 non-controlled	 comparative	 studies	 showed	 rates	 of	
recurrence of 0 to 6.6% in the group treated with MMS and 0% to 
13.2%	in	the	group	treated	by	excision	with	wide	margins. (B) 40

Recommendation

The recommendation for the use of MMS to treat DFSP is 
justified	based	on	available	evidence	that	suggests	a	greater	risk	of	
recurrence	in	patients	submitted	to	this	type	of	surgery.	The	expla-
nation for the superiority of the MMS technique is due to its meth-
od,	which	allows	one	to	better	identify	the	subclinical	extension	of	
these tumors through a detailed mapping of the surgical margins.

DFSP is a soft parts sarcoma with a local invasive behavior 
and a low risk of metastasis. To date, no randomized and controlled 
studies	exist	that	compare	treatments	performed	using	MMS	with	
wide	margin	surgical	excisions.q 
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