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Objective: To determine in patients with localized primary melanoma of the trunk or extremities the
optimal excision margin that achieves the highest disease-free survival and overall survival and the lowest
local recurrence rate. Data sources: Trials comparing 2 different excision margins were identified by
searching MEDLINE from 1966 to May 2002 using the term “melanoma,” subheading “surgery,” and
limiting the search to human studies and randomized controlled trials (RCTs). Additional studies were
found using the MeSH term “surgical procedures, operative,” combining with “melanoma,” and limit-
ing to human studies. We searched EMBASE and the Cochrane Library in May 2002 using similar ter-
minology. No language restriction was applied. Study selection: We selected studies for the overview
using the following inclusion criteria: design — an RCT with wide excision versus narrower excision
(margin width was not specified a priori); population — adult patients (> 18 yr) with cutaneous
melanoma of the trunk or extremities without evidence of metastasis; intervention — surgical excision
of the primary melanoma; and outcomes — at least 1 of overall survival, disease-free survival, local 
recurrence, wound complications and necessity for skin grafting. Data extraction: Information was 
abstracted for each outcome reported in the studies, and results were pooled by consensus. Statistical
analysis was performed using RevMan 4.1 (The Cochrane Collaboration) software program. Relative
risk and risk difference were reported with 95% confidence intervals. The number needed to harm was
calculated for the need for skin grafting by taking the inverse of the risk difference. Data synthesis:
Three trials and their follow-up studies met the inclusion criteria and included 2087 adults with local-
ized cutaneous melanoma of the trunk or extremities. No statistically significant differences were found
between wide surgical excision (margins ranging from 3–5 cm) and narrower surgical excision (margins
ranging from 1–2 cm) with respect to mortality, disease-free survival or local recurrence rate. Conclu-
sions: Surgical excision margins no more than 2 cm around a melanoma of the trunk or extremities are
adequate; overall survival, disease-free survival and recurrence rate are not adversely affected compared
with a wider excision. There is more data to support a 2-cm margin than a 1-cm margin as the mini-
mum margin of excision. Surgical margins should be no less than 1 cm around the primary melanoma.

Objectif : Déterminer, chez des patients atteints d’un mélanome primitif local du tronc ou des mem-
bres, la marge d’excision optimale produisant le taux le plus élevé de survie sans maladie et de survie
globale, ainsi que le taux le plus faible de récurrence locale. Sources de données : On a trouvé des
études comparant deux marges d’excision différentes en effectuant dans MEDLINE une recherche por-
tant sur la période de 1966 à mai 2002 au moyen des termes «melanoma», sous-rubrique «surgery», et
en limitant la recherche aux études sur les êtres humains et aux études contrôlées randomisées (ECR).
On a trouvé d’autres études en utilisant l’expression MeSH «surgical procedures, operative», combinée
à «melanoma» et en limitant la recherche aux études sur les êtres humains. Nous avons effectué une
recherche dans EMBASE et la Cochrane Library en mai 2002 en utilisant une terminologie semblable.
Aucune restriction linguistique n’a été appliquée. Sélection des études : Nous avons choisi les études
pour la vue d’ensemble en utilisant les critères d’inclusion suivants : conception — ECR comportant
une marge d’excision large par rapport à une marge plus étroite (la largeur de la marge n’a pas été pré-
cisée au départ); population — patients adultes (> 18 ans) ayant un mélanome cutané du tronc ou des
membres sans indication de métastases; intervention — excision chirurgicale du mélanome primitif; et
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Surgical excision remains the
mainstay of treatment for primary

cutaneous melanoma. However, how
much surrounding normal skin
should be excised around a primary
cutaneous melanoma is controversial.
Historically, specimens larger than 
5 cm in dimension were removed 
because of the contention that a
large excision will provide optimal
outcomes in terms of local recur-
rence rate and survival.1 Further-
more, because increased numbers of
melanocytes have been found in the
clinically normal skin surrounding
many melanomas and melanocytic
activation has been reported up to 
4 cm from the primary tumour in
clinically normal skin, wide excision
is a logical choice.2,3 In some cases,
extremely wide excisions were rec-
ommended because recurrences were
found up to 15 cm from the original
site of primary tumour excision.4 Ac-
ceptance of such a wide surgical mar-
gin was not based on good scientific
outcome data, and these radical exci-
sions were morbid, especially since
many required skin grafting.

Other studies have suggested that
more conservative excision margins
are equivalent to large excisions with
respect to survival yet allow a much
less morbid procedure.5–7 In addition,
Olsen8 reported similar local recur-
rence rates in patients who had a nar-
row excision and those who had at
least 5 cm excision margins. The
suggestion from these nonrandom-
ized studies that narrower excisions

are equivalent to wider excisions can
only be confirmed in randomized
controlled trials (RCTs). A major 
advantage of narrower excisions, if
overall survival and recurrence rates
are similar, would be less morbidity
and fewer skin grafting procedures,
which require the use of additional
resources, more operative time, more
intensive wound care, and usually
have a less desirable cosmetic out-
come.

Our primary objective was to de-
termine the optimal margin of surgi-
cal excision that achieves the highest
disease-free survival, overall survival
and the lowest local recurrence rate
in adult patients with a primary cuta-
neous melanoma of the trunk or ex-
tremities and no evidence of metasta-
tic disease. Secondary objectives were
to determine the complication rate in
terms of local wound infection and
dehiscence rate, and the need for
skin grafting with various margins of
excision.

Methods

This systematic review and meta-
analysis was completed using the ap-
proach described by The Cochrane
Collaboration.9

Data sources

All RCTs or quasi-randomized
clinical trials comparing 2 different
margins of excision in adult patients
with confined primary cutaneous

melanoma of the trunk or extremities
were searched on MEDLINE from
1966 to May 2002 using the terms
“melanoma, surgery,” limited to hu-
man studies. Additional studies were
found using the MeSH term “Surgi-
cal Procedures, Operative,” com-
bined with “Melanoma,” and limited
to human studies. EMBASE and the
Cochrane Library were searched in
May 2002 using similar terminology.
No language restriction was applied.
No unpublished articles or abstracts
published or presented at meetings
were included.

Study selection

Two authors (P.I.H. and L.A.D.)
reviewed the titles of the articles and
the abstracts if available as identified
from the search. Any article deemed
appropriate or possibly meeting the
inclusion criteria from the title or ab-
stract was retrieved. These articles
were screened by both authors, and
the following criteria were used to
select studies: (1) study design — an
RCT with one excision margin ver-
sus another excision margin (there
were no strict a priori definitions of
wide or narrow margins; any study
that compared one excision margin
width versus another automatically
met the criterion of a wide versus a
narrower excision margin); (2) popu-
lation — adult patients (> 18 yr)
with cutaneous melanoma of the
trunk or extremities without evi-
dence of metastasis; (3) intervention
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évolution de l’état de santé — au moins un cas de survie globale, de survie sans maladie, de récurrence
locale, de complications liées à la plaie et de besoin d’une greffe de peau. Extraction des données : On
a résumé l’information portant sur l’évolution de chaque cas signalé dans les études et regroupé les 
résultats par consensus. On a procédé à une analyse statistique au moyen du logiciel RevMan 4.1 
(The Cochrane Collaboration). Le risque relatif et le risque différentiel comportaient un intervalle de
confiance à 95 %. On a calculé le nombre nécessaire pour qu’il y ait préjudice dans le cas du besoin
d’une greffe de peau en calculant l’inverse du risque différentiel. Synthèse de données : Trois études
cliniques et leurs études de suivi qui satisfaisaient aux critères d’inclusion portaient sur 2087 adultes
ayant un mélanome cutané localisé du tronc ou des membres. On n’a pas constaté de différences statis-
tiquement significatives entre l’excision chirurgicale large (marge variant de 3 à 5 cm) et l’excision
chirurgicale plus étroite (marge variant de 1 à 2 cm) pour ce qui est des taux de mortalité, de survie sans
maladie ou de récurrence locale. Conclusions : Des marges d’excision chirurgicale d’au plus 2 cm au-
tour d’un mélanome du tronc ou des membres suffisent et n’ont pas d’effets indésirables sur les taux de
survie globale, de survie sans maladie et de récurrence par rapport à une excision plus large. Il y a plus
de données à l’appui d’une marge de 2 cm que d’une marge de 1 cm comme marge minimale. Les
marges chirurgicales doivent avoir au moins 1 cm autour du mélanome primitif.



— surgical excision of the primary
melanoma; (4) outcome — at least 1
of overall survival, disease-free sur-
vival, local recurrence, wound com-
plications and need for skin grafting.
Studies were excluded if they were
repeat reports of a previously pub-
lished trial.

Data extraction

Data forms were developed and
used to extract data from each article
that met the inclusion criteria. The 2
authors independently abstracted the
data for each article. Demographic
data and the main outcome measures
were extracted. Overall survival and
disease-free survival were converted
to mortality and any recurrence, in
keeping with The Cochrane Collab-
oration format of attaining a risk 
reduction of an adverse event rather
than of a favourable event.

Studies were assessed for method-
ologic quality using the “Users’
guides to the medical literature”

published by the Journal of the
American Medical Association.10,11

Statistical analysis

Analysis was performed using
RevMan 4.1 (The Cochrane Collabo-
ration, Oxford, UK) software pro-
gram. Relative risk (RR) and risk dif-
ference (RD) are reported using the
fixed-effects model with 95% confi-
dence intervals (CIs). An RR or equal
to 1 or an RD equal to 0 indicates no
difference in outcome between wide
excision and narrower excision. An
RR less than 1 or a negative RD indi-
cates that the outcome favours wide
excision, and RR greater than 1 or a
positive RD indicates that the out-
come favours narrower excision. Dif-
ferences in outcomes were considered
statistically significant if the 95% CI
does not include 1 for RR or 0 for
RD. In the case of a statistically sig-
nificant risk reduction or increase, the
number needed to treat (or harm)
was calculated. Two separate meta-

analyses of mortality, any recurrence
and local recurrence were performed
using the original trials in one analysis
and the follow-up studies in the 
second analysis. Mortality, any recur-
rence and local recurrence were
grouped over a range of follow-up
time because of different follow-up in
each trial.

Data synthesis

Description of studies

Details of the included studies are
shown in Table 1.12–17 Three studies
totalling 1867 patients met the in-
clusion criteria. Two studies were in-
ternational multicentre studies with
participating centres in Europe,
North and South America, and Rus-
sia.12,13 The third study was a multi-
centre study completed in Sweden.14

Three studies, all follow-up studies
to the original 3, also met the crite-
ria; the study by Cohn-Cedermark
and associates17 added patients to the
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Table 1

Details of the 3 Randomized Clinical Trials (RCTs) (Primary and Follow-Up Studies) of Patients With Malignant Melanoma of
the Extremities Who Underwent Wide or Narrower Excision

Series Methods Participants Interventions Outcomes

Veronesi et al,
198812

(primary study)

Multicentre international RCT
Blinding of:
  randomization: yes
   intervention: no
   outcome measuremes: no
Complete follow-up: no (1 lost)

612 adults with
cutaneous
melanoma up to
2 mm Breslow
thickness

307 patients treated with 3-cm margin
v. 305 with 1-cm margin of excision.
Age, sex, Breslow thickness, ulceration,
anatomic site similar

55 mo OS, DFS and LRR

Veronesi et al,
199115

(follow-up study)

Follow-up to Veronesi et al 1988
primary study

Same as Veronesi
et al 1988

Same as Veronesi et al 1988 8 yr OS, DFS and LRR

Balch et al, 199313

(primary study)
Multicentre, international RCT
Blinding of:
  randomization: not stated
  intervention: no
  outcome measures: only for
    local recurrence
Complete follow-up: no (2.3%
lost)

486 adults with
cutaneous
melanoma 1– 4
mm Breslow
thickness

242 patients treated with 4-cm margin
v. 244 with 2-cm margin of excision.
Age, sex, Breslow thickness, ulceration,
anatomic site similar

5 yr OS, median 6 yr LRR
Wound complications
Need for skin graft
LOHS

Balch et al, 200116

(follow-up study)
Follow-up to Balch et al 1993
primary study

Same as Balch
1993

Same as Balch et al 1993 10 yr mean OS and LRR

Ringborg et al,
199614

(primary study)

Multicentre, international RCT
Blinding of:
  randomization: yes
  intervention: no
  outcome measurements: can’t
    tell for recurrence
Complete follow-up: yes

769 adults with
cutaneous
melanoma 0.8–2
mm Breslow
thickness

396 patients treated with 5-cm margin
v. 373 with 2-cm margin of excision.
Age, sex, Breslow thickness, ulceration,
anatomic site similar

5 yr OS, 5 yr melanoma
survival,
median 4 yr DFS,
median 4 yr LRR

Cohn-Cedermark
et al, 200017

(follow-up study)

Follow-up to Ringborg et al 1996
primary study with added
patients

989 adults with
cutaneous
melanoma

513 patients treated with 5-cm margin
v. 476 with 2-cm margin of excision

11 yr OS and melanoma
survival
8 yr DFS and LRR

LOHS = length of hospital stay, OS = overall survival, LRR = local recurrence rate, DFS = disease-free survival.



original trial, which increased the to-
tal number to 2087. Three studies
were excluded because they were 
repeat reports of the original stud-
ies.18–20

The trial of Veronesi and col-
leagues12 enrolled patients with
melanomas up to 2 mm in Breslow
thickness. Patients were randomized
to wide excision of 3 cm or to 1-cm
excision. After the skin incision was
made, the flaps were undermined ra-
dially for at least 1 cm and continued
to fascia. The 3 outcome measures
were overall survival, disease-free sur-
vival and local recurrences. Local re-
currence was defined as a first recur-
rence within the scar or within 1 cm
from the scar.15 Mean duration of 
follow-up was 55 months. In the 
follow-up study had a mean duration
of follow-up of 8 years.15

In the trial reported by Balch and
associates,13 patients were enrolled if
the melanoma was between 1 and 4
mm thick according to Breslow’s
classification. Patients were random-
ized to wide excision of 4 cm or 2
cm. Excisions incorporated the skin
at the stipulated margin and underly-
ing subcutaneous tissues to fascia; in-
clusion of fascia in the specimen was
optional. This trial also had a second
randomization to an elective lymph-
node dissection or observation of the
regional nodal basin. The outcome
of local recurrence was defined as a
biopsy-proven first recurrence within
2 cm of the scar; if the local recur-
rence occurred after the appearance
of distant metastases, for example,
then a local recurrence was not
counted. Overall survival was an-
other outcome measure. Median sur-
vival was 72 months. In the follow-
up study the mean survival was 10
years.16

In their trial, Ringborg and col-
leagues14 enrolled 769 patients with
melanoma ranging from 0.8 to 2.0
mm in Breslow thickness. Patients
were randomized to wide excision of
5 cm or 2 cm. The excision tech-
nique was similar to that of Balch
and associates.13 Outcome measures

included overall survival, disease-free
survival and local recurrence rate.
Local recurrence was defined as re-
currence within the scar or skin graft.
Median follow-up was 5.8 years for
survival, and 4 years for recurrences.
The follow-up study included addi-
tional patients to a total of 989, and
median follow-up of 11 years for sur-
vival and 8 years for recurrences.17

Study quality

In general, the methodologic
quality of the 3 trials was good, rec-
ognizing that in surgical trials it is
more difficult to blind the treating
clinicians and physicians responsible
for measuring the outcome. There-
fore, because all studies were surgi-
cal, each lacked at least 1 important
methodologic criterion that would
possibly produce bias: they all lacked
blinding of the intervention. In all
trials it was difficult to determine
whether individual validity criteria
were met because often these aspects
were not stated explicitly in the
methods section. Particularly with re-
spect to outcome measurements
other than the dichotomous out-
come of “alive” or “dead,” in these
surgical trials the outcome of disease-
free survival or local recurrence was
often assessed by clinicians who may
not have been blinded to treatment
allocation. It is possible, therefore,
that the clinicians responsible for de-
tecting recurrences could introduce
bias by measuring the outcome in a
different manner, depending on their
preference, if they knew the patient’s
treatment allocation.

The trial sponsored by Veronesi
and colleagues12 provided explicit 
details on randomization: the process
was concealed. Only 1 patient was
lost to follow-up from the wide exci-
sion arm. Analysis was not using the
intention-to-treat principle, because
those who received the wrong treat-
ment (8 patients from the narrow 
excision group and 7 from the wide
excision group) were excluded.

The study of Balch and associ-

ates13 did not report whether alloca-
tion was concealed. We can assume
that the intervention was known by
participating surgeons and other clin-
icians. The outcome that was identi-
fied by a panel blinded to treatment
was local recurrence: the panel of
pathologists identified biopsy-proven
recurrences, which would help to
avoid bias for this outcome. Not
stated is whether disease-free survival
was assessed in a blinded fashion. Fi-
nally, although follow-up was not
complete, only 2.3% were lost to 
follow-up. The actual number of pa-
tients lost in each arm was not stated.

In the Ringborg trial14 the
methodology of randomization was
outlined more clearly in the updated
trial.17 A telephone system was used
for randomization at central cancer
centres, and presumably allocation
would be blinded to enrolling physi-
cians. Regarding outcomes of local
recurrence and any recurrence, the
authors did not state about blinding
using adjudication panels, so it can
be assumed that treatment allocation
might have been deduced by the
outcome assessors. Follow-up was
complete.

Mortality

All 3 initial studies reported on
mortality at 4 to 6 years’ follow-up
(Fig. 1). Balch and associates13

showed an RR of death of 0.79 in
favour of wide excision, but the 95%
CIs ranged from 0.54 to 1.15, not
statistically significant. The Veronesi12

and Ringborg14 trials showed a slight
advantage of a narrower excision, with
RRs of 1.02 and 1.19, respectively,
but with 95% CIs ranging from 0.71
to 1.45 and 0.52 to 2.72, respectively.
With all studies combined, the RR of
death with wide excision compared to
a narrower excision was not signifi-
cantly decreased (RR = 0.93, 95% CI
0.73–1.19; RD = –0.01; 95% CI
–0.04 to 0.02) (Fig. 1).

Mortality at 8 to 11 years’ follow-
up was not significantly different be-
tween wide excision and a narrower ex-
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cision (RR = 0.95, 95% CI 0.81–1.12;
RD = –0.01; 95% CI –0.05 to 0.02)
(Fig. 2).

Any recurrence

The trials of Veronesi and col-
leagues12 and Ringborg and col-
leagues14 reported any recurrence that
occurred between 55 and 69.6
months (Fig. 3). Neither trial showed
a significant difference between wide
excision and a narrower excision.
Also, the 2 studies together show no
difference between wide versus nar-
rower excision (RR 1.03, 95% CI
0.81–1.32; RD = 0.00, 95% CI –0.03
to 0.04) for any recurrence (Fig. 3).

At longer follow-up of 8 years, no
difference (RR = 0.89, 95% CI 0.72,
1.09; RD = –0.02; 95% CI –0.06,
0.02) remained between the 2 inter-
ventions from the follow-up studies
(Fig. 4).

Local recurrence rates

All 3 initial studies reported local
recurrence rates; none showed differ-
ences in local recurrence rates be-
tween wide and narrower excisions at
48 to 72 months’ follow-up (Fig. 5).
The Veronesi12 and Balch13 trials re-
ported local recurrences only as the
first recurrence, whereas the Ringborg
trial14 reported total local recurrences.

Combining the 3 studies revealed no
difference in local recurrence between
wide and narrower excisions (RR =
0.98, 95% CI 0.38–2.52; RD = 0.00,
95% CI –0.01, 0.01) (Fig. 5).

At 8 to 10 years, the local recur-
rence rates remained similar between
interventions in the 3 follow-up
studies (Fig. 6). Relative risk for local
recurrence with the 3 follow-up
studies combined was 0.90 (95% CI
0.41–2.00), and the RD was 0 (95%
CI –0.01 to 0.01).

Wound complications

Only Balch and associates13 reported
wound complications. Postoperative
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Series

Wide
excision

no./total no.

Narrower
excision

no./total no.
Risk ratio

(95% CI fixed)
Weight,

%
Risk ratio

(95% CI fixed)

Balch et al,
199313

  39/242   50/244   44.7 0.79 (0.54–1.15)

Ringborg et al,
199614

  54/396   50/373   46.3 1.02 (0.71–1.45)

Veronesi et al,
198812

  12/307   10/305     9.0 1.19 (0.52–2.72)

Total (95% CI) 105/945 110/922 100.0 0.93 (0.73–1.19)
Test for heterogeneity χ2 = 1.34, df = 2, p = 0.51.
Test for overall effect z = –0.58, p = 0.6.

0.1 0.2  1 5 10

Favours wide Favours narrower 

FIG. 1. Comparison of mortality at 4 to 6 years between wide and narrower excision in the 3 original trials of melanoma of the
extremities.

Series

Wide
excision

no./total no.

Narrower
excision

no./total no.
Risk ratio

(95% CI fixed)
Weight,

%
Risk ratio

(95% CI fixed)

Balch et al,
200116

    56/242   730/244    32.1 0.77 (0.57–1.04)

Cohn-
Cedermark et al,
200017

  134/513   117/476    53.7 1.06 (0.86–1.32)

Veronesi et al,
199115

    30/307     32/305    14.2 0.93 (0.58–1.49)

Total (95% CI) 220/1062 222/1025 100.0 0.95 (0.81–1.12)
Test for heterogeneity χ2 = 2.87, df = 2, p = 0.24.
Test for overall effect z = –0.60, p = 0.5.

0.1 0.2  1 5 10

Favours wide Favours narrower 

FIG. 2. Comparison of mortality at 8 to 11 years between wide and narrower excision in the 3 follow-up trials of melanoma of the
extremities.



wound infection favoured wide exci-
sion (RR = 0.85, 95% CI 0.39–1.87;
RD = –0.01, 95% CI –0.05 to 0.03) as
did wound dehiscence (RR = 0.92,
95% CI 0.40–2.12; RD = 0, 95% CI
–0.04 to 0.03), but these RRs and
RDs were not statistically significant.

Need for skin grafting

Once again, only Balch and asso-
ciates13 reported on the need for skin
grafting. There was a significant re-
duction in the need for skin grafting
with narrow excision compared with
wide excision (RR = 4.15 95% CI
2.83–6.07; RD = 0.35, 95% CI
0.27–0.42; p < 0.001). The number
needed to harm from wide excision
is 3, with 95% CI ranging from 2.38
to 3.7; for every 3 patients who un-

dergo wide excision, 1 patient will
require a skin graft who would not
have needed it if a narrower excision
had been performed.

Discussion

This meta-analysis showed no
benefit for a wide excision over a
narrower excision in patients with
melanoma of the trunk or extremi-
ties. The data indicate that an exci-
sion margin of no greater than 2 cm
is adequate for treatment of 
primary melanoma, and that overall
survival, disease-free survival and lo-
cal recurrence rates are not adversely
affected by this margin of excision.

The trials differed in eligibility cri-
teria, particularly the criterion of
Breslow thickness. The margins that

were compared and the outcome
measures differed. For these reasons,
many questions remain unanswered,
particularly the optimal narrower
margin and whether different subsets
of Breslow thickness can be treated
with different excision margins. For
instance, the surgical excision per-
formed by Veronesi and colleagues12

differed from that of the other 2
studies: flaps were raised in all direc-
tions, and at the fascial level, the sub-
cutaneous tissue in the narrow 1-cm
excision specimen would have been
similar to the 2-cm excision in the
other trials. Local recurrences were
defined differently in terms of dis-
tance from the scar and in terms of
initial recurrence. Nevertheless, the
events were very rare, and the exci-
sion margin had little impact on the
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Series

Wide
excision

no./total no.

Narrower
excision

no./total no.
Risk ratio

(95% CI fixed)
Weight,

%
Risk ratio

(95% CI fixed)

Cohn-
Cedermark et al,
200017

    96/513   98/476    64.4 0.91 (0.71–1.17)

Veronesi et al,
199115

   48/307   56/305    35.6 0.85 (0.60–1.21)

Total (95% CI) 144/820 154/781 100.0 0.89 (0.72–1.09)
Test for heterogeneity χ2 = 0.09, df = 1, p = 0.77.
Test for overall effect z = –1.13, p = 0.3.

0.1 0.2  1 5 10

Favours wide Favours narrower 

FIG. 4. Comparison of any recurrence at 8 years between wide and narrower excision in 2 follow-up trials of melignant
melanoma of the extremities. The trial reported by Balch and associates13 did not report this outcome.

Series

Wide
excision

no./total no.

Narrower
excision

no./total no.
Risk ratio

(95% CI fixed)
Weight,

%
Risk ratio

(95% CI fixed)

Ringborg et al,
199614

  81/396   76/373   75.0 1.00 (0.76–1.33)

Veronesi et al,
198812

  29/307   26/305   25.0 1.11 (0.67–1.84)

Total (95% CI) 110/703 102/678 100.0 1.03 (0.81–1.32)
Test for heterogeneity χ2 = 0.11, df = 1, p = 0.74.
Test for overall effect z = 0.24, p = 0.8.

0.1 0.2  1 5 10

Favours wide Favours narrower 

FIG. 3. Comparison of any recurrence at 55 to 70 months between wide and narrower excision in 2 original trials of malignent-
melanoma of the hands and feet. The trial reported by Balch and associates13 did not report this outcome.



propensity for local recurrence.
From the results of this meta-

analysis, it is difficult to recommend
the minimum excision margin re-
quired. The minimum margin stud-
ied was 1 cm; however, more data
were available on a 2-cm margin
with 2 studies combined. The 2-cm
excision margin has never been com-
pared directly to a 1-cm margin in a
randomized trial.

It has been proposed that a 1-cm
margin of excision be performed for
melanomas less than 1 mm thick, re-
serving wider excisions for tumours 
1 mm or thicker.21,22 There are many
descriptive studies supporting this
policy, showing that the local recur-

rence rates are acceptable and similar
to that of wider excisions. However,
it should be noted that this meta-
analysis does not strictly support this
policy because the 3 major RCTs
contain data on fewer than 185 
patients with melanomas less than 
1 mm thick who had a 1-cm excision.
Therefore, a 2-cm margin should be
the goal.

Only the Balch trial13 reported on
wound complications and the need
for skin grafting. Total wound com-
plications did not differ significantly
between the wide and narrow exci-
sion. The need for skin grafting, not
surprisingly, was higher in the wide
excision group. However, only about

10% of patients required skin grafting
with a 4-cm excision. Unfortunately,
skin grafting requires more intense
nursing and wound care than an ex-
cision that is closed primarily. With a
number needed to harm of 3 with
wide excision, a narrower excision
readily helps to avoid the morbidity
of a skin graft.

Conclusions

A surgical excision margin of no
more than 2 cm around a melanoma
of the trunk or extremities is ade-
quate; mortality and recurrence rates
should not be adversely affected
compared to a wider margin. Surgi-
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Series

Wide
excision

no./total no.

Narrower
excision

no./total no.
Risk ratio

(95% CI fixed)
Weight,

%
Risk ratio

(95% CI fixed)

Balch et al,
199313

  4/242   2/244   23.2 2.02 (0.37–10.91)

Ringborg et al,
199614

  4/396   3/373   36.0 1.26 (0.28–5.57)

Veronesi et al,
198812

  0/307   3/305   40.9 0.14 (0.01–2.74)

Total (95% CI) 8/945 8/922 100.0 0.98 (0.38–2.52)
Test for heterogeneity χ2 = 2.45, df = 2, p = 0.29.
Test for overall effect z = –0.05, p = 1.

0.1 0.2  1 5 10

Favours wide Favours narrower 

FIG. 5. Comparison of local recurrence at 48 to 72 months between wide and narrower excision in the 3 original trials of patients
with malignant of the extremities.

Series

Wide
excision

no./total no.

Narrower
excision

no./total no.
Risk ratio

(95% CI fixed)
Weight,

%
Risk ratio

(95% CI fixed)

Balch et al,
200116

    6/242     5/244    39.5 1.21 (0.37–3.91)

Cohn-
Cedermark et al,
200017

    5/513     3/476    24.7 1.55 (0.37–6.44)

Veronesi et al,
199115

    0/307     4/305    35.8 0.11 (0.01–2.04)

Total (95% CI) 11/1062 12/1025 100.0 0.90 (0.41–2.00)
Test for heterogeneity χ2 = 2.79, df = 2, p = 0.25.
Test for overall effect z = –0.26, p = 0.8.

0.1 0.2  1 5 10

Favours wide Favours narrower 

FIG. 6. Comparison of local recurrence at 8 to 10 years between wide and narrower excision in the 3 follow-up trials of patients
with melanoma of the extremities.



cal margins should be no less than 
1 cm around the primary melanoma.
A 1-cm margin has never been
tested against a 2-cm margin in any
randomized trial, but more data are
available for a 2-cm excision as the
minimum surgical margin for opti-
mal overall survival, disease-free sur-
vival and local recurrence.

A trial that randomized patients
with cutaneous melanoma up to 4
mm thickness to a 1-cm versus 2-cm
surgical excision would answer the
question of what is the optimal nar-
row excision. However, with such
low event rates, and the fact that 90%
of wounds probably could be closed
primarily even with a 2-cm margin,
the answer may be more academic
than clinically useful. With such little
impact of surgical margin on prog-
nosis, in contrast to the great influ-
ence of tumour thickness, more ef-
fort should be expended on primary
and secondary prevention so that
early detection will decrease the pro-
portion of patients presenting with
thicker melanomas.
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