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Micrographic Surgery Allows Fascia Preservation in Dermatofibro-

sarcoma Protuberans
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Removal of the deep fascia is recommended in therapy
for dermatofibrosarcoma protuberans, but its neces-
sity in the context of micrographic surgery is unclear.
A retrospective clinicopathological analysis of 48 pa-
tients with dermatofibrosarcoma protuberans treated
by micrographic surgery was performed, to determi-
ne in which tumours fascia preservation was feasible
and safe. Histologically, 93% of tumours on the trunk
and extremities and 14% of tumours in the head and
neck region were fully located above the fascia. Loca-
lization on the head and neck was the only significant
risk factor for tumour extension beyond the subcutis
(p<0.001). Overall, 44% of tumours were completely
excised above the fascia and 56% with deeper exci-
sions. Two deeply infiltrating tumours (4%) on the
head recurred, but in none of these lesions was the
fascia spared. These results show that micrographic
surgery allows fascia preservation in superficial
tumours outside the head and neck region.
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Dermatofibrosarcoma protuberans (DFSP) is an
uncommon cutaneous sarcoma and represents a
slow-growing, locally aggressive, soft tissue tumour
with low metastatic potential. DFSP most commonly
affects the trunk and proximal extremities and occurs
in all age groups, with a peak age incidence between 25
and 45 years (1).

Clinically, DFSP begins as an asymptomatic skin-
coloured plaque that evolves slowly into a nodular or
multinodular tumour over months to years (2). Due to the
asymmetrical growth behaviour and eccentric projections,
tumour boundaries cannot be reliably identified preopera-
tively. Tentacle-like proliferations of bland tumour cells
further complicate the histological margin assessment and
explain the high rate of local recurrences (2). Histologi-
cally, DFSP is a spindle-cell tumour with often storiform
growth pattern and low proliferation rate. The treatment
of choice is complete excision of the tumour by micro-
graphic surgery (MS) or wide local excision (WLE) with
safety margins of 2—3 cm (3, 4). MS removes cancerous
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SIGNIFICANCE

Dermatofibrosarcoma protuberans is a rare, locally ag-
gressive, cutaneous, soft tissue sarcoma. Excision of the
deep fascia is recommended to achieve tumour clearance,
but its necessity in the context of micrographic surgery is
unclear. This study investigated 48 tumours excised with
micrographic surgery at a tertiary referral centre to de-
termine whether and for which tumours the preservation
of the fascia is feasible and safe. The results showed that
most dermatofibrosarcoma protuberans were completely
epifascial in location, and that the infiltration depth depen-
ded on the tumour site. Fascia preservation in superficial
dermatofibrosarcoma protuberans was not associated with
an increased risk of recurrence.

cells, under 3-dimensional microscopic control, until
clear margins are achieved and preserves as much of the
healthy tissue as possible (5, 6). This results in a smaller
defect size, better cosmetic outcome and lower recurrence
rate compared with WLE (2, 7, 8).

DFSP is usually fixed to the overlying skin, but re-
current and long-standing tumours may invade deeper
structures, such as the fascia, skeletal muscle, and bone
(9). Based on experiences with WLE, the excision of
the deep fascia (hereinafter referred as “fascia”) seems
important to achieve tumour clearance (10), and the
European consensus-based interdisciplinary guideline
recommends this procedure even independently of the
surgical technique (11). On the other hand, the neces-
sity of the fascia resection in the context of MS has not
yet been studied systematically and is not addressed
in the German DFSP guideline (4). A recent update on
the treatment of DFSP proposed that the fascia may be
preserved in superficial tumours (12) and this approach
has been followed in our clinic for many years.

We report here our experience and clinical outcomes
of 48 patients with primary DFSP who were treated with
MS. The aim of this study was to determine whether
and for which tumours the preservation of the fascia is
feasible and safe and which clinical factors are associated
with extension of DFSP beyond the subcutis.

MATERIALS AND METHODS

A retrospective review of the dermatopathology database of the
Department of Dermatology of the University Hospital Tiibingen
was performed between 2004 and 2017, and 48 patients with a
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diagnosis of primary DFSP and at least 2-year follow-up were
identified. All patients were treated with MS under tumescent
anaesthesia. Primary excisions included at least the subcutaneous
fat, and deeper layers were removed if deemed necessary by the
surgeon. Surgical specimens were formalin-fixed and paraffin-
embedded for an improved interpretation of the histology. Exci-
sions were repeated until all margins were reported tumour-free
(5). After the first resection, the wound was either temporarily
covered until the final margins were confirmed to be negative, or
primarily closed if negative margins were likely.

All excision specimens of the primary tumour and recurrences
were histologically reviewed to confirm the diagnosis and to
evaluate the margins and depth of the excision. The microscopic
excision depth was compared with the data in the surgical reports,
and in the case of discrepant findings, the histological excision
depth was considered. If the tumour extent could not be deter-
mined from the separately embedded tumour because it reached
the lower margin, additional step sections were made from the
separately embedded base to determine the maximum tumour
depth. Tumour specimens and margins were routinely evaluated
by haematoxylin and eosin staining and immunohistochemistry
with CD34 antibody (CD34 class 11, clone QBEnd-10, dilution
1:100, Dako/Agilent, Santa Clara, CA, USA) was performed on an
automated immunostainer (Leica Bond-MAX, Leica Biosystems,
Nussloch, Baden-Wuerttemberg, Germany) when required. Clini-
cal information was retrieved from medical records, and tumour
size, margin width, number and maximum depth of the excisions
were determined from the operative reports. Postoperative follow-
up included a physical examination and sonography of the regional
lymph nodes every 6 months for 3 years and every 12 months
thereafter for at least 2 years.

Statistical calculations were performed with IBM SPSS version
26, and p-values <0.05 were considered statistically significant.
Univariate analyses were performed with the %> test or Fisher’s
exact test, when appropriate. The study was approved by the ethics
committee of the University Hospital Tiibingen (project number
091/2020B0O2).

RESULTS
Clinicopathological data

The clinicopathological data are summarized in Table 1.
A total of 48 patients (26 (54%) female and 22 (46%)
male) with primary DFSP were treated with MS. Median
age at diagnosis was 43 years (interquartile range (IQR)
31-50 years) and median follow-up time was 50 months
(IQR 37-73). No metastases were recorded during the
study period. Most tumours were located on the trunk
(65%), followed by the head and neck area (15%), lower
extremities (13%), and upper extremities (8%). A total
of 108 excisions were performed on 48 patients and all
tumours could be completely excised. Ten patients under-
went outpatient surgery only and the remaining 38 patients
were admitted as inpatients. Overall, complete excision,
wound closure and postoperative surveillance required
a median length of hospital stay (both outpatient and
inpatient presentations) of 4 days (range 1-30). Closure
techniques included direct closure (88%), local flaps (6%),
skin grafts (4%), and healing by secondary intention (2%).

Before the patients were referred to our clinic, tumours
had already been biopsied or incompletely excised in
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Table I. Clinicopathological features of the cases

Characteristics

Total number of patients, n 48
Follow-up time, months, median (range) 50 (26-194)
Sex, n (%)

Male 22 (46)

Female 26 (54)
Age, years, median (range) 43 (12-86)
Localization, n (%)

Head and neck 7 (15)

Trunk 31 (65)

Upper extremity 4 (8)

Lower extremity 6 (13)
Histological variants, n (%)

Classic dermatofibrosarcoma protuberans 42 (88)

Dermatofibrosarcoma protuberans with giant cell fibroblastoma- 2 (4)

like areas

Fibrosarcomatous dermatofibrosarcoma protuberans 1(2)

Plaque-like dermatofibrosarcoma protuberans 1(2)

Subcutaneous dermatofibrosarcoma protuberans 2 (4)
Previous surgical intervention, n (%)

None 16 (33)

Biopsy 18 (38)

Incomplete resection 13 (27)

Unknown 1(2)

Pretreatment with imatinib 1(2)
Maximum clinical tumour diameter, mm, median (range) 35 (8-160)°
Lateral safety margin, mm, median (range) 20 (8-103)
Number of micrographic surgery stages, median (range) 2 (1-8)

@Tumours with previous incomplete resection (n=13) were excluded from the
analysis. The total number of analysed tumours was 35.

65% of cases, and one patient had been pre-treated with
imatinib (Table II, case 4).

Comparison of excision depth with depth of tumour
extension

Table II compares the maximum histological resection
depth with the maximum depth of tumour extension.
Sixty percent of DFSP on the extremities, and 48% of
tumours on the trunk, but none of the tumours in the head
and neck area, were completely excised above the fascia
(Fig. 1). Two tumours (4%) were situated completely in
the reticular dermis, 37 tumours (77%) infiltrated the
subcutis, 4 tumours (8%) the fascia, and 5 tumours (10%)
muscle, galea aponeurotica and periosteum, respectively.
Tumour extension was confined to the dermis and/or
subcutis in 93% of cases on the trunk and extremities, but
in only 14% of cases in the head and neck area (Fig. 2).
Tumour localization was the only significant risk factor
(p<0.001) for tumour extension beyond the subcutis in
a univariate analysis (Table III).

Two patients (4%) with DFSP on the head had a local
recurrence after 11 and 94 months, respectively. In both
cases, review of the original slides and supplemental
CD34 immunostains showed residual tumour in the
margins. The recurrences could be completely excised
with MS and no further recurrences were recorded. None
of the 21 tumours that were completely excised above
the fascia recurred after a median follow-up time of 50
(IQR 37-65) months. Tumours in the head and neck area
had a significantly higher recurrence rate (2/7, 29%) than
tumours on other sites (0/41; p=0.019).
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Table II. Comparison of maximum depth of excision and maximum depth of tumour extension

Age Maximum depth of excision Maximum depth of tumour extension

(years)/
Case sex Location Subcutis Fascia Muscle Bone Dermis  Subcutis Fascia Muscle Periosteum Recurrence
1 67/F Occipital + + -
2 42/M Parietal + + +
3 43/M Temple + + -
4 46/M Forehead + + .
5 60/F Forehead + + -
6 27/M Infraauricular +2 + -
7 31/F Neck + + -
2 (n=7) Head and neck 3 (43%) 4 (57%) 1 (14%) 1 (14%) 4 (57%) 1 (14%) 2 (29%)
8 18/F Supraclavicular + + -
9 42/M Shoulder + + -
10 33/M Shoulder + + -
11 43/M Shoulder + + -
12 51/F Shoulder + + -
13 31/M Shoulder + + -
14 56/F Shoulder + + -
15 51/M Scapula + + -
16 44/M Scapula + + -
17 40/F Décolleté + + -
18 41/M Breast + + -
19 48/F Breast + + -
20 43/F Breast + + -
21 61/M Breast + -
22 44/M Breast + + -
23 36/M Back + + -
24 37/M Back + + -
25 21/M Back + + -
26 86/F Flank + + -
27 24/M Flank + + -
28 21/F Flank + + -
29 45/M Abdomen + + -
30 12/M Abdomen + +b -
31 69/F Abdomen + + -
32 27/F Abdomen + + -
33 28/F Abdomen + + -
34 22/F Mons pubis + + -
35 52/F Buttock + + -
36 27/F Groin + + -
37 61/F Groin + +
38 45/F Groin + + -
Z (n=31) Trunk 15 (48%) 16 (52%) 28 (90%) 3 (10%) -
39 40/M Upper arm + + -
40 30/F Upper arm + +b -
41 48/M Upper arm + + -
42 58/F Lower arm + + -
43 41/F Thigh + + -
44 58/F Thigh + + -
45 43/F Thigh + + -
46 42/F Thigh + - + -
47 25/F Lower leg + + -
48 52/M Dorsum of foot + + -
2 (n=10) Extremities 6 (60%) 1 (10%) 3 (30%) 2 (20%) 8 (80%) -
2 (n=48) All cases 21 (44%) 1(2%) 22 (46%) 4 (8%) 2 (4%) 37 (77%) 4 (8%) 4 (8%) 1 (2%) 2 (4%)

2The deep margin of this case reached the muscle and parotid gland. bSubcutaneous dermatofibrosarcoma protuberans.

Fig. 1. Micrographic surgery of dermatofibrosarcoma protuberans with fascia preservation. (a) Preoperative image with (b) marked surgical
margin. (c) Excision down to but not including the fascia and (d) direct closure.
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Fig. 2. Localization-dependent histological differences. (a b) Haematoxylin and eosin staining (H&E) and CD34 immunohistochemistry of a
Dermatofibrosarcoma protuberans (DFSP) on the trunk with dermal and subcutaneous infiltration (20x). (c) H&E staining of a DFSP on the forehead.
Arrowhead marks the infiltration of the skeletal muscle (20x). Note the smaller thickness of the dermis and subcutis and deeper location of the tumour
with minimal dermal connection compared with (a). (d) Higher magnification (200x) of (c) with monotonous spindle cells surrounding muscle fibres.

Maximum histological excision depth and tumour
extension did not differ significantly with respect to the
macroscopically visible tumour size (maximum tumour
diameter) and there was no significant correlation bet-
ween maximum tumour diameter and width of surgical
margins (Fig. S1').

DISCUSSION

DFSP is a mesenchymal tumour of intermediate malig-
nancy, and is typically located in the reticular dermis and
subcutis (2, 13). Surgical treatment of DFSP is challeng-
ing, as the tumour diffusely infiltrates the surrounding
tissue and may also affect deeper structures (9). Complete
excision with meticulous histological evaluation of all
peripheral and deep margins is the mainstay of DFSP
treatment (11). A systematic review assessed the efficacy
of MS for the treatment of DFSP and found a lower re-
currence rate after MS (1.11%; 95% confidence interval

Table II1. Univariate analysis of factors associated with histological
tumour extension

Maximum depth of tumour

extension
Subcutis Beyond subcutis
Characteristics n (%) n (%) p-value?
Sex 0.71
Male 17 (77)  5(23)
Female 22 (85) 4 (15)
Age 1.0
<43 years 23(82) 5(18)
>43 years 16 (80) 4 (20)
Maximum clinical tumour diameterb, 0.66
mm
<35 16 (89) 2 (11)
>35 14 (82)  3(18)
Localization <0.001
Head and neck 1(14) 6 (86)
Trunk 28 (90) 3 (10)
Extremities 10 (100) 0 (0)

@p-value refers to )(2 test or Fisher’s exact test. PTumours with previous incomplete
resection (n=13) were excluded from the analysis. The total number of analysed
tumours was 35.

www.medicaljournals.se/acta

(95% CI), 0.02—-6.03%) compared with WLE (6.32%;
95% CI, 3.19-11.02%) (7).

MS is based on the adjustment of surgical margins ac-
cording to the individual tumour growth. The advantage
over WLE lies not only in the tissue-sparing properties,
but particularly in the precise tumour mapping with al-
most complete visualization of the margins. In contrast,
it is estimated that less than 0.5% of the actual resection
margin is histologically evaluated after conventional
excision (14). These differences explain the superior
outcome of MS compared with WLE despite reduced
peripheral safety margin (7, 15). Serial excisions by
MS until tumour-free margins are achieved is a well-
established method in surgical therapy for cutaneous
malignancies (16). If the principle of MS is trusted, there
is no rationale to do this only for horizontal and not also
for vertical tumour extensions and to require here the
excision of an additional layer, such as the fascia.

Based on current data, it is unclear whether micros-
copically controlled complete excision of DFSP with
sparing of the fascia is safe, as previous studies either
categorically removed the fascia (17) or did not com-
ment on the resection status of the fascia (18, 19). This
lack of evidence may explain why the current European
consensus-based interdisciplinary guideline for the treat-
ment of DFSP recommends the removal of the fascia
independently of the surgical technique (11).

The current study shows that: (7) preservation of the
fascia is safe in case of tumour extension not beyond the
subcutis; and (77) the infiltration depth of DFSP depends
on localization. The current data demonstrate that 93%
of tumours (38/41) on the trunk and extremities, but
only 14% of tumours (1/7) in the head and neck area,
were confined to the dermis and subcutis. Overall, 81%
of tumours (41/48) did not extend beyond the subcutis,

*https://doi.org/10.2340/00015555-3915
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which is consistent with previous studies in which 77%
of DFSP neither showed neuromuscular, osseous (20)
nor fascia infiltration (10). However, site-dependent dif-
ferences in the tumour extension were not investigated
in any of these studies. The histological analysis in the
current study shows that the vast majority of tumours
could have been removed completely above the fascia,
and deeper excisions were required in only a minority
of tumours, most of which were located on the head.
Furthermore, there is no evidence that preserving the
fascia is associated with an increased risk of recurrence.
The fascia is only a thin barrier against tumour inva-
sion (21), and infiltration of the fascia without deeper
growth was the exception in the current study (8% of
DFSP). This observation does not seem to be related to
the predominance of epifascial tumours in the current
study cohort. Llombart et al. (22) examined overall
larger and partly fibrosarcomatous transformed DFSP,
of which 59% were localized above the fascia and 29%
infiltrated the muscle and periosteum. However, even
in this study, infiltration of the fascia without growth
beyond was found in only 12% of cases. DFSP usually
arises in the reticular dermis and almost invariably
involves the subcutis, which results in a characteristic
histological honeycomb appearance (2). The thickness
of the subcutis therefore plays a crucial role in how fast
the tumour infiltrates deeper structures and this may
explain why tumours at localizations with thin subcutis
(head and neck) are more likely to infiltrate fascia and
muscle than those at localizations with thicker subcutis
(trunk and extremities). Moreover, it has been shown
that subcutaneous DFSP, a rare subtype with no or only
minimal dermal involvement and frequent infiltration of
the muscle and periosteum, has a predilection for the
head (22). Although, in the current study, none of the
tumours on the head met the strict criteria of subcuta-
neous DFSP (23), as more than minimal dermal involve-
ment was identified on step sections, it was still notable
that the dermal portion of these tumours was usually less
pronounced and the centre of these tumours deeper than
that of tumours outside the head (Fig. 1). This could
additionally contribute to a more infiltrative growth.
Recently, Hao et al. (12) proposed in an update on the
diagnosis and treatment of DFSP that superficial tumours
without invasion of the underlying fascia “may be directly
excised without dissecting underlying fascia”. However,
how superficial and deep tumours can be differentiated
preoperatively is unclear. The current study demonstrates
that tumour localization, but not the macroscopically vi-
sible tumour size, is a good surrogate parameter for this
classification. The need for a site-specific adjustment of
the excision depth has already been recognized by other
authors. Parker et al. (24) showed in their case series that
all tumours on the scalp and forehead required excisions
through the periosteum, whereas those at other locations
could be completely removed by cutting through the fas-
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cia. The current study comes to similar conclusions, but
questions the categorical necessity of the fascia resection
in the setting of MS. The superficial location of DFSP on
the trunk and extremities suggests that primary excision
of these tumours down to, but not including, the fascia
is sufficient in most cases. Deeper excisions can then be
performed in a second step according to the histological
margin assessment if necessary. Tumours in the head
and neck showed an overall more infiltrative growth
and a greater variation in infiltration depth, ranging from
predominantly subcutaneous tumours to tumours infiltra-
ting into the periosteum. This underscores the need for
individualized treatment concepts in this area and that
MS with its accurate mapping of tumour extensions is
the method of choice. Even though excising the fascia
does not add significant morbidity in most cases, there
are sensitive locations (flexures, e.g. groin, face and neck)
where the fascia has a relationship to important nerves
and vessels (25). Thus, sparing the fascia may also result
in fewer postoperative complications and reduced mor-
bidity. The fascia is not a meaningless muscle envelope,
but is richly vascularized and contains well-developed
lymphatic channels (26). It has been shown that preserva-
tion of the fascia reduces the incidence of postoperative
lymphoedema after lymph node dissection (27) and leads
to fewer seromas, less time until drain removal, drain
output and shorter hospital stay after abdominoplasty
(28). In addition, fascia-derived stem cells may represent
a source for musculoskeletal tissue repair (29) and it has
been shown that scars are more severe when the fascia
is injured surgically (30).

The recurrence rate in the current study (4%) is in
line with previously published case series despite a less
aggressive surgical approach (7). It is noteworthy that
both patients with local recurrences in our study had
positive microscopic margins. This demonstrates that, if
follow-up is sufficiently long, even small tumour rem-
nants can lead to recurrences and confirms the findings
of Bowne et al. (20) who identified positive margins as
the most important risk factor for local recurrence in a
multivariate analysis.

Limitations

This study has several limitations. The follow-up time
may not be long enough to record all local recurrences.
Recurrent tumours after MS tend to occur later than
those after WLE and the mean time to occurrence was 68
months after MS in a systematic review (2, 7). Further-
more, the tumours in this retrospective study were not
removed strictly according to uniform criteria. Some
epifascial tumours were removed including the fascia
or muscle according to the individual evaluation of the
surgeon, while others were removed above the fascia.
Thus, it cannot be excluded that more infiltrating tumours
were treated more aggressively. Importantly, the results
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of the current study are from a single institution and a
broader application of the method will ultimately require
external validation at other centres.

Conclusion

This study shows that MS of DFSP allows the identifica-
tion of cases with possibility of fascia preservation and
confirms site-specific differences in the infiltration pat-
tern of DFSP, which should be incorporated in surgical
planning.
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