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Alternative methods of skull reconstruction for giant sarcomas
Adán Araujo-López*, Mónica Gónzalez-Rodríguez, Álvaro Cruz-Hernández, Joseph A. Nuñéz-Castillo, 
Carlo A. Tristán-Tenorio, Rodolfo L. Ríos-Lara, y Juan A. Ugalde-Vitelly
Plastic and Reconstructive Surgery Service, Hospital General de México “Dr. Eduardo Liceaga”, Mexico City, Mexico

CLINICAL CASES

Abstract

Soft tissue sarcomas are malignant tumors derived from the mesoderm, the most frequent age of presentation is between 
the 5th and 7th decade of life, mostly in males, more frequent location in the extremities, leaving only 1% of presentation in 
skin hairy, and this is a new concept of treating big sarcomas. We present the case of a 45-year-old male with a diagnosis 
of soft tissue sarcoma on the frontal, parietal, and right occipital surface of approximately 35x28x25 cm, without involvement 
of adjacent organs, without adjuvant therapy. Performing an oncological resection, exposing the periosteum, performing fen-
etrations of the external table, covering the Dermal Matrix – Integra®, using a new concept to treat this large defects, after 
3 weeks with complete neodermis, we cover it with a Partial Thickness Graft, achieving 100% integration. and proper follow-up. 
Sarcomas are an uncommon and heterogeneous group of neoplasms of mesenchymal origin. Standard use of Integra re-
construction requires two stages: Integra forms a neo dermis through ingrowth of host vessels, followed by application of a 
thin split-thickness skin graft at a later date <30 days, using this new concepts of treating large defects with no flap. Sarco-
mas are highly aggressive and have very varied symptoms depending on the tumor stage at the time of diagnosis. Timely 
and improved a new concept of treatment such as an Integra® dermal regenerator, not using a flap, shows adequate inte-
gration in the patient and survival.
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Introduction

Sarcomas are a rare and heterogeneous group of neo-
plasms of mesenchymal origin1. The clinical presentation 
of sarcoma is very varied. The main symptoms are rapid 
and gradual growth tumor that can be associated with pain 
in 50%; the pain is related to the compression effect2,3.

The acellular dermal matrix (IntegraÒ) is composed 
of a laminated upper layer of Silastic, resembling epi-
dermis, it is sufficient to control water loss and prevent 
the invasion of microbes. The lower layer has a highly 
porous structure and is composed of cross-linked co-
precipitate of bovine collagen and chondroitin 6-sulfate, 

which is derived from shark cartilage2,3. In addition, the 
pore size design (20 to 125 um) of the dermal layer 
allows migration of endothelial cells and fibroblasts from 
the patient into the matrix2. Both layers serve as a ma-
trix for the migration of fibroblasts, macrophages, lym-
phocytes, and capillaries derived from the wound3,4.

Case report

The patient was a 45-year-old male, with not chron-
ic-degenerative diseases. His condition began in Jan-
uary 2021, with growth of a temporary scalp tumor, with 
abrupt growth until it involved the frontal, parietal, and 
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right occipital surface of approximately 35 x 28 x 25 cm, 
without compromise of adjacent organs and no therapy. 
Biopsy reports a high grade soft tissue sarcoma. A re-
section of the tumor was performed by the surgical 
oncology unit, with the final result of the surgical piece 
measuring 30 x 26 x 16.5 cm, it was a histological type 
of fibrosarcoma with periosteal exposure, performing 
external table fenestrations. A  new management of 
Skin coverage to use and cover with dermal matrix, 
developing a complete neodermis after 21 days of re-
generation, with review every 7  days was performed. 
As final skin coverage, a partial thickness graft is 
placed, achieving 100% integration (Figs. 1-4).

During the follow-up of the patient, with this innova-
tive technique in patients with neoplasms, we done 
replacement of advanced absorbable silver dressings 
(Mepilex AG) on 3 occasions (every 7  days until day 
21) prior to the last application, with application of graft 
(Figs. 5 and 6).

At day 21, the neodermis is assessed, the silicone 
layer of the dermal matrix is removed, achieving a 
100% neodermis, partial thickness grafts of the Olli-
er - Thiersch type are taken, meshing it, proceeding to 
fixation of the graft covering the neodermis and the full 
thickness of the bloody area, which is covered with 
perforated silicone (mepitel One) and clip with ad-
vanced absorbable silver dressings (mepilex AG) 
achieving complete coverage and fixation of the grafted 
area. It is discovered after 7 days, assessing whether 
there is any complication and a minimum of exudate is 
observed (Figs. 7 and 8).

We proceed to remove the perforated silicone dress-
ing; which, is maintained with adequate exudate, with-
out compromise, observing a 100% integration with this 
new method applied and algorithm designed for the 
management in these patients. Therefore, at the fol-
low-up for 1 month, complete and adequate integration 
is observed evolution, currently under follow-up by on-
cology to perform radiotherapy (Figs. 8-10).

Discussion

Sarcomas represent 1% of malignant tumors in 
adults2, affecting only 1 to 2 of every 500,000 people 
worldwide, with approximately 10,000 new cases per 
year in Mexico3. The mean age of patients with soft 
tissue sarcoma is 53.45 years for women and 55 years 
for men4.

There are more than 70 histological types of sarco-
mas which vary in biological and clinical characteris-
tics4. In general, they can be divided according to their 

Figure 1. 45-year-old male, with soft tissue sarcoma 
measuring 35x28x25 cm, in frontal view.

Figure 2. 45-year-old male, with soft tissue sarcoma 
measuring 35x28x25 cm, in basal view.
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Figure 3. Placement of Acellular Dermal Matrix - Integra, 
top view. 

Figure 4. Placement of Acellular Dermal Matrix - Integra, in its 
second replacement, front view, covering with mepilex AG. 

origin, into soft tissue sarcomas and bone sarcomas5. 
The most common subtypes are pleomorphic sarcoma, 
gastrointestinal stromal tumor, liposarcoma, and leio-
myosarcoma. The most common primary sites are 
extremities (43%), trunk (10%), viscera (19%), retroper-
itoneum (15%), and head and neck (9%). Generally, the 
most frequent site of metastasis is the lung, however, 
the affected area of metastasis depends to a great ex-
tent on the site where the primary tumor originated4,5.

Approximately 90% of cases occur sporadically; in 
postpartum women there is a risk of genetic mutations 
(such as Li-Fraumeni syndrome, Neurofibromatosis of 
von Recklinghausen disease); as well as environmental 
risk factors such as ionizing radiation, radiotherapy or 
chemical exhibitors4,5.

The clinical presentation of sarcoma is indistinct, be-
cause it presents a rapid and gradual tumor growth, 
which can cause pain. The size of the tumor can de-
velop compression of attached structures and exacer-
bate pain5.

Due to its low incidence and heterogeneity, the diag-
nosis is complicated and delayed, which directly affects 

the results of the assigned treatment. The presence of 
a tumor in the soft tissues should be treated by a spe-
cialized multidisciplinary team within referral centers as 
soon as a diagnosis of sarcoma is suspected6,7. Some 
essential elements for diagnosis are a complete clini-
cal history, an adequate physical examination, im-
aging studies of the primary tumor and the identifi-
cation of metastases, and biopsy (punch, incisional, or 
excisional)6.

The treatment serves as a new therapeutic option, 
as well as a new alternative to the use of dermal ma-
trices, when this combined with bloody areas due to 
neoplasia it improves survival. The primary strategy is 
based solely on surgical resection, although it has been 
shown that by adding radiotherapy can increase suc-
cess rates. There are several approaches in which 
surgical resection can be managed: it can be marginal, 
extensive or radical, and the choice is made based on 
the level of malignancy previously analyzed. In many 
cases, especially when it comes to sarcomas in the 
extremities, surgeries with greater extension of margins 
are reserved for the last line of treatment because it is 
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Figure 5. Partial thickness graft placement with 
neodermis surface top view.    

Figure 6. Partial thickness graft placement with 
neodermis surface, front view.

Figure 7. Follow-up one month after graft integration, 
without recurrence and adequate evolution. 

not only the resection of the tumor that matters, but 
also the function and quality of life of the patient6. Ra-
diotherapy and chemotherapy (with the anthracy-
cline-based regimen being the first line of treatment, 
followed by Gemcitabine and Pazopanib6-based treat-
ments) can be used as forms of neoadjuvant treatment, 
for palliative purposes in case of severe metastases, or 
as control local growth7.

In 1981, Burke and Yannas introduced the dermal 
regeneration template, it is an acellular matrix com-
posed of two skin-like layers, which has currently been 
promoted as a use for survival in patients with multiple 
comorbidities. Current protocols (Fig. 11) describe how 
to use it with oncological and trauma management8.

The top layer of the Silastic sheet is an epidermis-like 
structure, which is sufficient to control water loss and 
prevent microbial invasion. The lower layer has a highly 
porous structure and is composed of a cross-linked 
coprecipitate of bovine collagen and chondroitin 6-sul-
fate, which is derived from shark cartilage9. In addition, 
the pore size design (20 to 125 um) of the dermal layer 
allows migration of endothelial cells and fibroblasts 
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from the patient into the matrix9. Both layers serve as 
a matrix for the migration of fibroblasts, macrophages, 
lymphocytes, and capillaries derived from the wound9,10.

The migration of these cells will replace this layer 
with the patient’s own fibroblasts, a collagen network 
for the synthetic tissue to subsequently degrade. The 
matrix leads to the generation of a neodermis that is 
histologically very close to normal human dermis. The 
synthetic polysiloxane (silicone) polymer layer is a tem-
porary layer that provides wound closure, relieves met-
abolic stress due to fluid and electrolyte losses, pro-
vides a barrier against microorganisms, and delays the 
need for autograft10.

Initially, acellular dermal matrix was approved for use 
in acute burn injuries, but it has been used in a variety 
of pathologies including full-thickness acute burn 
wounds, burn scars, and the treatment of purpura ful-
minans10. Today, it is widely used in full-body recon-
structive procedures, on painful or contracted scars, 
skin resurfacing, and coverage of full-thickness skin 
graft donor sites, however, this item has the tendency 
to develop and describe how this algorithm (Fig. 11) can 
be the best option as a surgical alternative for the man-
agement of bloody areas due to cancer and trauma11.

The standard use of acellular dermal matrix recon-
struction requires two steps: it forms a neodermis 
through ingrowth of the host’s vessels, followed by the 
application of a thin, split-thickness skin graft at a later 
date of 14 to 21 days, in a current and innovative way 
that improves and describes the algorithm (Fig. 11)12.

Figure 8. Follow-up at a month and a half with adequate 
integration and improvement of integration.

Figure 9. Follow-up at 6 months with adequate volume 
and aesthetics, in frontal image.

Figure 10. Follow-up at 6 months with adequate volume 
and esthetics, in the baseline image.
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There is a tendency to explore various ways of im-
plementing single-stage acellular dermal matrix recon-
structions where the matrix and graft are placed at the 
same time, but more research is needed. In general, 
the authors are of the opinion that a stepwise proce-
dure (Fig.  11) should be used when possible, as it 
provides effective and durable results for all defect 
sizes13.

Conclusion

Soft tissue sarcomas are malignantly distributed with 
rapid and gradual growth, showing clinical exacerbation 
depending on the tumor stage at the time of diagnosis. 
Timely innovative treatment, as in our case, can show 
an improvement in survival. A dermal matrix shows a 
new way to stimulate survival and clinical improvement 
without morbidity.

The case presented is a clear example of how to stim-
ulate survival in patients with large-volume tumors in-
volving skin and soft tissues. The management of an 
extensive bloody area in the scalp due to cancer gives 
us the initial guideline to establish a management algo-
rithm in this type of patients (Fig. 11). Within our surgical 
practice, microsurgical flaps for full thickness coverage, 
such as the free-muscular latissimus dorsi flap or the 
omentum flap for this wide coverage, are viable options. 
However, in our patient, who due to the strong history of 
a low risk of survival (30 to 45% at 5 years) due to con-
clusive histological lineage, in addition to blood seques-
tration, this innovative treatment was a viable option.

This is a clinical case that shows an adequate mul-
tidisciplinary management and a medium-term 
survival which can be increased with the initiation of 
radiotherapy.
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