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ARTICLE INFO                                       ABSTRACT 
 
 
 

Tissue expansion has become the most important armamentarium for aesthetic scalp 
reconstruction as it allows the surgeon to cover large defects using local tissue of appropriate 
colour, texture and adnexal structure with minimum donor site morbidity. It is commonly used in 
reconstruction of large defects created due to any trauma, electric burn over scalp, excision of 
tumors, carcinoma of breast following reconstruction of operation and in many other conditions. 
A child aged 6 years who came accompanied with her parents with injury to scalp from a 
devastating fire accident  at the age of 2 years treated outside for 4 years she was having exposed 
area of skull with pulsating duramater with a thin layer of unhealthy skin without skull bone. She 
was subjected to the placement of a rectangular silicone tissue expander inside local hair bearing 
area of healthy tissue after the excision of unhealthy tissue. The frontoparietal defect of scalp with 
exposed visible pulsating duramatter along with absence of outer calvarium was subjected to 
placement of tissue expander inside the healthy area of scalp to achieve required flap dimension. 
Excision of unhealthy tissue over the defect with exposed inner skull bone was done and defect 
was covered with flap created through tissue expander. The use of tissue expander yielded 
adequate flap coverage and also excellent aesthetic and cosmetic result at the end of 6 months of 
follow up. 
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INTRODUCTION 
 
The proper way of scalp reconstruction usually presents a 
challenge to plastic surgeon due to several factors including 
inelastic nature of scalp and special hairy nature of scalp skin 
(Fan and Yang, 1997). Neumann in 1956 followed by 
Radovan in 1976 recognized the potential of tissue expansion 
for reconstructive surgery (Bauer et al., 1987). Human skin 
has a property that can be stretched to many fold of its original 
size, while remaining phenotypically similar to its initial state, 
without any reported malignant transformation (DeFilippo and 
Atala, 2002). When skin is stretched beyond its physiological 
limit mechano-transduction pathways are activated which 
results in cell growth and increase in cell number (Gemperil 
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et al., 1991 and Friedman et al., 1996). So in the past four 
decades, tissue expanders have been widely used for 
reconstructions requiring skin gain. Thus tissue expander has 
added a new dimension to the world of plastic surgery since its 
development (Fan and Yang, 1997). It is used in a variety of 
cases to develop skin and tissue flaps for defect correction 
without undue tension. The tissue expander consists of a 
silicone elastomer expander with a remote silicone elastomer 
injection dome. The silicone expander is available in variety of 
shapes like elliptical, rectangular, round and crescent shaped. 
Now we would like to present a case of injury to scalp due to a 
devastating fire accident in a girl child when she was 2 years 
old with exposed Dura covering brain and with a loss of a 
portion of her skull bone in frontoparietal area which was 
treated outside. The child came to our Hospital at the age of 
six years with exposed portion of right frontoparietal area of 
scalp with exposed visible pulsating Dura covered with thin 
layer of skin. We decided to use a rectangular silicone tissue 
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expander of 250ml capacity to cover the defect
calvarium and finally skin grafting was done
to cover the defect in two sittings. Finally exposed dural 
portion was well  covered with good aesthetic
cosmetic result. In future Calvarial bone graft may be needed 
for deficient calvarium.  
 
Case Report 
 
A girl child came accompanied with her parents 
hospital with a history of injury to scalp from a devastating 
fire accident at the age of six years  thereby practically leaving 
her brain covered with Dura and thin layer of burnt skin
exposed with a loss of a portion of her skull bone. The right 
side of face and the scalp were badly burnt in the fire. The 
patient was brought to our hospital  in a condition 
of a portion of her skull bone and the outer membranous 
covering of the brain which was the duramatter, pulsating just 
below a thin layer of skin tissue in that exposed portion
(Fig. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To repair the defect,  we initially needed a thick skin 
the exposed pulsatile brain defect covered with duramater and 
finally wanted to do skin flap coverage in the front portion of 
the scalp so that when the hair would grow up on that portion, 
it could be brushed back to cover the scar. In fact we, not only 
wanted to give the little girl as much of a normal look as 
possible but also wanted to provide a cushioning of hair on the 
affected area. In order to achieve this we needed thick skin 
which we wanted to take from the unaffected portion of the 
child’s scalp. So to create excess skin flap, a silicone tissue 
expander was inserted under the normal area of the s
silicone tissue expander was placed through a small incision 
over the healthy hair bearing area of scalp and the injected port 
was placed in the left parietal area of scalp. 
normal saline was introduced to expand the skin throu
port. Gradually 15 ml of normal saline was injected every 
weekly as an outdoor basis through a port which was also 
placed under the scalp bearing area of skin. Along with the 
gradual administration of normal saline the skin ballooned 
outward and finally it was adequate to cover the right parietal 
defect. It took 3 months to achieve the required dimension
(Fig. 2). At the second operation, after obtaining the desired 
expansion the silicone bag was removed along with the 
capsule through the same skin incision (Fig- 
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The expanded skin and soft tissue of scalp was raised as a 
rotational flap and the flap was advanced to cover the scalp 
wound and the dural pulsation was well covered (Fig -4,5,6). 
However an elevated dog ear like portion of skin still 
remained at the base of flap which was later corrected after  
three months (Fig- 7). The operative and post operative 
courses were uneventful .The final outcome was cosmetically 
and aesthetically excellent at the end of 6 months follow up. 
 

RESULTS 
 
The use of silicone tissue expander yielded adequate flap 
coverage with hair bearing area in front  and also excellent 
aesthetic result at the end of 6 months. 
 

DISCUSSION AND CONCLUSION 
 
We can conclude that tissue expander is useful method of 
achieving scalp reconstruction where there is little available 
tissue. The best results depend on careful patient selection, 
meticulous attention to details of surgical maneuver including 
good homeostasis, adequate pocketing and fine handling of 
expander. However skin displays an impressive functional 
plasticity, which allows it to adapt gradually to environmental 
changes (Zollner et al., 2012). Since the technique of tissue 
expansion was popularized by Radovan 1978, cutaneous 
expansion used increasingly in reconstructive surgery (Chun 
and Rohrich, 1998).  
 
Stretches beyond the skin’s physiological limit involve several 
mechano-transduction pathways, which increase mitotic 
activity and collagen synthesis ultimately resulting in a net 
gain in skin surface area (Buganza Tepole et al., 2014). Now 
tissue expansion became the most important armamentarium 
for aesthetic scalp reconstruction as it allows the surgeon to 
cover large defects using local tissue of appropriate colour, 
texture and adnexal structure with minimum donor site 
morbidity. Also we find no relation between complication rate 
and type of expander or specific site in the scalp. A tissue 
expander is commonly used in reconstruction of large defects 
created due to any trauma, electric burn over scalp, excision of 
tumors, carcinoma of breast following reconstruction of 
operation and in many other condition (Bonaparte et al., 2011 
and Earnest et al., 2005).  
 
However the tissue expander needs a step-by-step inflation, 
often in a weekly or bi-weekly schedule. Complications 
include infection, extrusion, haematoma, flapischaemia and 
expander perforation (Dotan et al., 2009). Anatomical region 
for the expander implantation and the total volume for tissue 
expansion are factors that influence the complication rate and 
outcome (Bozkurt et al., 2008). The expander is placed in the 
adjoining tissue of the area to be excised. After creation of a 
flap which is adequate to cover the anticipated defect, it is 
removed with the formed capsule. Subsequently after defect is 
created by excision it is covered with the flap to achieve 
excellent cosmetic and aesthetic outcome. So we concluded 
that tissue expansion is a useful method of achieving scalp 
reconstruction where there is little available tissue. The 
complications are generally less and manageable. 
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