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Abstract: Currently, plastic surgeons are often challengagtonstruct extensive and complex tissue defieatarious
areas of the body. Despite the availability of aets of operative approaches in practice thataguglicable in the long
term for the reconstruction of tissue defects, daral autologous transplants, skin grafts, implagtis, the result is
often not satisfactory. Restrictions of these téphes in restoring and repairing tissue serve dsving force for the
development of new techniques, the developmendlipbae tissue in tissue engineering. From a didadint of view,
the expansion could be divided intdd §roups. The first group consists of physiologiegbansion, e.g. growth of an
individual. The second group includes pathologegbansion, i. skin growth over areas of tumourse Tiird group
includes artificial expansion, which was an impottaart of cosmetic or ethnic adaptations for stnibes. This review
article is addresses the application of tissue ®sipa in various types of tissues, skin, musclestames, as well as its
localization and its side effects.

1 Introduction

Tissue expansion as a surgical method is relativelyl EXxpansion of the skin
new. The clinic has been in use since 1980 arfdiitelers Tissue expansion of the skin was first describek®i7
are prof. Radovan, Austad and Rose. In most cdmes by Neumann[3,5], who used a subcutaneous rubber
donor tissue is expanded from the area adjacetite¢o balloon, gradually filled with air, to spread thé&irs
defect site. The principle of tissue expansionnéphe is immediately adjacent to the wound. He noted thaigus
to create a hemispheric dome lobe, which doesewmtel this technique can create new, undamaged skirctuzdl
any after moving respectively minimal scar on tioeat be used to cover large areas of skin injuries.dditen,
side[1,2,14. the de novoexpanded tissue-like colour and structure had

The basis of tissue expansion technique is thdentical sensory and hair bearing the missingudiss
adaptability of tissues to changing indoor condisio characteristics, with minimal scarring and morljidit the
Expanding tissues has found application in mangsacé donor site [3,5-7]. There is, in theory, no limit to the
reconstructive medicine due to many benefits. Tagybe amount of tissue that can be generated by the siqgranf
applied in different parts of the body, even in tiplé the tissue, provided that the process is carrietl ou
combinations with transplantation techniques. Thegequentially.
provide tissues with a specialized sensory fungtghtin
with almost perfect colour and texture, and minimal.1 Expansion of the bone
morbidity and scarring of the donor site are obseé[8,4). Distraction osteogenesis - this is a rapid expansio
Expansion of tissues is applicable to almost glesyof elongation using either external devices such ae bo
tissues (soft and solid tissues). It is the exgansif the distractor or internal devices such as ISKD (Intednilary

skin - mechanotransduction, muscle expansion Skeletal Kinetic Distractor). The application oftexal

myofibrillogenesis and bone expansion - distraetion devices stimulating distraction osteogenesis was

osteogenesis. introduced in 1951 by Russian physician llizaroheT
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llizar apparatus (Figure 1) is capable of elongatihe
limbs in cases of congenital diseases, patholodioak
loss, limb asymmetry, dwarf growth, nanism, andlitke

In reconstructive and aesthetic surgery, the eidpros the
mandible, e.g. in cases of congenital malformation
traumas, tumours, used with a high degree of sacoks
articulated expandef8].

The lingering method of limb extension is expansiol
through intramedullary and skeletal kinetic distoas
(ISKD). With this technique it is possible to olstaan
extension of 12 cm, but this method of expansion is
expensive, painful and time consuming (each prasedu .
takes about 8-12 montifig]. 12 G E\;t(ﬁans' %n O.f muscles . | d

Currently the ISKD system consists of a telescopic rowth — and increaseé n muscieé mass under
extension of the inner limbs, locking screwsphys'()IOg'Cal C‘?”d'“of‘s IS prqporﬂona_l to musidad a_nd
instrumentation and an external han,d-held monitdren a full-fledged diet enriched with sufficient regxcessive
the patient performs small rotation oscillationshaf limb, a::noun\t;”(])f b?sm amllnotfamd building b.IOCkS.' Tltm:pss
the ISKD inner limb extension gradually pulls thenb. of growth O musCleé Ussue expansion 1s known as
The stretch rate depends on the level of activisigcof ~ MYofibrillogenesiq12,13. Targeted expansion of muscle
the patient or on the manual handling of the lithadded iSSu€ is also observed during mechanical tranissiuby
manually monitor, which includes a magnetic sentor. SPecific techniques applied in repair and regerwrat
activates a small magnet sealed inside the exteWiéeen  techniques through endermother@p4]. _
the stretcher stretches the tissue, the internajneta  1issue expanders used for muscle expansion are
monitors and records the position of the magneth\tiis Molded into the preformed prosthesis. It can bedftvith
system ISKD doctor and patient can be monitoredleety phy5|olog|cal saline through the valve systemsleither
achieved by stretching the length, which can beitoced  incorporated on the surface of the expander (early
data and print. In use, the present ISKD need its f expanders have this structure that is not visiilay) or is
insertion into the tissue (Figure 2). The potentisk of remote and connected by a flexible silastic filliodpe to
infection is diminished as compared to extensioff!® €xpander (almost all expanders now have a eemot
procedures that require external pins or wires.|Si® is  valve). The greatest advantage of the remote vahe
designed to extend to a predetermined distancéhendo filling tube is to maintain the injection point welway
stop[10] from the balloon to prevent any risk of penetratidrthe

The highest efficacy of expansion of solid tisshas balloon when the expander is inflated. Remote pigsce

been demonstrated in cases such as congenitasetisea®/|0WS placement under the skin where it can béyeas

pathological growth (nannism), asymmetry, bone ,los@alpated15]. _ _
prolongation of bones, mandible, trauma. Standard tissue expanders, which are availabletiem

production companies are usually circular, rectéargor
crescentic (croissant) in shape and is usually faatwred

in commonly required volumes / capacities from B0 t
1000 cubic centimetres in increments of 50 to 100icc
centimetres (Figure 3). Most of the errors can bieq
satisfactorily reconstructed using standard expande
available from the manufacturer.

The expansion technique is based on regular exgransi
of the expander solution until the skin tissue @&btive
expander reaches the desired size in advance.vEhage
expiration time is 3 months. Tissue expansion is an
innovative method that provides ideal tissue for

- reconstruction with minimal effect on the donoraark: is
Figure 1: llisarov apparatugl1/ one of the few techniques that are satisfying both
functionally and aesthetically. Attractive in itsnglicity
in clinical application, tissue expansion may besidered
a reasonable method of manipulating the normal
physiological process - i.e., for the so-calledoltgical
dividend”[16,17.

Figure 2: ISKD/10/
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The tissue expanders are located near the deféuein
cranial area. Percutaneously replenishing oncevioeta
week increases the volume until the expanded 2@
larger than the size of the wound to be coveredhiey
expanded tissue. The duration of the expansionevari
depending on the clinical application, usuallylie tange
of 4 and 8 weekR23].

1.5.2 Expansion of the iris

In 2008 Dr. David F. Chang, MD used the 5-0
polypropylene Malyugin pupil expansion device by
patients with intraoperative floppy-iris syndrom®IS)
having cataract surgery. He was evaluated it ires
from 21 patients. This Malyugin ring maintainecbastant
6.0 mm pupil diameter throughout surgery (Figure 8)
Result was that all eyes achieved a best corradsel
acuity of at least 20/2%24]. This expander device is
increasingly used in such and similar visual openat
sometime with small modificatiof25-27.

Figure 3: Different types of tissue expandérs/

1.3 Indication of tissue expansion

The most frequent indications of tissue expansien a
mastectomy (breast reconstruction, implant), scars
keloids, burns, trauma, postoperative conditiorvigus
surgery, congenital melanocytic  nerve, scalp
reconstruction, genital and urethral reconstructiege
microsurgery, etd.3,4,18,19.

1.4 Localisation of tissue expanders

The use of tissue expanders has limitations that ar /
particularly related to the location of the expan@ptimal Figure 8: Malyugin nng‘ad its usé24,2g
expansion is achieved when the process is perfooned
hard surface (e.g. bone), while expansion is more53  Genital and urethral expansion
complicated when done against other soft tissuek (¢  Expansion techniques have almost unlimited
neck, abdomen). possibilities of application in the reconstructioh soft
In the latter case, it is necessary to closely moorthe issyes. Barbagli et 429-37 belong to pioneers of genital
process of tissue expansion. Expansion itself dan agng yrethral reconstruction. They work with a hégiccess
create new edges of tissue, sometimes hard, thettoée rate, perform the surgical reconstruction of madailia
addressed during the final surgery. Due to the higual  yia the tissue expansion method, even in the chse o
increase in tumour diseases, especially breastsueti foreskin recovery technique that is usually inopta
expansion is most commonly used in breast tisSygplying external tension using specialized devites

reconstructive surgeif20]. S replace the cut tissue with new cdg].
Other sites for expander placement are individegians

of the body where the tissues are expanded mono
bilaterally (Figure 4).

£6  Complications of tissue expansion
Despite the many benefits of expansion reconstmcti
. . in the treatment of extensive tissue defects, fogmit
15 Expansion of other tissues problems have been noted limiting the clinical agility
1.5.1  Expansion of the scalp, hairline _ of tissue expansion. The incidence of post-expansio
The tissue expansion induced by the mechan|caiteffq30mp|icatioﬂS was in the range of 11 to 3B/83-39.

of increasing the volume of tissue expander has liee . .
. S . Pisarski et al[38] and Antonyshyn et al40] reported
subject of research by scientists and surgeong 9867 < o most common complications following the

[6]. The ability of almost unlimited expansion, with its application of expanders: inflammation, infection,
original features and properties, has long beed nseases  gxirysjon, wound dehiscence, serum, hematoma, siecro
of fibrotic scarring of the head and face due vimus  canqjar contract, and implant rupture. Each oféhe
surgery, trauma, etc., after the removal of theawrs, .,mpications may lead to the expulsion of the exiga,

where as a result of the occurrence in the hairgiahe o remature elimination, the hospitalization, tresvly
alopecia, after the excision of the tumours, indbreection i, quced trauma of the patient, the increase of sinalale
of the defects of the cranial cover (FigurdZ)-23.
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economic parameters and the separation of theetisshe expander, hospitalization of the patient and delay
reconstruction itself. in the completion of the reconstructidid8,4qdQ, the
One of the most common complications of surgicadxpander may fail at any stage of reconstructinziuiing
wound healing is dehiscence, premature wound m@rgiat the time of the tissue expander placement angluhe
that are caused by a wound healing disorder dumtmd expansion process.
infection, wound haemorrhage and hematoma, or i@sept In the case of some injuries, the soft tissue iss0
necrosis of the wound environment caused by irgefft extensive that skin margins cannot be approximaited;
blood flow. Serum, accumulation of fluid in the fioed such cases, application of skin grafts or FLAP gairis
space that gives rise to a tumour-like featurerigsddo the necessary for closure. (Flap surgery is a techrirgplastic
concomitant complications of infection, inflammatiand and reconstructive surgery where any type of tissliteed
dehiscence. Chang et g41] in their studies of the from a donor site and moved to a recipient siten vaih
incidence of risk factors following immediate tissu intact blood supply34]. Full grain skin grafts contain the
expansions confirmed the incidence of wound dehisee epidermis and the total dermis thickness from éugpient
at 4.1% and necrosis in 4.9% of the 246 casesedsbr region. The split-thickness grafts contain the epids and
reconstruction. The most significant risk paramet@rto the variable thickness of the dermis. Grafts withigher
95% of all cases were BMI (body mass index). Duthéo dermis thickness change on the wound bed and @rovid
necessity of applying tissue expansion and inangai$6 more durable coverage. Thin grafts have the adganth
rate of success without causing undesirable factofaster revascularization, so they are more likelybe
preventive solutions have been sought. Egeland asdccessful. Thin grafts, however, tend to providesl|
Cederna[42] proposed a way of preventing endoscopidurable coveragg35]. This high rate of complications
tissue expansion by mini-invasive approaches. associated with decreasing reimbursement for the
Despite the many advantages of reconstructing larggeration alone has reduced the usability of tesué
and complex soft tissue defects with tissue expantieere  expanders themselves in the current medical envieon
are several significant problems that limit thelinical  even despite the large amount of procedures. Tovert
usability. has become a necessity to design a technique thddw
Extra cut: If open access is used to place thedissreduce this complication while maintaining the
expander, the rupture must be close to the tisqoeneling  effectiveness of the reconstruction technique,ifsagmtly
bag to allow visualization of the bag during subssd improving the clinical utility of tissue extensid87,44-
manipulation. Dehiscence of the wound: Unfortungtel 4g]. These objectives have been achieved in manycsirgi
this approach creates a wound near the tissue sipan greas using endoscopic approaches to performirtineou
pocket, which increases the risk of wound dehisesvtten  procedures. Based on this assumption, surgeons have
the tissue spreads during expansion. begun to use endoscopic approaches to the perfosmdn
Expansion Delay: To reduce the risk of woundissue expander placement in the hope that the
dehiscence, physicians usually wait a few weeles difte  complication can be reduced without minimizing the

surgical site of the tissue expander to allow wohealing  effectiveness of the reconstruction technique.
before tissue expansion begins. However, the wound

reaches only 70% of its original strength afteréels of Conclusion
treatment, so the onset of tissue expansion 6 wekds

surgery does not exclude the risk of wound dehiseen 5,
Techniques have also been proposed that try to mala@
incisions and thus reduce the risk of wound dehisegbut technique of tissue expansion is based on the tsan

this has occurred at the cost of poor visibilitydan y, ¢ jiving tissues respond to mechanical stimdirsamic

increasing difficulty in achieving haemostas|g3]. manner.” Tissue expansion has become a preferred
Although a number of surgical approaches have begf:nnique in many reconstruction techniques, bst it

suggested to reduce as much as possible thisstisfical preterences are currently under discussion due to
wound dehiscence remains a significant problemsingl gissatisfaction with the post-operative state drelrieed

open techniques. for subsequent reoperation to achieve aesthetic and

Overall, the extent of complications in theqctional satisfaction. Nowadays tissue expandees
reconstruction of the tissue expander is disprogmately | ,gaq only for expansion of the skin and some muscle
high; the authors report complications ranging flbinto  \jethods expansion of other tissues are currentlfhén

In the case of the use of tissue expansion in the
reconstruction of the limbs, an even higher degrte
complication was observed, more than 50% of thesas
The most frequently cited complications are infatti
hematoma, serum, extrusion, wound dehiscencejsaut
expander exposure, each of which may require rehubva

The main objectives of Plastic, Reconstructive and
sthetic Surgery is especially perfect replacemaint
maged tissue, in terms of functional and aesth€lie
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