Clinical Note

Versatile Use of Skin Expanders in Facial Plastic Surgery

Thomas Romo 11, MD, Jeffrey Goldberg, MD

® Large soft-tissue resection defects of the face and scalp
present an arduous technical problem for the facial plastic
surgeon. Successfully matching tissue coverage with similar
skin color and texture is usually limited by the amount of
available local skin. Also, the need to limit distortion of fixed
anatomic sites when harvesting local skin must be ad-
dressed. With the advent and utilization of soft-tissue
expanders, the availability of local skin is increased and an-
atomic distortions are limited. This article describes the
versatile use of skin expansion in facial plastic and recon-
structive surgery. Expansion techniques include long-term
expansion for scalp and cervicofacial defects. Acute intra-
operative expansion techniques address repair of perioral,
labial, and nasal mucosal lining defects. The success, limi-
tations, and complications of these techniques are re-
viewed.

(Arch Otolaryngol Head Neck Surg. 1992;118:333-337)

The expansion of cervicofacial skin and soft tissue using

subcutaneously implanted Silastic expanders has be-
come a mainstay in head and neck reconstruction. Adja-
cently expanded donor site skin provides optimal tissue
replacement for cervicofacial defects.

The technique of long-term skin expansion in reconstruct-
ing defects has been adequately described and used in mul-
tiple sites in the head and neck. Qur approach to long-term
skin expansion is presented in several case reports including
our technique and postoperative results.

Acute intraoperative skin expansion, including mu-
cosal lining expansion, has entered the armamentarium
of the reconstructive surgeon. Intraoperative expanded
skin and mucosal lining provides an immediate in-
crease in donor site tissue, although the long-term ben-
efits of this acutely expanded tissue have not with-
stood the test of time. Our technique and initial
tindings using acute intraoperative expansion of peri-
oral epithelium and intranasal mucosal lining in recon-
structing defects is presented.

MATERIALS AND METHODS
Scalp Expansion for Removal of Sebaceous Nevus
of the Temporal Aspect of the Scalp

Long-term scalp expansion for the management of scalp
deformities and neoplasms provides hair-bearing skin for defect
coverage. A twolold to threefold scalp expansion can be
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achieved without appreciable hair thinning on the expanded
flap.' Hair growth and adenexal functions remain normal.”
CaSE 1.—A 14-year-old boy was referred for removal of a large
sebaceous nevus involving the right posterior auricular skin and
postauricular and temporal aspects of the scalp. The patient wears
a right postauricular hearing aid for a sensorineural hearing loss
and states the skin behind his ear was chronically irmitated. The
primary procedure included excision of the lesion from the auricle
and the postauricular nonhair-bearing skin. A full-thickness su-
praclavicular skin graft was used for immediate coverage of this
defect. A 200-mL, 8 x 5-cm tissue expander was then placed in the
subgalleal plane of the superior temporoparietal scalp. The ex-
pander port was placed over the mastoid process and a small suc-
tion drain (Hemovac) was placed in the wound. Ten weekly
expansions followed with a tolal final expansion volume of 400 mL.
During the second procedure the remaining nevus was excised.
The expanded hair-bearing flap was subsequently rotated into po-
sition, allowing for a tension-free closure. One year postopera-
tively, the postauricular hair margin remains in a natural anatomic
position and no complications were encountered (Fig 1).

Reconstruction for Giant Cervical Keloid

Long-term skin expansion for reconstruction of cervical and
submandibular defects is associated with a higher risk of com-
plications than expansion in other regions of the head and neck.
The cervical skin and subcutaneous tissue are relatively thin, al-
lowing for pooling of saline in the most dependent portion of the
expander. This pooling may cause buckling of the expander and
disproportionate expansion of the lower skin of the expanded
flap. Successtul reconstruction in this region, however, has of-
ten been reported with caretul observation and judicious expan-
sion. Placement of long-term skin expanders in the supraclavic-
ular region minimizes gravitational forces.’

CASE 2.—A 27-year-old black woman presented with large
bilateral cervical keloids occurring after unsuccessful surgery for
auricular reconstruction. The keloids extended from the inferior
auricular region to the submandibular and superior cervical re-
gions. Staged separate reconstruction of the right and left cervi-
cal keloids was planned. At the primary procedure, a 400-mlL,
5 % 8-cm expander was placed into the right supraclavicular
fossa in the subcutaneous plane. The expansion port was placed
over the mastoid process and a small drain (TTemovac) was
placed in the wound (Fig 2). Initial expansion was commenced
at 2 weeks following insertion of the expander. Twenty weekly
expansions of 30 mL per injection resulted in a total expander
volume of 600 mL at 5 months. Strict sterile technique at each
expansion session included cleansing the skin over the port site
prior to injection with betadine solution. Sterile gloves, sterile
syringes with 19-gauge needles, and sterile saline were used at
Each I':‘Xpa'l'lfi'i()n Se58101.

During the second-stage reconstruction, an incision was made
along the superior margin of the right cervical keloid. The kel-
oid was then excised [ollowing subcutaneous dissection and el-
evation of the right cervical flap inferior to the supraclavicular
expandcer. Portions of the thick expander capsule were released
to allow tension-tree closure of the cervical defect. Deep tacking
sutures in the subcutaneous plane were placed to retard inferior
gravitational pull on the incision closure site. Fighteen months
postoperatively the patient has no new evidence of keloid
formation and no complications have been encountered. Recon-
struction of the left cervical keloid is planned in the future.
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Fig 1.— Jop left, Preoperative view of right postavuricular and scalp sebaceous nevus. Top center, Maximum scalp expansion (o 400 mL in

subgaleal expander. Top right, Anterior view of maximal scalp cxpansion. Bottom left, Lievatior

1 of expanded scalp tlap. Bottom center,

Rotational advancement of scalp flap. Bottom right, Postoperative view of natural-appearing hair margin at 18 months.

Acute Intraoperative Expansion
for Cleft Lip Scar Revision

Acute intraoperative tissue expansion provides an immediate
source of additional donor tissue, permitting tensionless closure
of small defects in the head and neck. The average tissue gain
ranges from 0.5 to 0.75 em for nasal tip expansion and from 1.0
to 2.5 em for scalp, forehead, midface, and neck expansion.’

CASE 3.—A 13-year-old girl presented requesting acsthetic
revision of a previously repaired clefl lip. The prior reconstruc-
tion resulted in a scar contracture along the tiltrum causing ver-
million border asymmetry as well as diastasis of the orbicularis
orts muscle.

Acute expansion reconstruction was initiated by excising the
vermillion portion of the labial scar following injection of the lip
with 1% xylocaine with 1:100000 epinephrine (Fig 3). Subse-
quently, a subeutancous dissection plane beneath the filtrum
scar was developed to facilitate insertion of a 3-mL, 1 x 3-cm
expander. Cyclic expansion was commenced with 2 mL of ster-
ile saline being injected into the externalized peripheral port. A
straight hemostat was used to cross clamp the expander line and
expansion at this volume was allowed to remain (or 5 minutes.
Next all fluid was aspirated from the expander through the pe-
ripheral port,

Cyclical expansion was then continued with 4 mL of sterile
saline and then finally with 6 mL of saline being injected inlo the
perioral expander. Acute expansion was allowed to remain on
tull stretch for 5 minutes,

Excision of the filtrum scar and reapproximation of the
diastased orbicularis oris muscle was then accomplished. Ten-
sionless closure of the filtrum incision was then easily performed
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using the acutely expanded perioral advancement flaps. No
postaperative drains were used and no postoperative complica-
tions have been encountered.

Acute Intraoperative Nasal Mucosal Lining Expansion
for Seplal Perforation Repair

CASE 5.—The final case examines the use of nasal tloor mu-
cosal lining expansion infraoperatively in conjunction with a
midfacial degloving technique for closure of large septal perfo-
rations. The technique tor closing septal perforations using the
midfacial degloving technique has been described previously.”
The midtacial degloving techniques provide excellent exposure
of the nasal vault and nasal septum. The midfacial skin and soft
tissues are reflected superiorly, thus exposing the cartilaginous
structures of the nosc prior to mobilization of bilateral posteri-
orly based nasal floor mucosal flaps (Fig 4).

Acute intraoperative expansion ol the nasal mucosal lining is
initiated by anterior to posterior subperiosteal elevation of the
nasal floor mucosa. Horizontal disseclion extends from the me-
dial maxillary ¢rest to the intersection of the bony nasal floor and
lateral nasal wall. Posterior dissection extends to the intersection
of the hard and soft palate. Insertion of a 3-mL, 1 x 3-cm
expander into the subperiosteal nasal floor pocket is then
accomplished. Cyclical expansion of the nasal floor mucosa 1s
performed at 5-minute expansion cycles to a total volume of 8
mL. Securing the anterior nasal tloor mucosa to the anterior bony
nasal pyramid with small skin staples provides four-point fixa-
tion for maximal mucosal expansion. Detlation and removal ol
the nasal floor expander is then performed.

Next, the expanded nasal mucosal floor flaps are rotated me-
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Fig 2.—Top left, Preoperative lateral view of right cervical keloid. Top center, Anterior view of cervical keloids. Top right, Fxpanded right
supraclavicular lissue expander. Bottom left, Second-stage reconstruction with incision of keloid at superior margin, Bottom center, Exci
sion of keloid and superior advancement of cervical flap. Bottom right, Postoperative lateral view of cervical incision at 18 months.

Fig 3.—Top left, Preoperative cleft-lip scar, note shortened filtrum. Top center, Intrapperative view; excision of labial scar with planned ex-
pander placement. Top right, Placcment of 3- mL, 1 ® 3-cm skin expander into subcutaneous pocket. Rottom left, Acute intraoperative
skin expansion al maximum volume of & mL. Bottom center, Maximum expansion lateral view. Boltonn right, Postoperative eleft-lip scar
revision at 1 yvear.
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Fig 4.— Top left, Midface degloving technique exposing large septal perforation, perforation highlighicd with Telta gauze. Top center, Iwo-
point tatiooing of nasal floor mucosa, allowing postexpansion mucosal measurcment. Top right, Elevation of nasal mucosal floor flaps.
Middle left, Insertion of mucosal expander along nasal floor. Middle center, Initial acute expansion of nasal floor mucosa. Middle right,
Third cyclic expansion of nasal floor mucosa to 6-mit volume. Bottom lell, Removed tloor expander with acute expanded right-sided nasal
mucosal flap. Bottom right, Total closure of septal perforation with rotated-expanded mucosal flap

dially, providing a tension-free closure of the seplal perforation.
l'o date, the procedure has been used in 10 patients for closure
of large septal perforations measuring 2.0 cm or greater. Total
closure of all septal perforations has been accomplished during
a 6- to 24-month postoperative lollow-up period.
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COMMENT

The use of long-term conventional and acute intraop-
erative soll-tissue expansions have established them-
selves as favorable techniques for reconstruction of head
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