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Although the advent of endoscopic technology is ex-
panding the fields of reconstructive and aesthetic surgery
in adults, there have been few reports of the use of this
technology in the pediatric population. Because of their
minimally invasive narture, vet wide range of exposure,
endoscopic techniques have much appeal for this age
group. Here we present our experience with endoscopic
pediatric plastic surgery. From February of 1995 to August
of 1997, 104 patients underwent 139 procedures utilizing
5- and 10-mm endoscopes. There were 58 male and 46
female patients. The mean age at surgery was 5.6 years
(range, 3 weeks to 19 years). The most common type of
procedures performed were insertion of tissue expanders
(n = 34), excision of benign head and neck masses (n =
27), torticollisrelease (n = 20), excision of vascular lesions
(n = 13), and miscellaneous procedures, (n = 10). There
were 26 complications in 139 procedures (19 percent).
Seventeen (65 percent) were in the tissue expander
group. The rest were scattered among the groups with
other diagnaoses. Although there did not appear to be a
specific type of complication associated with endoscopy,
77 percent occurred in the first 2 months of our study.
This suggests a relatively steep technical learning curve.
These results demonstrate that endoscopic techniques are
eminently applicable in the pediatric population, provid-
ing the benefits of small and remote incisional wounds,
with complication rates that are comparable with those of
conventional open surgical treatment. (Plast. Reconstr.
Surg. 102: 1446, 1998.)

Endoscopic surgery was introduced by Ja-
cobeaeus in 1910.! Improvements in instru-
mentation, anesthetic techniques, and radio-
graphic imaging have led to a proliferation of
surgical endoscopic applications. In the field of
otolaryngology, open sinus surgery has been
largely replaced by functional endoscopic sinus
surgery.” In urologic surgery, orthopedics, neu-
rosurgery, and gastrointestinal surgery, endo-
scopic procedures are being applied at an ever-

increasing pace, replacing open surgery for
many conditions.** The plastic surgery appli-
cations of endoscopic surgical techniques have
only recently been recognized.®” Most of the
plastic surgery experience with endoscopic sur-
gery has been for aesthetic applications, in
which a premium is placed on the size and
location of surgical incisions and on ease of
recovery.®?

In 1994, it became apparent to us that there
were many potential uses for endoscopic sur-
gery in the field of pediatric plastic surgery, in
which the size and location of the surgical
incision are critical. In addition, we believed
that, with slight modifications of established
aesthetic endoscopic techniques, many com-
mon problems seen in the pediatric popula-
tion could be treated safely and effectively. We
were encouraged by our initial experience with
41 pediatric patients and have continued to
extend endoscopic applications into pediatric
plastic surgery.'®!! We report our experience
over a 2.5-year period in 104 consecutive pedi-
atric patients on whom we performed endo-
scopic procedures for a variety of conditions.

MATERIALS AND METHODS

A total of 104 pediatric patients (58 male
and 46 female) aged 3 weeks to 19 years (mean
5.6 years) underwent 139 endoscopic surgical
procedures between February of 1995 and Au-
gust of 1997. For purposes of classification, we
divided the patients by indications for surgery
into six groups—vascular lesions, head lesions,
neck lesions, torticollis, tissue expanders, and
miscellaneous (Table I). All patients with mid-
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TABLE [
Summary of Indications for Surgerv and Complications in

104 Padents Undergoing Endoscopic Procedures

Complicatons

N of Patients N %

Vascular lesions 15 t T
Head neck lesions 27 3 Ll
Torucollis ) () ()
Miscellaneous 10 0 0
)

3

Tissue expanders 34 17
Toral 104 25

S il

"e facial masses underwent a magnetic reso-
.. hce imaging or computerized axial tomog-
raphy scan to rule out intracranial extension.
Patients with large masses believed to have a
vascular origin underwent magnetic resonance
imaging scanning to define the depth and ex-
tent of the lesion. Instruments and equipment
were 5- and 10-mm, 30-degree, down-viewing,
rigid endoscopes; xenon light source; mini-
scope-mounted video camera; video monitor

.d recorder; ergonomic endoscopic scissors
and graspers; periosteal dissectors; endoscopic
suction cautery; KTP and YAG lasers; and con-
ventional instrumentation as needed. The gen-
eral principles outlined by Eaves at al.® were
used to create an optical cavity and to place
incisions for observation and working ports.
Dilute lidocaine and epinephrine solution was
injected into the anatomic area at least 10 min-
ites before making any incisions to facilitate
dissection and minimize bleeding. Tissue ex-
panders, with buried injection ports, were ex-
panded to 10 percent of their fill volume at the
time of placement, and further expansion
commenced 1 to 3 weeks later according to the
surgeon'’s preference. The mean period of ex-
pansion was 6 weeks (range 4 to 8 weeks). All
patients undergoing endoscopic torticollis re-
lease had failed physical therapy and had per-
sistent torticollis with facial deformity.

RESULTS

There were 26 operative or perioperative
complications noted during the study period
(Table I). The majority of complications oc-
curred in the first 3 months of our study (Fig.
1). The greatest number of complications oc-
curred in the tissue expander group. After ex-
pander placement, there were three infections,
three ruptures, four exposures, three seromas
during expansion, and four minor wound de-
hiscences. All complications that necessitated
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Fic. 1. Graphic representation of the endoscopic compli-

caton curve over the period of study. Note that most of the

problems occurred early in our experience.

expander removal occurred 3 weeks or more
after expander placement. Two of the infected
patients responded to oral antibiotics. and ex-
pansion was completed, whereas the third did
require expander removal. The four exposed
expanders necessitated premature removal, at
approximately 50 percent of full expansion.
providing insufficient tissue for complete re-
construction.

There were three complications in the group
of patients with benign head and neck masses.
One patient, with a lateral periorbital dermoid
cyst, developed a postoperative frontal fluid
accumulation with infection, necessitating
drainage and antibiotics. Another patient, with
a similar lesion, had a postoperative ipsilateral
frontal nerve paresis that resolved over a
5-week period. A third patient, with a large
dermoid cyst at the nasal glabellar juncture,
had necrosis of a 1-cm area of overlying skin
caused by thermal damage from a conven-
tional needle-tip cautery. The area healed with
minimal scarring with local care only. All other
patients in this group healed uneventfully with
barely visible incisions and no recurrence of
their lesions.

All of the patients who underwent endo-
scopic torticollis release had complete muscu-
lar release without recurrent banding or dam-
age to the spinal accessory nerve. All achieved
satisfactory neck range of motion. The inci-
sions in the scalp were virtually invisible in all
cases. In the group with vascular lesions, there
was one case of incomplete removal that re-
quired a secondary open approach; the re-
maining five complications in this group in-
volved minor skin infections and partial wound
dehiscence. Figure 1 gives the temporal rela-
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uonship of our complication rates during the
study period.

DiscuUssioN

['he application of surgical endoscopic tech-
niques T-n ]J(_lll‘lII]{ pl istic surgert has been
made possible by applving lu1.11‘.!i:lf:v~| tsed in
adult aestheuc and reconstructive suraen,"=
[n our initial reports, we explored a number of

pediatric applications of endoscopic plastic
surgerv in a limited number of patents.'

Subsequently. we have refined our indications
and techniques. allowing us to broaden the
applications. Removal of lesions from the peri-
orbital and frontal areas is pertormed in much
the same way that Ramirez" has reported for
forehead and midface lift (Fig. 2). We modi-
fied these techniques to account for the size
and location of the lesions, but we were able to

FIG. 2. (Above) Intracperative endoscopic view of perior-
bital dermoid cxst (small arrows) and skull {large arow). ( Be-
low) Intraoperative endoscopic view of residual skull defect
created by dermoid cvst (arrows)
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use similar instrumentation even in very young
children. Vascular and lvmphatic lesions of the
trunk were carried out in a manner very similar
to the transaxillary breast augmentation ap-
proach reported by Price et al.,'* with the ad-
dition of a small port for the introduction of
the laser fiber where needed (Figs. 3 and 4).

The relativelv high complication rate, with
endoscopic tissue expander placement, is sim-
ilar to that reported with open techniques.'*!”
Because all of our complications occurred sev-
eral weeks after surgerv, it is difficult to find a
single technical cause. Note that our tissue ex-
pandc‘ complication rate has dropped with
increasing experience, which may indicate that
the initial problems were at least partly because
of inexperience (Table I). There are several
advantages to endoscopic expander place-
ment. These include placement of a remote
incision distant to the site of expansion so that
immediate expansion can be started without
fear of wound separation shortening the ex-
pansion period. The position of the e\pander
and port can be controlled precisely, because
they are visualized directly, avoiding a folded
expander or kinked port tubing. Finally, be-
cause we visualize the initial expansion in situ,
a leaky expander can be recognized at the time
of expander placement.

The complications we encountered with re-
moval of benign lesions of the head and neck
all occurred early in our series and were caused
by technical errors. The temporary frontalis
paralysis was caused by traction on the frontal
skin flap, which could have been avoided by
placing the incision slightly further toward the
anterior hairline. The skin loss in the glabellar
area was caused by the use of a conventional
needle-tip electrocoagulator and insufficient
retraction of the overlying skin. This problem
subsequently has been avoided by use of a mi-
crotip and an electrocoagulator and by place-
ment of a skin hook or traction suture into the
overlying skin to ensure adequate skin clear-
ance. Although small orbital dermoid cysts usu-
ally can be resected through a lid-fold incision,
leaving an inconspicuous incision, this ap-
proach may be difficult when there is tight
periosteal attachment. The traction that needs
to be exerted to gain adequate exposure, and
the splitting of the orbicularis muscle fibers
may lead to prolonged lid edema and have the
potential of damaging the delicate levator
mechanism of the infant eyelid. In larger lat-
eral orbital dermoid cysts that extend into the
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Fic. 3. (Above, left) Large growing suprascapular vascular
( Below) Intraoperative endoscopic view of Nd-Yag laser fiber ( large arrow
t incision used to excise lesion shown in above, left (small arrows). (Above, right)
esidual defect or external scar. Area of

axillary por

Nine-month postoperative follow-up. Note absence of r

previous lesion is shown by arow.

temporal fossa, a coronal incision, with the
attendant risk of frontal nerve damage and
alopecia, may be necessary in addition to the
translid approach to achieve complete re-
moval. The endoscopic approach combines
submuscular and subperiosteal dissection with
magnification, allowing for precise removal
~vithout splitting the orbicularis muscle or turn-
ag a coronal flap. In addition, magnification
allows for precise dissection. avoiding spillage
of the cyst contents. Even large orbital dermoid
cysts can be removed through a combination
of frontal and temporal port incisions. There

mass (arrow) in a 2-year-old girl.
) introduced through an

were no cases of alopecia or conspicuous scar-
ring (Fig. 2).

We followed generally accepted indications
for surgical management of lymphatic and vas-
cular lesions."s These included interference
with vision, eating, breathing, limb functon,
persistent rapid growth, and psychological dis-
tress to the parents secondary to deformity
caused bv the lesion. Vascular lesions were ap-
proached initially by using sharp dissection
and conventional cautery, but difficulties in
predicting the exact zone of thermal damage
and smoke evacuation have led us to the use of
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Fie.. 4 (Lofth Magnetic resonance imaging scan of infant with large lvmphatic malformation

I sofr assues of the Face

maton of tice

the YAG and KTP lasers. which have found
wide acceptance in other endoscopic applica-
tions.'”! The laser light can be transmitted
through a thin, fiberoptic fiber coupled to a
smoke evacuating handpiece, which is intro-
duced through a small working port. The use
of large amounts of local anesthetic with epi-
nephrine in a “wet” type of tech nique afforded
excellent hemostasis and aided with skin flap
elevation. The larger feeding vessels were visu-
alized easily with the magnification afforded by
the endoscope and laser coagulated. None of
these patients needed to be transfused. The
only unsatisfactory result was in a patient with
extensive deep dermal involvement in whom
incomplete endoscopic removal led to recur-
rence and need for open reoperation. The
endoscopic technique is ideal for vascular le-
sions or lvmphatic malformations that have rel-
atively normal overlving skin (Figs. 3 and 4). In
cases with superficial and subcutaneous in-
volvement, we have combinecd endoscopic de-
bulking of the deep component with tunable
dve laser treatment of the curaneous COmpo-
nent.

We recently reported our technique and in-
dications for endoscopic release of torticollis in
infants with one or two small scalp ports.'! This
technique evolved from our dissatisfaction with

ight) Intraoperuative endoscopic view of hmphatic malfor-

ve branches (small arows) are visualized and protected.

the scarring left by conventional open tech-
niques. To date, we have achieved complete
muscular release without recurrent or persis-
tent bands and with no instances of damage to
the spinal accessory nerve. The direct visualiza-
tion of neurovascular structures with magnifi-
cation has allowed us to maintain the innerva-
tion to both the distal and proximal
sternocleidomastoid muscles, preserving func-
tional muscle mass with complete muscular re-
lease. The scars left by the port incisions have
been nearly invisible.

The application of surgical endoscopy to
problems in pediatric plastic surgery has signif-
icant drawbacks. These include the cost of
equipment, the lack of training courses for
these specific indications. and the relativelv
long learning curve we experienced (Fig. 1).
We agree with Howard et al.* that the compli-
cations associated with endoscopic techniques
are similar to those with open techniques. In
addition, at least initially, the operating times
will be longer than with comparable open tech-
niques. We have found that our operating
times have decreased markedly with experi-
ence and are now comparable with our open
operating times. Specific pediatric endoscopic
instrumentation is not vet available, so adult
instruments have to be adapted to the shorter
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working distances. Despite these limitations,
we see an expanding role and more indications
for endoscopic applications in the pediatric

e

-~oup. The visualization and magnification
ed by the endoscope make identification

and preservation of important anatomic struc-
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res easier and dissection of lesions more pre-

cise. Coupling of endoscopic techniques with a

va
nt

rietv of fiberoptic lasers will open new ave-
tes of treatment for vascular and lymphatic

malformations with decreased scarring.
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