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Endoscopically Assisted Removal of
Tumors in the Frontal Region
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Advancements in endoscopic surgery, due in part to patient demands and in
part to provision of superior medical care by surgeons, have significantly
contributed to improvements in patients quality of life. An endoscopic oper-
ation is minimally invasive, associated with faster recovery, and produces
less postoperative morbidity. It is a well-accepted procedure in the field of
plastic surgery. By applying the principle of endoscopic surgery used in
facelift operations, we performed tumor excision in the forehead region.

Two 1.5-cm dlit incisions were made in the anterior hairline. One incision
was to allow access for the 4.0-mm, 30" endoscope, and the other was for
surgical instrumentation. These incisions, determined by the plane of dissec-
tion, were more superficial and below the subgaleal layer for soft tissue
tumors and deeper into the subperiostea layer for bone tumors. With good
illumination and magnified monitor viewing, the tumors could clearly be
visualized and were completely excised.

Seven patients with either dermoid cysts (3), osteomas (2), or lipomas (2)
underwent endoscopically assisted procedures. In all cases, tumors were suc-
cessfully excised with no acute or chronic complications. The average post-
operative follow-up period was 7 months. No incidence of tumor recurrence
was reported. All patients were satisfied with the resultant forehead contour
and surgical scars.

The main advantage of this procedure is the fact that it is minimally invasive,
thus reducing the incidence of injury to the neurovascular structures of the
forehead as well as minimization of scar visibility. In conclusion, an endo-
scope-assisted approach is a good aternative method for managing benign
soft-tissue and bone tumors in the forehead and brow region.

(Chang Gung Med J 2004;27:718-25)
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ith rapid advancements in medical care, both
surgeons and patients seek better outcomes.
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Surgeons search for better surgical techniques in an
attempt to decrease operative morbidity and improve
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the quality of results. Patients, on the other hand,
desire a faster recovery as well as better functional
and cosmetic outcomes. Recently, great interest in
minimal-incision surgery has led to the development
of endoscopic techniques in the field of plastic and
reconstructive surgery. In our department, endoscop-
ic surgery and its technique have been developed to
assist in the repair of facial fractures, including
orbital, subcondylar and zygomatic fractures, over
the past few years.*%

For surgery in the forehead area, the endoscopic
technique has been applied to aesthetic surgery such
as forehead lifts,®” and reconstructive surgery such
as forehead re-contouring® or frontal sinus fracture
repairs.®*® |n al of these procedures, postoperative
morbidity has been reported to be less than that of
the bicoronal approach. The main advantages of
endoscopic surgery are small incisions and the
absence of visible scarring on the face. To further
exploit its benefits, we attempted to use the endo-
scope to assist in the removal of benign bony and
soft-tissue tumors in the forehead region. This report
presents our surgical technique and early clinical
experience with endoscopically assisted forehead
tumor extraction.

METHODS

A consecutive series of 7 patients (4 males and
3 femalesincluding 1 child) with a forehead protrud-
ing mass was selected to undergo excision of their
forehead lesions via an endoscopic approach (Table
1). These patients all presented with a slow-growing,
painless mass in the frontal or supraorbital region.
Preoperative tissue diagnoses were not obtained, but
careful history-taking and a physical examination
often revealed characteristic features of a benign
growth or disease progress. Five patients had pre-

Table 1. Patients Characteristics and Results

operative computed tomographic (CT) exams for fur-
ther confirmation and evaluation of the tumor exten-
sion. All patients were otherwise healthy without
other facial abnormalities. These patients chose the
endoscopic approach after discussion with the sur-
geon, and desired to have the tumour removed with-
out obvious facia scarring.

Surgical technique

Under general anaesthesia, a patient was made
to lie supine on the operating table with the head in
the neural position. The entire unshaven scalp and
face were prepped and draped; methylene blue was
then used to mark the protruding mass for excision
and the scalp incisions. Two 1.5-cm slit incisions
within the hair were made 2.5 cm apart directly
above the mass in the anterior hairline (Fig. 1). The
exact position of these incisions was dependent on

Fig. 1 Preoperative marking with 2 dlit incisions made behind
the anterior hairline. The right one is used for insertion of sur-
gical instruments, and the other for endoscope entrance in a
right-handed surgeon.

Age (yr) Gender Tumor location Tumor size (cm) Pathology Morbidity Follow-up (month)

2 F Left lateral brow 2x15 Dermoid cyst - 2
19 M Glabella 35x2 Dermoid cyst - 3
25 M Glabella 2x15 Dermoid cyst - 6
18 M Middle forehead 15%x1 Osteoma - 6
27 F Left medial brow 2x15 Osteoma - 18
47 M Right forehead 25x15 Lipoma - 8
40 F L eft forehead 2x2 Lipoma - 6
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the area that was to be endoscopically approached.
One incision was to allow endoscope entrance, while
the other was for surgical instrumentation access.
The forehead was then infiltrated with normal saline
containing 1:200,000 epinephrine for both hemosta-
sis and hydrodissection. Infiltration was limited only
to areas that were to be undermined. The depth of the
incisions was dependent on the plane of access
required (subgaleal access for soft-tissue tumors and
subperiosteal access for bone tumors) and on the
extent of resection required. A freer elevator was
first inserted to elevate the scalp from the underlying
bone and thus to create an optical cavity. A 4-mm,
30° endoscope (Karl Stors, Germany) was then intro-
duced through the other incision to assist with the
dissection.

For tumors located around the glabellar and
medial brow region, endoscopic visualization and
dissection were used to prevent injury to the supraor-
bital and trochlear neurovascular bundles. According
to Lorenc et d.'s study, the average distance from the
exit of the supraorbital nerve and supratrochlear
nerve to the forehead midline is 2.7 and 1.7 cm,
respectively.®® The supraorbital nerve courses below
the frontalis muscle from its notch to 3.5 cm above
the rim where it penetrates the muscle. The supra-
trochlear nerve passes through the corrugator muscle
and innervates the medial forehead. During dissec-
tion and muscle splitting to explore a soft-tissue
tumor overlying muscular layer, the peripheral
nerves and vessels were carefully identified and pro-
tected with an endoscopic nerve hook.

If the mass was located in the lateral brow
region, the periosteal fiber along the superior tempo-
ral line was released to increase the optical space lat-
eraly. The dissection plane was kept superficial to
the deep temporal fascia so as not to injure the
frontal branch of the facial nerve. When the location
of the soft tissue mass was ascertained, the overlying
galea or subcutaneous layers were split to expose
the undersurface of the tumor. Gentle dissection was
then carried out to free the tumor from the surround-
ing tissue bilaterally, with maximal preservation of
the cystic wall of the mass under endoscopic visual-
ization. External pressure was applied to the overly-
ing skin superficia to the tumor to facilitate dissec-
tion on the superior surface of the mass. Once the
tumor had been completely excised, it was extracted
from the scalp incision with an endoscope grasper
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(Fig. 2).

If the lesion was an osteoma, the mass was read-
ily exposed after subperiosteal undermining. In con-
trast to the removal of a soft-tissue tumor, a traction
suture was made just superficial to the osteoma, for
lifting the forehead flap upwards, thus facilitating a
larger operating space. A small reciprocating saw
with a long shaft or a bone chisel was inserted to
excise the tumor under direct endoscopic vision (Fig.
3). After excision, the irregular surface of the sur-
rounding cranial surface was smoothed with a high-
speed, extended-length burr.

Following adequate tumor resection, the cavity

Fig. 2 Endoscopic view of a dermoid cyst freed from the sur-
rounding tissue and held with an endoscopic grasper.

L
Fig. 3 Intraoperative view of a forehead osteoma (O) which
was excised using asmall reciprocating saw.
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was washed with normal saline. The scalp wounds
were then closed with interrupted sutures with no
drainage. Compression dressing on the forehead was
not used.

RESULTS

In all 7 patients, the mass was successfully
excised without conversion to the conventional open
method via either a direct skin incision or by utiliz-
ing the bicoronal approach. Soft-tissue tumors, with
intact capsular walls, were completely removed with-

out rupture. For al patients, the postoperative course
was uneventful, and pathological examination con-
firmed that all tumors were benign.

The follow-up period for these patients ranged
from 2 to 18 months with an average of 7 months.
Neither permanent scalp numbness, wound infection,
hematoma, apparent incisional alopecia, nor tempo-
ral hollowing was observed in any of these patients.
To date, there have been no signs of tumor recur-
rence either. All patients were satisfied with the fore-
head contour and hidden surgical scars (Figs. 4-5).

Fig. 4 (A) Preoperative view of atumor (arrow) in the glabellar area of a 25-year-old man. (B) Tumor mass proven to be a dermoid
cyst which was excised completely without rupture of the cyst wall. (C) Postoperative view 3 months after the operation.

Fig. 5 (A) A Preoperative appearance of a protruding mass (arrow) in the mid-forehead. (B) A 1.5X1-cm osteoma completely
excised via an endoscopic procedure. (C) Postoperative appearance with a smooth contour of the forehead.
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DISCUSSION

A tumor in the skull may be benign or malig-
nant and may originate from different cells.
Fortunately, malignant bone and soft-tissue tumors
account for fewer than 1% of cancers. The most-
common calvarial benign tumors are osteomas and
hemangiomas, while the most-common malignant
lesions are osteogenic sarcomas. In pediatric groups,
dermoid and epidermoid cysts are the most-common
benign lesions. The detailed classification of skull
tumors is beyond the scope of this discussion.

A preoperative physical examination including
determination of the evolution, texture, location,
mobility, and appearance of the lesion may be useful
in differentiating benign from malignant tumors.
Neurological symptoms and signs are related to the
degree of intracranial extension. A careful preopera-
tive radiographic examination of the lesion including
a plain skull roentgenogram and computed tomo-
graphic scan is helpful in establishing a diagnosis. A
general consensus was obtained that Iytic lesions
with smooth edges, the presence of circumferential
sclerosis, and expansion of the diploic space usually
favor benign lesions on the radiographic examina-
tion.®® Therefore, the endoscopic techniques devel-
oped can only be applied to perform excisional or
incisional biopsies of radiographically presumed
noninvasive and benign tumors encountered in the
forehead and supraorbital brow region.®® This tech-
nique is not indicated for those tumors suspected of
having malignant behavior or with intracranial inva-
sion.

Dermoid lesions are congenital hamartomas and
are often present in children as slow-growing mass-
es. They typically arise from cleft closure lines,
including derivatives of 2 separate germ layers.
These tumors may contain sebaceous glands, hair
follicles, cartilage, or bone. Most of the periorbital
dermoid cysts are found above the lateral 1/3 of the
eyebrow, but they could also present as masses
around the naso-orbital and temporal areas. An
osteoma is a benign tumor arising from the membra-
nous bones of the skull and is histologically com-
posed of dense, mature lamellar bone. It is classified
into 3 types: conventional classic osteomas,
periosteal osteomas, and medullary osteomas.
Conventional classic osteomas are the most-common
kind, with the majority occurring in the craniomax-

Chien-Tzung Chen, et a 722
Endoscopically assisted removal of tumors

illofacial region.®

Removal of these benign tumors is only indicat-
ed if they cause clinical symptoms; however, patients
often present with a request for their removal for cos-
metic reasons. Conventionally, these tumors are
removed through direct skin incisions over the mass
itself. The incisions of this technique are wider to
alow complete removal of the tumor, and bilateral
extensions are often necessary to allow burring of the
cranial surface after excision of an osteoma. The
forehead is a conspicuous part of the face, and any
incisions in this area inevitably result in visible scars
even if theincision is parallel to the facial expression
lines. Consequently, remote coronal incisions have
been used as an aternative to minimize scar visibili-
ty. Small coronal incisions, however, alow limited
access to the lesions, often making the procedure
technically difficult. The extended bicoronal
approach, on the other hand, provides excellent
exposure, as well as well-hidden scars. Nevertheless,
it has many associated postoperative morbidities,
such as along scalp scar, alopecia, scalp paresthesia,
chronic scalp pruritus, increased intraoperative blood
loss, and also arisk of tempora hollowing secondary
to extensive surgical dissection.®®*” These are rela-
tively major complications for the removal of a
small, benign forehead mass. Another alternative
approach to dermoid cysts which are situated in the
lateral 1/3 of the brow is via a superior eyelid inci-
sion. This approach has been reported to produce
excellent results with low complication rates.®®
Kersten, however, reported later problems associated
with early scar retraction, increased postoperative
swelling, and ecchymoses.®®

With the endoscopically assisted method, only 2
small incision in the hairline are required to achieve
similar exposure and access as that of a bicoronal
incision. This method also provides direct and mag-
nified visualization of the mass, facilitating minimal
tissue manipulation and avoidance of neurovascular
injury. An excellent esthetic outcome can also be
achieved, with no forehead scarring as a sequela.
Ramirez reported a 95% satisfaction rate using the
endoscopic approach in patients who need forehead-
lifting surgery.® Our colleagues, Lin et a. have aso
reported that patients outlooks about their scars, as
well as their overall satisfaction rate, were better and
higher in the endoscopic group in comparison to
those who had more-traditional open procedures for
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free latissimus dorsi muscle flap harvests.® In our
present series, al patients themselves as well as their
families have been more than satisfied with these
"scar-less' operations.

Lin and coworkers have endeavored to decrease
the number of scars in endoscopic procedures by
using only one 2.5-cm horizontal incision for both
the endoscope and surgical instruments.® Our pref-
erence, however, for this particular procedure, would
be to utilize 2 small longitudinal incisions instead of
1 longer transverse incision. This can avoid injuring
small nerve fibers of the supraorbital and supra-
trochlear nerve which run vertically through the fore-
head to the scalp. Two separate ports can also better
facilitate the creation of an adequately large optical
space, to alow complete and clear visualization of
the tumors® as well as maneuverability during the
excisional procedure.

The layer of endoscopic dissection to reach the
mass can be either subgaleal or subperiosteal. Thisis
often dependent on surgeon preference as well as
tumor location. Papay et a.“» and Onishi et al.®
both advocated subperiosteal dissection, even for
soft-tissue masses; the soft-tissue capsules are
exposed by splitting the periosteum. From our expe-
rience with endoscopic forehead lifting, we found the
optical cavity becomes tighter if subperiosteal dis-
section is used because the periosteum is less stretch-
able than the galeal layer. Even if the dissection
begins from the subperiosteal layer and then changes
to the subgaleal layer in the mid-forehead to reach a
soft-tissue tumor in the glabellar area, this 2-plane
dissection further hinders endoscopic visualization.
Therefore, we concur with Lin et al.'s opinion,® who
suggested that subgaleal dissection offers a more-
direct approach to soft-tissue tumors, thus this
approach is easier and faster than the subperiosteal
approach. In contrast, bone tumors (osteomas) are
more easily visualized via subperiosteal dissection.

Drawbacks of the endoscope-assisted approach
include the need to invest in endoscopic equipment,
the fact that it is technically demanding, as well as
the progression period through the learning curve,
where initially, operative times are increased. Onishi
and colleagues reported that the average time for an
endoscopic operation was 14 min for osteomas and
23 min for lipomas.® However, the average operat-
ing time from the first incision to closure was 21 min
for direct excision of a dermoid cyst via a superior
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eyelid incision in Ruszkowskin et al.'s study®®,
Although, the endoscopic approach may take longer
than the conventional open method, an increase in
experience is often inversely related to the length of
the operating time, as it is with all surgical tech-
niques. The added advantages of endoscopic surgery,
such as decreased surgical morbidity, elimination of
longer incisions, and minimization of scarring, justi-
fy its superiority in providing better outcomes when
removing forehead tumors.

In summary, endoscopic surgery is becoming
more frequently used in the field of plastic and
reconstructive surgery, and has already proven its
popularity and utility in accessing the forehead and
brow area for cosmetic procedures such as forehead-
lifting surgery. In the utilization of endoscopic tech-
niques for excision of forehead tumors, the size and
location of surgical scars produce more cosmetically
acceptable outcomes compared to those created by
either the bicoronal or direct open-excision method.
The endoscopic approach also provides adequate
exposure of the tumor for excision of soft-tissue and
bony tumors in the forehead area. It is a safe proce-
dure with a'scar-less' result.
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