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Surgical Removal of Diffuse-Type Neurofibroma Involving the Auditory External
Canal in a Patient with Neurofibromatosis Type 1
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Diffuse-type neurofibroma (DN) associated with neurofibromatosis type 1 (NF1) involving the external auditory canal (EAC) is
uncommon. In DN, it is generally difficult to remove tumors without destroying normal anatomical structures because of the
infiltrative and hypervascularized nature of these tumors. A 38-year-old male with NF1 visited our department because of slowly
progressive hearing loss on the right side. His EAC was obstructed with a soft borderless mass around the external ear. We
performed ultrasonic surgical aspirator skin to just below the surface and also into the surrounding soft tissues without clear
borders. An intraoperative rapid diagnosis of neurofiboroma was made. We used an ultrasonic surgical aspirator to dissect the
infiltrative tumor material. This was effective and caused no damage to the adjacent epidermis or to the auricular cartilage.
Subsequently, we performed an M-meatoplasty to enlarge the entrance of the EAC. His hearing acuity recovered
postoperatively to the normal range. The postoperative histological diagnosis was DN. At 5.5 years postoperatively, there has
been no sign of re-growth. Thus, ultrasonic surgical aspirator resection and subsequent M-meatoplasty appears to be a good

surgical approach for DN involving the EAC.
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Introduction

Neurofibromatosis type 1 (NF1), or von
Recklinghausen’s disease, occurs in 1 in 2200-4000 live
births. ™ It is autosomally dominant with 70-80%
penetrance; however, some cases of NF1 also result from
spontaneous mutations. The National Institutes of Health
(NIH) Consensus Development Conference formulated
the current diagnostic criteria and proposed the name
NF1- ™ The genetic defect has been linked to
chromosome 17q11.2."

Histologically, several types of neurofibromas are seen in
NF1, including a localized type, a plexiform type, and a
diffuse type.®* Localized-type neurofibroma is the most
common type encountered in NF1: typically, it is located
in the dermis, but sometimes also extends to the
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superficial ~ subcutaneous  fat.  Localized-type
neurofibroma has been recognized as a slowly growing,
small subcutaneous tumor that occurs in small nerve
branches. P* Plexiform neurofibroma is virtually
pathognomonic of NF1." Plexiform neurofibromas start
to develop in early childhood and present as large lesions
that affect large segments of nerves, distorting and
contorting them into deformed masses. *' Plexiform
neurofibromas are well circumscribed but are not
encapsulated. ™ Diffuse-type neurofibroma (DN)
presents as a plaque-like elevation of the skin, and often
arises in the head and neck region®™; however, it is
uncommon in the external auditory canal.™ This diffuse
type of neurofibroma has ill-defined, infiltrative, cell-
rich tumors that occupy the whole dermis and extend into
the subcutaneous tissue. They envelope skin appendages
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and subcutaneous fat without destroying them. ® Such
latent features of diffuse-type neurofibroma make it
difficult to remove the tumor without destroying normal
anatomical structures, resulting in functional losses.

In this article, we present a case with NF1 who had a
DN involving the external auditory canal, an
uncommon site of NFI.

Case Report

A 38-year-old male presented with slowly progressive
right side hearing loss and a sensation of ear fullness.
He had been diagnosed as having von
Recklinghausen’s disease since childhood. At 37 years
of age, a 4-cm subcutaneous soft mass in the breast

had been removed by a dermatologist in our hospital;
a postoperative histological diagnosis of the mass
determined that it was neurofibroma.

A physical examination of the right ear revealed a soft
borderless mass, involving the right external auditory
canal (EAC) and the adjacent tissue. The right EAC
was obstructed by the mass. Pure tone audiometry
revealed an average conductive hearing loss of 40 dB
on the right side. Neurological examinations were
normal. A computed tomography (CT) scan of the
temporal bone revealed obstruction of the right EAC,
but there was no abnormal finding in the middle ear
(Fig. la. b). Magnetic resonance imaging (MRI)
showed a diffuse lesion with isointensity on a T1-

Figure 1. CT scan images showing that the entrance of the right EAC was obstructed by the tumor (arrows in 'a'), and that there was
no abnormal finding in the left ear (b). Gd-3D MP-RAGE imaging on MRI demonstrated an enhanced distinct diffuse lesion area

(arrowheads in 'c').
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weighted image and low intensity on a T2-weighted
image. Gadolinium-enhanced three-dimensional
magnetization-prepared rapid gradient-echo (Gd-3D
MP-RAGE) imaging showed distinct enhancement of
the tumor (Fig. 1¢). There was no abnormal finding in
the central nervous system on MRI.

He underwent surgical resection of the tumor. After a
retro-auricular skin incision, a yellowish-gray tumor
was found just beneath the epidermis. The tumor was
diagnosed as a neurofibroma via a pathological
examination performed during the surgery. The tumor
had diffusely spread into the dermis, subcutaneous
tissue, adjacent fat and muscle extensively and
invasively and bled easily. We removed the post-
auricular tumor subtotally using electrocautery. Then,
we endeavored to remove pre-auricular tumor
infiltrating into the EAC skin and auricular cartilage
using pre-auricular incisions for a subsequent M-
meatoplasty. 7 At the beginning of the pre-auricular
tumor removal, we used a pair of scissors to remove
the tumor; however, it was difficult to control bleeding
even with use of electrocautery. The ultrasonic surgical
aspirator (SonopetR UST-2000; M&M, Tokyo, Japan)
was used to overcome the bleeding difficulties . The
tumor was effectively and safely removed in an almost
dry field by gentle repeat rubbing of the underside of
the skin and the surface of the cartilage with an
ultrasonic surgical aspirator hand piece, without
causing damage to the cartilage or epidermis (Fig. 2).
After tumor resection of the cartilaginous part of the
EAC, the entrance of the EAC was enlarged using an
M-meatoplasty after removal of part of the conchal
cartilage.

Postoperatively, the histological diagnosis was
confirmed as a DN. Postoperative wound healing was
good. The diffuse swelling around the entrance of the
EAC decreased significantly after the surgery; the
tympanic membrane could be observed directly
without use of an otoscope (Fig. 3). His hearing ability
in the right ear improved to 13.3 dB, and the air-bone
gap disappeared. There was no neurological deficit
postoperatively. Gd-3D-MP-RAGE imaging
demonstrated a significant decrease in the tumor (Fig.
4a). During 5% years of follow-up, there has been no
sign of constriction of the EAC, regrowth of the tumor
(Fig. 4b), or deterioration of the right hearing
threshold.

gt
Fandpiece of
the Ultrasonic Surgical Aspirator

Figure 2. The tumor on the surface of the conchal cartilage and
at the cartilaginous part of the EAC was excised using the
ultrasonic surgical aspirator. The asterisk indicates the surface
of the conchal cartilage from which the tumor has been
removed using the ultrasonic surgical aspirator. Little bleeding
is evident in the operation field.

Figure 3. The diffuse swelling around the entrance of the EAC
that was present preoperatively decreased significantly after
the surgery (preoperative: 'a'; postoperative: 'b') The
endoscopic images in the right corners show the entrance of

the EAC.

Discussion

Surgical management is the only viable therapy when
a neurofibroma causes disability, intractable pain, or
disfigurement. " However, as previous authors have
mentioned ® complete surgical resection of diffuse
neurofibromas is difficult because of the nature of the
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Figure 4. Postoperative Gd-3D-MP-RAGE imaging on MRI at 6 months demonstrated a significant decrease in the tumor (arrowheads)
(a). Postoperative Gd-3D-MP-RAGE imaging on MRI at 5%2 years demonstrated no significant regrowth of the remaining tumor (arrows) (b).

infiltrative growth, the severity of the hemorrhagic
problems associated with their excision, and the
general anatomical situation. The most challenging
surgical aspect of these tumors is their infiltrative
nature. " The surgical management of neurofibromas
generally entails a concern: the extent of resection with
respect to the probability of recurrence and loss of
function. ™ In child NF-1 patients, complete or near-
complete excision of the neurofibromas ensures
recurrence rates of less than 20 and 40%, respectively,
whereas subtotal resection (removal of 90% or less)
leads to a recurrence rate of >60%."” Neurofibromas
develop throughout life, but periods of hormonal
activity in puberty and pregnancy are marked by the
development of new tumors and acceleration of the
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growth of old ones. ™ Thus, in adulthood subtotal
removal of the tumor probably has a lower recurrence
rate than that in children. To minimize the
postoperative recurrence rate, it is important to resect
the tumor to the greatest extent possible without
causing postoperative functional loss. The most
intricate surgical aspect in this patient was the
infiltration of the tumors into the dermis and
subcutaneous tissue involving the EAC. The ideal
dissector for minimization of the remaining tumor in
this patient would be adjustable, enable cutting, and be
able to cauterize. The ultrasonic surgical aspirator is an
effective dissecting tool that has the ability to
selectively dissect and is used widely in
neurosurgery,'!! general surgery, ¥ and plastic
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surgery.!”! The titanium tip of the device handpiece
vibrates with an ultrasonic frequency of 25,000 per
second, the tip is hollow, and broken pieces of tumor
are aspirated with saline solution through the hand
piece. The ultrasonic surgical aspirator has been
reported to cause little edema or neuronal loss. The
energy of the device reaches as far as 50 um from the
cutting edge."" An alternative instrument for resection
of DNs is a high-frequency radio-wave electrosurgical
device; " it has the advantage of a sharp handpiece tip
that allows more precise resection, but the
disadvantage that it has no aspiration function and
requires more precise determination of the resection
layer of the skin, so as not to damage the epidermis,
while an ultrasonic surgical aspirator resection of the
tumor just beneath the skin does not require precise
determination of the resection layer; just gentle
repeated rubbing of the underside of the skin. On the
other hand, regular electrocautery is apt to cause
damage to the epidermis due to stray energy.
Reflection or stray application of energy injures tissue
even beyond the point of dissection. Together, the
ultrasonic surgical aspirator appears to be useful for
the efficient and safe resection of a tumor just beneath
the skin.

In a patient with DN where the EAC is obstructed, to
prevent EAC reobstruction by the tumor, it is
preferable to make the external auditory canal as wide
as possible; however, generally it is best to avoid
removing the posterior wall of the EAC because of the
possibility of recurrence of the tumor in the EAC. If a
tumor were to recur, extending into the middle ear,
then it could involve important surrounding structures,
such as the facial, dura, and ossicles. If there is hard
bony wall material between the recurred tumor and the
middle ear, we believe it creates a block, in effect
blocking invasion to the middle ear. Therefore, we did
not remove the bony part of the EAC. We removed
only part of the conchal cartilage and then performed
an M-meatoplasty after tumor excision. Several
authors have reported M-meatoplasty to be a reliable
and easy surgical method of enlargement of the
entrance of the EAC. ) M-meatoplasty is performed
solely in such patients as recurrent external otitis
patients or earwax plugging patients "¢, Also M-
meatoplasty is performed along with the other surgical

procedures or as a revision surgery for resolving wet
radical cavities.™ They reported good clinical results.
We adopted this novel surgical method in this case
after removing the tumor using an ultrasonic surgical
aspirator. Subsequently, a wide EAC was maintained
during a 5% year follow-up.

Conclusions

We used the ultrasonic surgical aspirator to excise a
DN involving the EAC and performed an M-
meatoplasty to enlarge the entrance of the EAC. The
ultrasonic surgical aspirator enabled us to dissect the
infiltrative tumor without causing damage to the
adjacent epidermis or the auricular cartilage. After
subtotal removal of the tumor, an enlarged EAC was
maintained during his postoperative clinical course.
ultrasonic surgical aspirator resection and subsequent
M-meatoplasty appears to be a good surgical approach
for DNs involving the EAC.
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