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ABSTRACT

We report two paediatric patients with massive head and neck plexiform neurofibromas who underwent
surgical excision. We wish to highlight issues and implications pertaining to the surgery, in particular, the
management of intraoperative bleeding often encountered in these cases.
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INTRODUCTION

Neurofibromas are benign tumours of the peripheral
nerves. Extensive head and neck neurofibromas in
children often pose a surgical dilemma because of
the higher risk of intraoperative complications,
neurological deficits and recurrences. We report
two children with massive deep-seated head
and neck neurofibromas who underwent surgical
excision and discuss concerns related to surgery in
these cases.

CASE 1

A 12-year-old girl with a family history of
neurofibromatosis type 1 presented with a slow
growing swelling over the right side of her face for
more than nine years. At the time of presentation,
the tumour was extensive, involving the whole
right side of the face, from the hairline superiorly
until the midpoint of the neck inferiorly (Figure
1a). The right eye was alienated outwards and
inferiorly, and she was blind in that eye.

Magnetic resonance imaging (MRI) showed a large,
well-defined lobulated heterogeneous and nodular
lesion, which covered the right side of her face and
measured 22.5 cm x 13.0 cm x 15.5 cm (Figure 1b).
The mass displaced the zygomatic arch laterally,
displaced the globe anterior and inferiorly and
extended via the right optic canal to the base of the
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skull. Inferomedially, themassextendedinto theright
infratemporal and pterygopalatine fossa, crossing
the midline to obliterate the right nasopharynx and
oropharynx. Magnetic resonance angiography
showed prominent feeding vessels supplying the
tumour from branches of the external carotid
artery. These vessels were embolised using fat
tissue one day prior to the surgery. A diagnosis of
neurofibroma was made on the basis of fine-needle
tissue biopsy of the mass.

The patient underwent debulking of the tumour
and right eye exenteration. Most of the tumour was
removed, except for the tumour beneath the
skin, which was preserved for primary closure.
Despite preoperative embolisation, massive bleeding
occurredduringtheexcisionofthetumour,andwewere
unable to satisfactorily control this bleeding with
irrigation bipolar electrocautery. Bleeding was
better controlled by applying a temporary
vessel clamp on the external carotid artery, and the
clamping was done intermittently throughout the
surgery. The operation lasted for eight hours, and
the blood loss was five litres. Extensive blood and
fluid resuscitation were done intraoperatively and
postoperatively in the ICU. Assessment at two weeks
postoperatively showed that she had marked right-
side facial weakness (Figure 1c). However, at the
six-month follow-up, the weakness had improved
to grade IV according to House and Brackmann’s
classification.' Three years later, she underwent
repeat MRI, which showed the recurrence of a small
tumour in the right cheek region measuring 3.2 x
8.0 x 1.5 cm. The patient declined subsequent op-
erations to remove the tumour.
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Figures

Figure 1.(a)Extensive plexiform neurofibroma with facial disfigurement; (b) axial T1-weighted MRI image
showing extensive right orbital displacement; (c) ten-day post surgery

Lodman

Figure 2.(a) Left parotid region swelling with scar tissue from a previous parotidectomy and biopsy;(b)
axial CT image showing a solid mass in the left deep lobe of the parotid compressing the airway (arrow);

(c) total tumour mass removed

CASE 2

A six-year-old boy with a history of left parotid
swelling for some years presented with increasing
breathlessness of three days duration. He had a left
superficial parotidectomy two years earlier at
another centre, and the histological diagnosis was
a plexiform neurofibroma. A CT scan revealed a
large solid mass in the left deep lobe of the parotid
gland. The mass obliterated the left parapharyngeal
space, leading to narrowing of the pharyngeal airway
(Figure 2). A fine-needle aspiration biopsy of the
mass confirmed the diagnosis of neurofibroma.

Due to increasing breathlessness, an emergency
tracheostomy was done, together with debulking
of the tumour. The incision was made at the old
parotidectomy scar. Despite preoperative
embolisation of the vascular supply to the tumour,
it was difficult to stop bleeding from the bulk of the
tumour itself and from the fibrotic tissues due to
the prior surgery. The use of a harmonic scalpel for
tissue dissection helped to minimise the blood loss.
The bulk of the tumour was removed with the deep
lobe of the parotid, and the histopathology showed
no features of malignancy.
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Thetracheostomywasdecannulatedontheseventh
postoperative day. The patient was well sixmonths
postsurgery when he underwent another CT scan.
This revealed tissue fibrosis of the left parotid
and the parapharyngeal space, with a patent
airway. He was seen again at one year follow-up
and showed no clinical evidence of recurrence of
the tumour.

DISCUSSION

It has been estimated that 25% of all cases of
neurofibroma occur in the head and neck,? with
surgery as a primary treatment option for large
plexiform neurofibromas.®> The indications for
surgery are to diagnose malignant changes in
a rapidly enlarging mass, to relieve pain and
airway obstruction from compression of the
tumour and to improve cosmetic outcomes in
those with disfiguring diseases.*

Surgical management of massive plexiform
neurofiboroma of the head and neck must
address the following main concerns: the timing
of the surgery, the extent of the tumour that
needs to be removed to balance the risk of
recurrence with the loss of function and the risk
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of uncontrolled bleeding intraoperatively in large
tumours. Younger age, the tumour’s location in
the head and neck region and incomplete surgical
resection are predictive factors for a higher risk
of the tumour progressing and recurring.> Our two
cases fell into these categories. Thus, recurrence
was expected, particularly in case 1, where we
were unable to totally remove the tumour. In
such cases, lifelong follow-up is often warranted.

Neurofibromas are often richly supplied with
inconspicuous, thin-walled abnormal feeding
vessels. As a result, moderate to severe bleeding is a
recognised feature of operations. The abnormal vas-
cularity of the tumour and its infiltrative nature can
cause difficultyin controlling the bleeding. Case series
on surgery of large head and neck neurofibromas
also reported bleeding as one of the main difficulties
encountered intraoperatively.®’ Extensive tumours
may be associated with massive bleeding. Therefore,
it is wise not to delay surgery in what is a progressive
disease. Steps should be taken to minimise and
control the anticipated intraoperative bleeding.
This begins with the surgeons themselves: they
must be experienced in performing oncological head
and neck surgery and possess meticulous surgical
dissection techniques. Hypotensive anaesthesia and
an efficient resuscitation team in the operating
theatre are also necessary to reduce blood loss
during surgery. In addition, preoperative selective
angiography and embolisation of the vascular supply
to the tumour have an important role in reducing
the bleeding. The traditional trans-arterial
embolisation approach has proven beneficial, but it
is sometimes limited by complex vascular anatomy
and the tumour’s location. Alternatively, direct
puncture of head and neck tumours with an
intralesional injection of acrylic glue or cyanoacrylate
was found feasible and effective in achieving
devascularisation of the tumour prior to surgery.®®
When available, the use of modern surgical
equipment like harmonic scalpels or irrigating bipolar
electrocautery should reduce the bleeding rate
intraoperatively. To minimise the blood loss, bipolar
cauterisation of all bleeders, even the most minute,
is recommended. The wuse of packing with
haemostatic agents intraoperatively can help in
securing the tumour’s bleed, which is often a
diffuse microcapillary bleed. Many materials have
been used for packing such as oxidised cellulose
polymer (surgicel), fibrin tissue glue, thromboplastin
and collagen. A recent meta-analysis has shown
strong evidence that tranexamic acid reduces
blood transfusion perioperatively and that it can be
recommended for massive vascular tumour surgery.'®
The use of haemostatic medications, e.g. vitamin K,
vasopressin and somatostatin analogues, have been
reported to be useful for reducing surgery-related
bleeding, but there is a lack of evidence from
randomised trials."
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Temporary compression of the external carotid
artery by vascular clamping (Bulldog clamp) was
helpful in case 1 to minimise the bleeding and is a
recommended measure to help secure haemostasis
in large tumour surgery. Clamping of the
external carotid artery provides satisfactory
control of bleeding during surgical procedures,
without affecting the future blood supply. On the
other hand, permanent ligation of the external
carotid artery should be avoided, as this may
result in the development of collateral
circulation from the internal carotid and vertebral
systems, which may complicate the control of
bleeding during future operations. Unilateral
external carotid artery clamping can be safely
performed, without jeopardising blood supply to
the head and neck. Clamping of theinternal carotid
arteryisassociated with arisk of stroke. Therefore,
it is advisable to do the preoperative assessment
for the risk of stroke during internal carotid
artery occlusion. This consists of a selective
four-vessel  cerebral  angiography,  which
establishes the patency of the cerebral vessels
and the potential availability of collateral flow
if one carotid artery is occluded. Intraoperative
EEG monitoring is essential. If there is EEG
evidence of ischaemic changes after crossclamping
(slowing, voltage loss) of the internal carotid
artery, the clamp should be released.

CONCLUSION

Bleeding is one of the main concerns in surgery
of massive neurofibroma in the head and neck.
Preoperative  preparations, together with
meticulous surgical techniques, can minimise
bleeding. Temporary external carotid artery
clamping helps to secure haemostasis when other
measures have failed to control the bleeding.
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ABSTRACT

Nasopharyngeal carcinoma (NPC) is a malignant neoplasm arising from the mucosal epithelium of the
nasopharynx, mainly within the lateral nasopharyngeal recess or Fossa of Rosenmuller. Distant metastasis to
the cervical spine is the least common site in the vertebral system. This is a case of a 37-year-old lady with
stage IV C nasopharyngeal carcinoma with local extension to the cervical spine who presented with right

upper limb weakness.
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INTRODUCTION

Nasopharyngeal carcinoma (NPC) is a malignant
neoplasm arising from the mucosal epithelium
of the nasopharynx, mainly within the lateral
nasopharyngeal recess or Fossa of Rosenmuller. The
worldwide incidence of NPC is low(< 1 per 100,000)
but it is one of the commonest malignancies among
South East Asian Chinese and ranks as the second
most common cancer among men in Malaysia."?
The most common presenting symptom is cervical
lymphadenopathy, followed by nasal, aural and
neurological symptoms from cranial nerve
involvement. Distant metastases of nasopharyngeal
carcinoma have been reported in the bones, lungs,
liver, distant lymph nodes, brain and portal hepatis.
The spine is the commonest site for bone metasta-
ses. The incidence of spinal metastases is likely to be
increasing as is expected with increasingly older
populations, longer life expectancy, and
improvement in medical treatment.

CASE REPORT

A37-year- old Chinese lady presented with weakness
of the right upper limb for one-month. She had no
history of trauma or exposure to tuberculosis. She
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had loss four kilograms of weight within a month.
No history of tinnitus, reduced hearing or epistaxis
complaint. The patient had unremarkable family
and past medical history.

Cervical spine examination revealed paravertebral
muscle spasm, moderate tenderness at the
midcervical spine with a limited range of neck
movement. There was a mass at right posterior
triangle of the neck measuring 3 x 2 centimeters,
smooth in surface, mobile, well defined margin and
firm in consistency. There were no supraclavicular
lymph nodes palpable. Neurological examination
of the right upper limb revealed loss of shoulder
abduction, reduced power of elbow flexion and
extension to grade 2. The reflexes were normal
except for hyporeflexia of the right bicep.
Sensation was reduced from C4 to T2 dermatome. The
neurological examination of the left upper limb and
both lower limbs including the cranial nerves were
normal. Theabdominal and breast examinations were
unremarkable. She had a normal gait.

Her hemoglobin level was 14.4 g/dl with normal
white cell count. The erythrocyte sedimentation
rate was 61 mm/hr, and the C-reactive protein was
26.5 mg/L .The chest radiograph was normal. Plain
radiograph of the cervical spine showed collapse of
the C5 vertebra. Magnetic resonance imaging (MRI)
of the cervical spine (Figure 1 & 2) showed a mildly
enhancing anterior and right paraspinal soft-tissue
mass, which extended from the lower part of C4
to the upper part of Cé vertebral body measuring
about 2.3 x 2.8 x 2.8 cm. There was an extension to
the C5 vertebral body, right facet joint and C4/C5
disc space. The mass also extended into the spinal
cavity, obliterating the thecal sac and compressing
on the spinal cord. Another soft-tissue mass was
observed on the right side at the level of lower

140d3y 3SVD



clivus to C1 measuring about 2.4 x 4.7 cm causing
obliteration of the larynx (Figure 3). Fibreoptic
nasopharyngoscopy examination has detected
fullness at the right fossa of Rosenmuller, and a
biopsy was taken from there. The histopathology
result revealed undifferentiated non keratiniz-
ing nasopharyngeal carcinoma. The diagnosis of
nasopharyngeal carcinoma with metastases to the
cervical spine (T3N1M1-stage IV C) was made.

The main indication for surgery in this patient was
the progressive neurological deficit with evidence of
spinal instability. She underwent 360 degree
fixation combining anterior and posterior
approach to the cervical spine, corpectomy of
the C5 with discectomy of the C4,C5 and C5,C6
vertebra; and anterior fusion from C4-Cé
augmented with an anterior plate. Lateral mass
screw fixation was done from C3 to C7 vertebra.
It was a one stage procedure with eight-hour

Figures

duration of surgery. The amount of blood loss was 1.2
liters. Intraoperative finding was destruction of C5
vertebra body and facet joints with vascular soft
tissue mass along the right paraspinal region of
C4 and C5 vertebral bodies. Posteriorly there was
destruction of the right C5 facet joint with
vascularmassovertherightC5lamina. Histopathology
examination of the soft tissue was consistent with
nasopharyngeal carcinoma (Figure 4).

LMM was referred to an oncology centre and was
plannedforaradical concurrentchemo-radiation. She
underwent 35 cycles of radiotherapy and 7 cycles of

chemotherapy with intravenous cisplastin. She
responded well to the chemotherapy and
radiotherapy. At follow-up six months post

operatively, the right shoulder abduction im-

proved to grade 4 and normal motor power for both
elbow flexion and extension. There was no sensory
improvement.

Figure 1: Sagittal MRI of Cervical spine - (a) T2, (b) T1, (c) Post IV Gad, demonstrating the collapsed
C5 vertebra with obliteration of the anterior theca sac and compression onto the spinal cord by an
enhancing soft tissue mass at that level

e

Figure 2: Axial MRI of Cervical spine - (a) T2, (b) T1, (c) Post IV Gad. A minimally enhancing soft
tissue mass on the right side infiltrating the C5 vertebra and encasing the right neural foramen is shown.
This mass extends into the spinal cavity obliterating the theca sac and compressing on the spinal cord.
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Figure 3: MRI of cervical spine post IV Gad. - (a) Sagittal, (b & c) Coronal, showing a minimally
enhancing soft tissue mass at the right nasopharynx (asterisk) in keeping with the HPE proven

nasopharyngeal carcinoma.

maged
Figure 4: Individual tumour cells are in syncytial, consist of large, having oval nuclei, prominent
eosinophilic nucleoli and frequent mitoses as shown by the arrow.

DISCUSSION

Our patient presented with right upper limb
weakness due to local extension of the tumour
toward the vertebral column and the spinal cord. As
evidenced by the MRI findings, the tumour already
involved the anterior, middle and the posterior column
of the spine at presentation. It is very rare for NPC to
present with solitary cervical metastasis. Even though
the vertebral spine is a common site for skeletal
metastases, only 3.5 percent of cases involved the
cervical spine.? There are few common symptoms
observed in NPC patients. Swelling of the lymph nodes
in the neck is the initial presentation in many patients.
Symptoms related to primary tumour, which include
hearing loss, otitis media, trismus and cranial nerve
palsies have also been reported. Larger growths may
produce nasal obstruction or bleeding, and metastatic
spread may result in bone pain or organ dysfunction.
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Staging of the NPC is mainly based on clinical and
radiological examination. Our patient had a stage
IV C disease which is considered as extensive neck
disease with distant metastases.

The stage at presentation is the most
significant  prognostic  factor. There are
also other factors that may influence
prognosis, which include the patient’s age, gender,
presence of keratinization, lymph nodes
metastasis and genetic factor. Our patient had a
poor prognosis as she presented with late-stage
tumour (Stage IV C). The actuarial survival rate
according to Ho’s classification was reported to
be 17.7 percent at 5 years and 9.5 percent at 10
years.* The surgical treatment for our patient was
mainly palliative, due to her poor prognosis. The
surgicalstrategyforspinalmetastasesasproposedby
Tomita et al. was adopted in her case. They
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proposed the indications for surgical intervention of
metastatic spinal disease include: 1) intractable pain
unresponsive to non-operative measures, 2)
existence of a growing tumor that is resistant to
radiation, chemotherapy or hormonal therapy, 3)
spinal instability manifested as pathologic fracture,
progressive deformity or neurologic deficit, and 4)
clinically significant neural compression, especially
by bone or bone debris.> The main indications for
surgery in this patient were progressive neurological
deficit, evidence of spinal instability with significant
neural compression based on the clinical and
radiological findings. Even though the surgical
treatment was mainly palliative, the important
reason of combining the anterior and posterior
fixation was mainly due to the fact that the tumor
had already involved the anterior, middle and
posterior column of the spine which may progress
into further instability if it is not well stabilized
surgically.

NPC is highly radiosensitive and  thus
radiotherapy (RT) is the mainstay treatment. In stage
IV disease, radiotherapy with or without adjuvant
chemotherapy, has been established as the
standard of care based on multiple prospective
randomized trials,® as well as meta analyses which
demonstrated a reduction of the risk of death by
18% and an increase in the 5-year overall survival
of 4-6%.7 It has been shown to provide significant
improvements in both local control and distant
metastases.
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