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Abstract

A20-year-oldfemale patientunderwentligation of her external carotid artery due to life threatening haemorrhagicepisodes
following a biopsy as a neonate. She was diagnosed with a locally invasive, congenital orbital haemangiopericytoma and
subsequently underwent chemotherapy and surgical excision of the tumour. Long term follow-up over 20 years revealed
that the patient had developed severe craniofacial microsomia and a Class Ill asymmetric malocclusion. A two-stage
orthognathic surgery was conducted in order to alleviate the functional irregularities and cosmetic appearance. Many
patients who present with significant facial difference report aesthetic, psychological and functional benefits following

orthognathic surgery.
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Introduction

Haemangiopericytoma (HPC) is a rare, highly vascular soft
tissue sarcoma that was originally described by Stout and
Murray in 1942 [1-3]. It is a pervascular tumour that arises
in the endothelial lining of capillaries and venules from the
surrounding Zimmerman pericytes [1-4]. HPC can be further
categorized into infantile and adult forms, due to the more
benign character of the infantile form [5,6]. Infantile form ac-
counts for all cases that occur before one year of age, most
of which are congenital [5]. The adult form refers to all cases
that are diagnosed above one year of age [5]. The occurrence
of congenital HPC in the Maxilla, orbit, or in the nasal region
is rare [7,8]. This type of tumour is most commonly located
in the lower limbs but can occur anywhere in the body [6].
Although paediatric HPC has been recognized to respond
well to chemotherapy treatments, surgical excision has been
shown to be the most effective treatment [5,9].

There is a significant post-surgical haemorrhagic risk asso-
ciated with the excision of HPC in the head and neck region
[10-12]. External carotid artery (ECA) ligation is a procedure
that is used to prevent or treat post-operative haemorrhage
in the areas supplied by this vessel [13,14]. By limiting the
blood flow to downstream vessels, this procedure helps to
significantly reduce and control haemorrhage [15]. The pro-

cess of ECA ligation has been thoroughly examined in numer-
ous adult craniofacial procedures and has been shown to be
highly effective at preventing post-surgical haemorrhage [13-
16]. However, long term effects of this procedure on the de-
veloping facial structure of infants are unknown.

Craniofacial microsomia (CFM) is a craniofacial develop-
mental disorder which causes facial asymmetry by affecting
the growth of head and neck structures derived from the first
and second branchial arches [17,18]. The disorder causes
unilateral under-development of the lower two-thirds of the
face, while the other side exhibits normal growth [19]. It is
the second most common craniofacial condition after cleft lip
and cleft palate [17,18]. Although the specific cause for CFM
is unknown, a vascular insult to the facial regions has been
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proposed as a possible aetiology for this problem [20].

The primary goal of treatment for CFM is to achieve opti-
mal facial symmetry and facial function [18]. The specific age
at which the patient should undergo surgical intervention for
this problem is highly debated and varies between institu-
tions [18,19]. Optimal facial symmetry and function can be
achieved through surgeries such as distraction osteogenesis
or orthognathic surgery, to alter the length of the facial bones
and ameliorate the facial irregularity [21].

This case report is a follow-up of a patient who was diag-
nosed with infantile HPC shortly after birth. She was the first
reported case as a neonate to have undergone ECA ligation
for life-threatening haemorrhagic episodes following a biopsy
of the HPC [14]. In this 20 year follow-up, we will examine
the long-term sequelae of ECA ligation and HPC resection, in-
cluding craniofacial microsomia which has become more pro-
nounced with age. This has included combined orthodontic
treatment and staged orthognathic surgery.

Case Report

A 2-week-old baby girl was diagnosed with congenital
right orbital and Maxillary HPC. 3D CT revealed that the tu-
mour involved the upper alveolus, the right Maxillary antrum,
and the floor of the right orbit (Figure 1 and Figure 2). A biopsy
of the buccal mass was obtained on day 20 which confirmed
the diagnosis of CHP [14]. Following the biopsy there was
persistent and life threatening haemorrhage which required
multiple transfusions and surgical interventions including
packing and cauterization [14]. Due to the extent and rapid
growth of the tumour, and significant concerns of uncontrol-
lable haemorrhage if resected, it was considered that surgi-

cal excision was not an option [14]. Vincristine, Adriamycin,
and Cyclophosphamide (VAC) chemotherapy was initiated on
day 45 of life. Despite treatment with argon therapy, tumour
packing and cauterization, the haemorrhage continued and a
decision was made for the patient to undergo an emergency
ECA ligation [14]. Following a significant reduction in tumour
size (as assessed by CT scans) post chemotherapy and ECA
ligation, the tumour was surgically excised on day 135 [14].
The patient remained well post-surgery with no signs of re-
currence or metastasis and the patient underwent long term
prophylactic interferon therapy post-surgery which was com-
pleted on July 2000 [14].

CT scan in May 2001 at age 6 showed no changes in
a residual soft tissue mass in the right middle cranial fossa
with calcification. This mass did not exhibit any increase in
size when compared to previous images and no new abnor-
malities were found. In a follow-up appointment at age 11,
there was marked right orbital and maxillary hypoplasia and
pronounced craniofacial asymmetry. The patient had abnor-
malities of the permanent dentition, and a significant maloc-
clusion including a pronounced cant and posterior cross bite.
There was also evidence of aplasia in the condylar region of
the mandible. The Maxilla showed a significant rotation to-
wards the affected side. Reconstructive surgery was delayed
until the patient’s facial growth was complete and the pa-
tient continued to attend for regular monitoring of her facial
growth.

On examination in February 2015, (aged 20 years) the
patient was assessed at a craniofacial/orthodontic multidis-
ciplinary clinic and presented with craniofacial microsomia,
severe facial asymmetry and poor masticatory function as a

Figure 1

Figure 1 and Figure 2: Preoperative clinical photograph and CT scan, at age 20 days.

Figure 2
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Figure 4: A) AP view of the skull prior to the placement of the Maxillary distractor; B) Oblique view from the right side; C) Side view
from the right side; D) Side view from the right side; E) AP view of the skull after the placement of the Maxillary distractor; F) Side view
from the right side.
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result of dental malocclusion. Dentally, she had a class Il in-
cisal relationship, a class lll molar relationship on the hypo-
plastic right-hand side and a class | molar relationship on the
unaffected left-hand side (Figure 3). The patient underwent
orthodontic decompensation and arch coordination in prepa-
ration for abimaxillary osteotomy.

Orthognathic surgery was planned following facial analysis
with photography, 3D CT scan and SAM Articulator Face bow
mounted dental models (Figure 4). The bimaxillary osteotomy
procedure was initiated 2 years following arch coordination.
It was anticipated that it may not be possible to mobilise the
Maxilla completely following a Le Fort 1 procedure and it was
therefore planned to undertake a distraction osteogenesis of
the Maxilla if necessary.

The findings at surgery showed features consistent with
hemifacial microsomia; including an asymmetric midface,
along with an abnormally dense right Maxilla which was dif-
ficult to osteotomise. Subperiosteal dissection was carried
out to expose the Maxilla, Piriform Apertures, and the Nasal
Cavity. The nasal septum was detached inferiorly. A Maxillary
distractor (Zurich Pediatric Maxillary distractor - KLS Martin)
was secured to the right hypoplastic Maxillary buttress and
the osteotomised Maxilla below the osteotomy line (Figure
5). A flexible titanium plate was placed on the left side con-
necting the left buttress and the left Maxilla in order to create
a ‘pivot point’ about which the right Maxilla could rotate. 5
mm of bone was removed for impaction from the left Max-
illa to correct the occlusal cant. The distraction of the right
Maxilla occurred over a 2 week period where the Maxilla was
mobilised 1 mm per day.

3 weeks later, the patient was readmitted and underwent
a ‘docking’ procedure of the Maxilla into the predicted class 1
incisal and molar occlusions. The Maxilla was also aligned with
the midfacial plane and supported with a corticocancellous
bone graft from the iliac crest. This was followed by a Bilat-
eral Sagittal Split Osteotomy of the mandible to complete the
ideal class | occlusal alignment. The patient was discharged 3
days post-surgery in elastic traction to finalise the occlusion

over a period of 6 weeks. The patient made an uneventful re-
covery and the orthodontic appliance was removed 9 months
after surgery (Figure 6a, Figure 6b, Figure 6¢ and Figure 6d).

Discussion

Congenital HPC is a rare, soft tissue sarcoma that can be
found anywhere in the body [1-4]. Chemotherapy treatments
have been shown to be effective in its treatment however,
total surgical excision of the tumour remains the definitive
treatment for the disease [5,9]. HPC is highly vascularized and
both surgical excision and diagnostic biopsies are associated
with a high risk of bleeding episodes [10-12]. In paediatric
cases, such bleeding can be life threatening and can require
extensive procedures such as embolization or ligation of the
supplying arteries, cauterizing the smaller blood vessels, or
mechanical obstruction of the bleeding by packing the area
with gauze [10-12]. In this case report, the patient had mul-
tiple haemorrhagic episodes post biopsy which required the
ligation of her right ECA.

The use of chemotherapy in conjunction with surgery has
been shown to be a more effective method of treatment for
HPC than surgery alone [7]. However, exposure to adjuvant
therapies to treat head and neck HPC, particularly in new-
born patients increases the risk of severe complications over
periods of time [7]. These complications include impedance in
facial growth, haemorrhagic risk, decreased wound healing,
and secondary malignancy [7].

We believe that the ligation procedure at such a young
age may have played a significant role in the patient devel-
oping craniofacial microsomia later in life. Craniofacial mic-
rosomia has been associated with decreased blood flow to
the facial regions during embryonic development at approx-
imately one month of gestation [20]. Although, the ECA li-
gation was carried out after birth, it is postulated that the
severe vascular insult could still impact significantly on bone
and tissue growth. Although the effects of the surgery and
chemotherapeutic agents cannot be discounted, the exten-
sive area involved suggests an extensive vascular insult. The

Figure 5: Intraoperative clinical photographs, with distractor in situ.
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Figure 6a

Figure 6¢

Figure 6: a) Postoperative occlusion, LHS; b) Postoperative oral frontal view; c) Preoperative facial view; d) Postoperative facial view.

Figure 6b

Figure 6d

decreased blood flow to the corresponding regions is unlikely
to be overcome by collateral blood supply which will form as
development continues.

Following skeletal maturity, the patient presented with
craniofacial microsomia-like characteristics including severe
facial asymmetry, featuring orbital, Maxillary, and mandibu-
lar hypoplasia, and an asymmetric class Ill malocclusion with
a severe occlusal cant. Orthognathic surgery was staged due
to the significant asymmetric Maxillary advancement that
would not have been possible in a one stage orthognathic
procedure. The two step bimaxillary procedure allowed for
gradual distraction osteogenesis of the Maxilla. Traditional
distraction osteogenesis (DO) allows bone growth to occur in

a gap between two vascularized bone segments [22]. Follow-
ing initial osteotomy and a delay of approximately 5 days to
allow a callous to form a tensile force is applied across the
gap. This elongates the callous, bridging the two segments
slowly and initiating osteogenesis and histogenesis in order to
generate new vascularized bone spanning the gap [22]. The
distraction process allows for slow growth of vasculature into
the bony gap thereby negating the risk of inevitable a vascular
necrosis that would occur in such a large movement of the
Maxilla. In our procedure, a variation of this technique was
utilized where the Maxilla was distracted on one side only in
order to rotate the Maxilla and correct the significant dental
centreline discrepancy. Supplementing the DO with an iliac
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crest bone graft reduces the possibility of surgical relapse and
increases long term stability.

Conclusion

It is evident that the vascular insult from the ECA ligation
at a young age, and long-term chemotherapy and radiation
therapy played a significant role in the patient developing cra-
niofacial microsomia and severe malocclusion. A two-stage
orthognathic procedure was essential to correct the facial
misalignment and functional irregularities. The two-stage
process allowed for a more controlled corrective measure
which minimizes the risk for a vascular necrosis while ensur-
ing long term stability.
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