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Challenging Complex Cleft Maxillofacial Reconstruction
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Part I: Paediatric series - Introduction

Orofacial Cleft deformities are one of the most common
antenatally detected anomalies. The incidence of cleft lip
with or without palate in Asian population has found to be
about 1.5-2.0 per 1000 births'. Moreover, in a prevalence
study conducted in Northern China® including live births,
stillbirths, and pregnancy terminations showed oral clefts
to be 3.27 per 1000 fetuses and or newborns. Therefore,
antenatal detection by ultrasound examination could be
significant, it had been quoted that the detection rate for
oral cleft lip/palate was 87% in Hong Kong®. The incidence
of terminations of pregnancy caused solely by diagnosis
of an isolated facial clefts ranges from 0-92%*, especially
women younger than 33 years old in Hong Kong, Thus,
advocate of the antenatal counseling of fetal cleft deformity
in the cleft multidisciplinary team could play a more crucial
role®. In more than half a century, many clinical and
laboratory researches in cleft surgeries had already offered
a predictable functional and cosmetic outcome in the
treatment methods with the basis of multidisciplinary team
and sequential treatment approach.

Children born with cleft deformities involving different oral
facial structures and functional deficiency that demand
various health care practitioners co-operate in providing
the specialized knowledge and skills necessary to ensure
comprehensive care. As Hong Kong is a well developed
economy country, multidisciplinary cleft team facilities is
easily accessible in both public or private sector. Contrary,
in those of under developed countries, always fast track
repair to achieve essential oral function and satisfactory
facial cosmesis would be the primary treatment goal. In
this two-part series, the author would like to share his
experience in management of four complex cleft patients
in that difference of socioeconomic background to achieve
an acceptable surgical outcome. The reconstructive
surgeries in two patients were performed in mainland
China remote county area contrasting to Hong Kong

modernized setting. Details in the modification of surgical
planning and stepwise procedural illustrations will be fully
elaborated.

This article will deliberately follow the sequential approach
in cleft lip palate management from primary cleft repair
to different phases of secondary reconstruction. Part
| of the series is to describe the operative technique
in management of two paediatric patients’ complex
cleft deformities. The first child was born with Tessier
No.4 Craniofacial Clefts submitted for primary repair in
Qinghai surgical mission, whilst the second child who
suffered from excessive down-growth of premaxilla need
alveolar bone grafting performed in Hong Kong. Stepwise
operative technique and management concept will be fully
elaborated.

Case l.
Midface Rotation Advancement Repair of
Tessier No. 4 Craniofacial Cleft

Case History : Female 11 months old Pre-op Anaesthetic
assessment for this child with Patent Ductus Arteriosus
(PDA) Left to Right shunt whom born with Tessier No.4 facial
cleft <Bilateral>, the facial cleft extended to left lower eyelid
resulting corneal exposure. Patient’s mother brought the child
to the surgical mission team for repair in April 2019 (Figure 1) .

Figure 1. Pre-operative 3D facial bone CT vs soft tissue
defect assessment

1. 7580 3D EENEEE CT HEREBGRISFT S

T2 BERE2FN 113

weuboud juswiieall A1ieysn




Surgical plan: Facial Unit & Muscle Repositioning Mid-
facial Rotation Advancement repair without Z-plasties <
Chang Gung’s technique®.

Surgical Steps :Operation was performed in April
2019 at Qinghai ( Figure 2-4)

1. Curvilinear line along the lower eyelid with
para-nasal extension to the prolabial incision as a
Facial Unit Approach

2. Transposition of the stumps of orbicularis oculi muscle
via conjunctival incision for medial canthoplexy and
plication of tarsal plate, accessory naso-lacrimal duct
was ligated

3. Total mobilization of nasal facial skin flap after extensive
sub-periosteal dissection of the cheek flap then
advanced medially after meticulous repair of nasalis
and other facia expression muscles

4. Excision of redundant skin edges after facial skin
re-draping before layered skin closure

5. Repair of the orbicularis oris and nasogenial muscles
as standard bilateral cleft lip straight line repair

Caselll

Surgical management of excessive down-
growth of premaxilla by 7mm Premaxillary
impaction osteotomy and simultaneous alveolar
bone grafting

Figure 5. Pre vs 5 years postoperative frontal smile view
comparison
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Figure 6. Pre & 5 years postop occlusion and CBCT comparison
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Medial canthal ligament on lacrimal
crest for medial canthopexy

Identification of external stumps of orbicularis oculi
for lower eyelid repair

Figure 2. Plication of tarsal plate via trans-conjunctival orbicularis
oculi muscle repair and medial canthopexy
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Faclal Unit Incision Planning Insetting of de-epithelized skin pedicle to Lt infraorbital hollow region

Figure 3. Redrapping of facial skin flapsrepair and
medial canthopexy
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Figure 4. Pre & Postoperative 4 months comparison
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Case History : 8 year-old Male born bilateral cleft lip and
palate deformities with excessive down-growth of his
maxilla with >1cm rest lip premaxilla exposure causing
ambiguous smile and severely retroclined lower anterior
deciduous incisors.

Surgical Plan : Operation was performed in July 2016
in Hong Kong with 5 years followup of dentofacial
development ( Figure 5-9)

1. Trans-oral vomerian osteotomy for premaxilla 7mm
impaction pedicle with intact labial
mucoperiosteal apron

2. Out-fracture of premaxilla for meticulous nasal floor
repair and stainless steel wire fixation of the
premaxilla segment

3. Water-tight labial and oral mucosal repair with packing
of cancellous bone chips harvested from anterior

iliac crest

4. Upper acrylic occlusal split fixation of the dental
segments for 6 weeks

5. Patient with confident and happy frontal smile

6. Normal skeletal and dental growth at 5 years
postop review



Figure 7. Perioperative photos showed the premaxilla 7mm
impaction osteotomy and alveolar bone grafting and wire fixation
to surgical stent
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Figure 8. Pre & 1 year post-operative Lateral Ceph monitoring
the premaxilla dentofacial development, retroclined lower incisors
normalized inclination
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Preop 1cm Premaxilla exposure

1yr postop deciduousincisor exposure

Syr postop permanent incisor exposure

Figure 9. Frontal smile Pre vs 1st year and 5th years postoperative labiodental view
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Conclusion -Decision Making

Because of the variability and anatomical complexity in
Craniofacial clefts , it poses significant reconstructive
challenge to the cleft surgeon today. Conventional local
inter-digitation technique for no. 3 & 4 facial cleft repair
by medial canthopexy to protect the globe, lip repair
and facial cleft repair that led to suboptimal results with
conspicuous facial scars, unnatural facial expression
etc. Chen & Chang et al in 2011 described facial unit
and muscle repositional rotation advancement technique
without Z-plasty® definitely improve aesthetic outcome
by avoid significant scarring, better skin color matching
and more nature facial expression. When we saw such
a rare facial cleft patient in Qinghai (Case I) even she
presented with PDA cardiac anomalies, considerations in
surgical and anaesthetic complexities were challenging.
Nevertheless, we finally decided to perform such a
complex reconstructive surgery in such limited medical
facilities in Qinghai were mainly driven by patient’s age
and unacceptable facial appearance in Tibetan culture
in addition to the lack of corneal protection due to the
cleft deformities. Further secondary soft tissue repair and
skeletal reconstruction normally schedule at least 3 years
of age but more commonly by age 5.

In Case I, this patient presented with excessive down-
growth of his premaxilla 10mm below lip line causing
severe retroclined lower incisors and bizarre smile

appearance. Psychosocial impact to this young boy
in his schooling age is fully envisaged. Fortunately,
he was well cared under our multidisciplinary team in
Hong Kong by interceptive orthodontics at suitable age.
Orthopedic impaction of his premaxilla had attempted
but unsuccessful. Timely attention in respect to the
dentofacial growth should be scrutinized so that necessary
interceptive orthodontic or early skeletal surgical treatment
to remove adverse factor particularly malpositioned
premaxilla segment. Therefore aggressive premaxillary
impaction osteotomy is indicated to restore a normal
maxillomandibular occlusion to facilitate normal mandibular
growth and joyful confidence appearance in his peer.

When we plan for premaxilla impaction osteotomy, incision
planning of nasal/labial and oral mucosa with special
attention on the preservation of the labial mucosal apron
was the corner stone of success. Transoral vomerian 7mm
bone resection after out fracture of the premaxilla could
facilitate excellent visualization for the nasal floor repair
then trans-osseous stainless steel fixation of the premaxilla
into the prefabricate surgical stent. Good condensation
of cancellous bone chips into the repaired alveolar clefts
further stabilize the osteotomized premaxilla osseous
healing. We have monitored patient’s dentofacial growth 5
years later with excellent occlusal relationship.
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Part Il : Adult series - Introduction

Two adult cleft patients presented in this series were
Class Il dentofacial deformities need surgical correction.
It is not uncommon to see a hypoplastic maxilla in a
previously repaired cleft lip and palate patient, and
this is recognized as part of the secondary dentofacial
deformity that causes class Ill dental malocclusion. Ross
reported that approximately 27% patients presenting with
significant hypoplastic maxilla did not respond well to
orthodontic treatment alone, and a combined orthodontic-
orthognathic treatment strategy was normally envisaged’.
The presentation of maxillary hypoplasia with or without
mandibular prognathism or pseudo-prognathism is almost
universal and clear in all cleft patients at adolescence. In
order to harmonize the facial aesthetic profile and achieve
a functional occlusion, mid-facial maxillary advancement
osteotomy, and sometimes with mandibular setback
procedures, is often indicative. Moreover, velopharyngeal
function had shown to be deteriorated following maxillary
advancement in this group of patients®®. Defective speech
problems are commonly seen in cleft patients such as
hyper-nasality, nasal air emission, decreased intraoral air
pressure for oral pressure consonants, reduced speech
loudness, nostril or facial grimacing, and hyper-functional
phonatory changes etc. It could be an intrinsic or structural
deficiency that needs regular monitoring during growth
period especially before age of 6 years old that demand
diligent speech therapy or surgical correction. Study
had shown approximately 25% of children with cleft lip/
palate develop normal speech after primary surgery while
approximately 75% require many interventions throughout
childhood and adolescence to achieve acceptable speech
production and language competence.

Child of this age presents with persistent hyper-nasality
due to defective soft palate velo-closure either soft palatal
length or width or inadequate repair of velo-muscles or as
a unfortunate sequalae of palatal flap failure causing large
oronasal fistula in primary surgery. Further pharyngoplasty
to correct or reduce the velopharyngeal incompetence (VPI)
should be considered especially the patient has already
undergone an extensive speech training that cannot
compensate the structural deficiency.

When we saw this young adult in Qinghai during our
surgical mission, his Class Ill dentofacial profile and severe
velopharyngeal incompetence (VPI) demanded us to treat
his deformities in one goal. We finally modified our surgical
correction without adjunctive orthodontic support.

The second young female patient has undergone well
co-ordinated multidisciplinary care in Hong Kong to
manage her severe 3-dimensional maxilla hypoplasia with
mandibular overclosure causing short face deformities.
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CASE |

Skeletal Class Il cleft dentofacial deformities
with severe VPI managed by masking soft
tissue augmentation

Case History: 21 year old male citizen of Sichuan suffered
from severe retromaxilla profile and hypernasality came to
the Qinghai mission team to seek for surgical reconstruction.
His chief complaint was poor intelligible speech and
prognathic profile. This became his social barrier both job
seeking and girl friend relationship ( Figure 1) .

Figure 1. Pre-op frontal, oropharyngeal, lateral profile views
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Final treatment plan : Operation performed in
Qinghai April 2018

In view of the limitation of orthodontic resources and
support in rural county , upper lip augmentation with free
dermal fat graft augmentation to mask the retromaxilla
profile with simultaneous Superior based pharyngeal flap
for correction of his velopharyngeal incompetence.

Surgical technique:

1. Oral intubation.

2. Superior Based Pharyngeal flap pharyngoplasty

3. Harvesting of free dermal fat graft FDFG from iliac fossa

4. Revision of patient’s old lip scar and extensive
undermining of cutaneous skin and vermillion
with scissors dissection

5. Inset of FDFG and anchored with trans-cutaneous
sutures to tent the graft sub-cutaneously

1.1 Superior based posterior pharyngeal flap

Posterior pharyngeal flap had long been described by
Passavant in 1865 by suturing of soft palate to posterior
pharyngeal wall and Schoenborn in 1875"" described the
inferior based flap and this flap was popularized in United
States by Pagett in 1930™. Until 1971, Hogan introduced
the lateral portal control pharyngeal flap'® obtained a good
result in diminishing VPI. Technically, we adopted superior
based flap as our standard tool for correction of severe



VPI. The advantage of this surgical approach providing an
un-obstructing view during flap harvesting so as wound
closure and flap inset into the splitted nasal side of the
uvula ( Figure 2) . The stenting with foley catheters as
a patent lateral ports of the pharyngeal flap that could

prevent postoperative scar contracture causing excessive

obstruction of nasopharynx resulting in hyponasality and  Figure 2. Superior based Pharyngeal flap for correction of VPI
obstructive sleep apnea. 2. AMKBIE VPI W LRI

Recent studies have shown longevity in speech
improvement following takedown for posterior pharyngeal

flap for obstructive sleep apnea. The potential serious
complications of pharyngeal flap are perioperative airway
obstruction and vascular accident. The administration of
Dexamethasone (0.25mg/kg) in a prospective randomizing
study had shown effectively to reduce the incidence of
postoperative respiratory distress'*. Special attention

for pharyngeal flap width on anatomical anomaly of
velocardiofacial syndrome that could cause significant
intraoperative complications. Practically, the overall

perioperative complications rate for posterior pharyngeal

flap surgery found to be low'® (5.3%), and identified  Figure 3. Free Dermal Fat graft insertion through revised lip scar
for volume augmentation of upper lip as masking procedure
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patients with underlying cardiac risk factors, severe

class and asthma will increasing the risk profiles ( Figure
3- 4).

Figure 4. Pre- and Postop 5 months lateral profile comparison
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1.2 Free dermal fat graft augmentation

Free dermal fat graft was earliest described by Lexer in
1914 to repair nasal defect'®. Thompson did extensive
studies on autogenous dermis graft clinical application
and its healing histological features'. Patel & Hall'®
had elaborated free dermis fat graft to correct whistle
deformity in patients with cleft lip in 2003. Chow & Chow
in 2017 well described its application in cleft lip volume
augmentation from vermillion, cutaneous lip to para-nasal
region'.

CASE Il

Skeletal Class Ill with maxilla 3D hypoplasia
with mandibular overclosure resulting

short face

Case History : 21 year-old female presented with
retruded mid-face and overclosed mandible as short
face and cleft lip nose deformities. Intraorally her anterior
segment presented as rotated upper incisors with well
aligned buccal segments. Her retruded short face profile
was causing her some social embarrassment. After
thorough 3D and dentofacial analysis, a 2-phased surgical
plan had proposed for Total Facial Lengthening :

1. Surgery First Approach SFA by Maxilla advancement
and downgraft (Hip) and anterior dentoalveolar
setback osteotomies to correct her Cl Il occlusion
and facial lengthening then followed by
postoperative orthodontics;

2. Six months later, radical rhinoplasty and vermillion
fascia graft augmentation and genioplasty for definitive
facial harmonization ( Figure 5)

Surgical steps : Total Facial Lengthening — SFA bimaxillary
osteotomies performed in July 2019 Hong Kong

1. 3D CT planning for the amount of Hip bone graft
vertical augmentation and maxilla advancement

2. Le’Fort | maxilla advancement osteotomy with rigid
internal fixation with Titanium bone plates and
sandwiching of the iliac crest cortical cancellous bone
graft and anterior segmental setback osteotomy.

3. Followed by post-surgical orthodontics

4. Six months later for open rhinoplasty with septal strut
graft and alar base resection and vermillion facia graft
augmentation and simultaneous sliding genioplasty for
final facial harmonization ( Figure 6-11)
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Figure 5. Pre and Postoperative lateral profile comparison
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Figure 6. 3D skull printing to simulate the bone graft augmentation
and bimaxillary osteotomies
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Hip graft to augment facial length and Para-alae region

Le'Fort | inferior positioning with RIF

Figure 7. Perioperative view to show the bone graft augmentation
according to the 3D planning at left para-alar region
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Figure 8. Phase Il lip nose revision and sliding genioplasty for facial
harmonization
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Figure 9. Pre and Postop 2 years Lateral Cephalometry
comparison
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Figure 10. Pre, immediate SFA postop and Postop 2 years
Overject occlusion comparison
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Figure 11. Pre and Post-orthognathic surgery 2 years harmonized
frontal profile comparison
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Conclusion - Decision Making

Inevitability, secondary cleft maxillofacial deformities
developed due to the cumulative effects of functional
and morphological abnormalities from the various stages
of primary repair. In order to correct such a complex
maxillofacial deformities that take almost two decades of
time since primary surgery, a tri-phasic approach inter-
phased by orthognathic surgery is essential . In both case
| and Il were similar secondary cleft Class Il deformities
but the consideration of involvement of orthodontic
support was crucial . To accomplish profile improvement
we opted for free dermal fat graft volume augmentation as
correction of his nasolabial retrusion in area that is totally
lack of orthodontic support. Simultaneous pharyngoplasty

using superior based phargyngeal flap technique is safe in
conjunction with lip FDFG augmentation so that the patient
could gain immediate improvement in both speech and
facial profile after surgery.

For case ll, her complex 3D naso-dentoskeletal deformities
needs staged correction therefore expedient in surgical
planning is beneficial to her psychosocial rapport.
Moreover, she had 3-D maxilla hypoplasia and overclosed
mandible resulting in short face appearance, interpositional
bone graft augmentation of facial height should be
indicated. High horizontal relapse rate could be up to 30%-
37% in cleft maxillary advancement osteotomy whereas

2021 was of its

vertical relapse at A-point could be at 65%
inherent primary surgery sequalae. Various design and
modifications of maxillary osteotomies were accompanied
by simultaneous bone grafting and titanium mini-plates
for rigid internal fixation in an attempt to enhance skeletal
stability and surgical movement®?. The evolving concept
of Surgery First Approach in orthognathic surgery has
recently more recognized in the medical literature. The
lengthy pre-surgical orthodontic preparation of the
dentition (15 to 24 months)**** that cause discomfort and
psycho-social inconvenience to patient is well known.
The bio-functional benefit of this approach to facilitate
orthodontic forces by two reasons are : 1. Immediate
resolution of hard and soft tissue imbalance prior to tooth
t*, 2. The process of demineralization and re-

mineralization consistent with the wound healing pattern

movemen

of regional acceleratory phenomenon®?®, Chow et al in
2017 reported a quantitative analysis of the peri-operative
parameters®® namely surgical complexity, estimated
blood lost and operating time by comparing conventional
and surgery first approach SFA group in bimaxillary
orthognathic surgery that all found to be similar statistically
despite the pre-surgical orthodontic preparation was
shortened significantly by 14.6 months. Case |l patient
showed very stable result by SFA with definitive lip nose
reconstruction after a 2 years follow-up.
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