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ABSTRACT

Aim: The purpose of the study was to evaluate the aesthetic and functional

outcome after free fibula flap reconstruction for maxillary defects.

Materials & methods: 3 patients were included in the study. Two patients
were secondarily reconstructed due to post traumatic defect and
mucormycosis, and third patient was primarily reconstructed after resection

for squamous cell carcinoma.

Results: All the three patients had an improvement in speech and
aesthetically acceptable results. One patient had wound dehiscence in the
recipient site; one patient had pain in donor site for 3 weeks while walking
downstairs. No difficulty in deglutition in any patients.

Conclusion: Low donor site morbidity, acceptable aesthetic and functional
outcome recommends micro vascularized free fibula flap to be considered as
one of the ideal option for maxillary reconstruction. It improves the quality

of life by improving the speech and swallowing.

Keywords: Free fibula flap, maxillary reconstruction.
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Introduction

INTRODUCTION

Maxilla forms the keystone in the reconstruction of midface. It contributes to
mastication, deglutition, speech, nasal function, support of globe and orbital contents

and most importantly esthetics.

Maxillary defects are the result of resections for tumors of odontogenic or non
odontogenic origin or due to trauma. Morbidities from these resections can be
significant. They not only affect the appearance and the structural integrity of the
facial structures but also cause functional defects in swallowing, taste, speech, and

vision??.

Reconstruction of maxillary defects poses functional and esthetic challenges
to a surgeon. The goals of reconstruction must include the replacement of native
tissue, the creation of a barrier between the oral cavity and nasal cavity, the
reconstruction of maxillary architecture and the restoration of its structural integrity,
the re-establishment of a scaffold against which the soft tissues of the face may be
suspended, and finally, the restoration of dentition and the return of normal

masticatory function.

Maxillary defects can be reconstructed with obturator, local flaps, pedicled

flaps and free flaps.

Traditionally, surgical defects of maxilla are obturated with bulky dental
prostheses. Though acceptable results can be achieved in many cases, patients may
become dissatisfied for several reasons. The removable prosthesis must be retentive

enough for adequate speech, swallowing, and cosmetic appearance. Poor retention
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resulting from denture bulkiness and poor residual dentition can create leakage and
oro-nasal regurgitation. The patients must maintain adequate hygiene at the surgical

site and around the prosthesis®.

Maxillary reconstruction with vascularized bone flap and osseo-integrated
implants is one of the significant improvements in head and neck reconstructive
surgery.

Daniel et al”® in 1973 was the first one who did micro vascular anastomosis of
soft tissue graft. Taylor and colleagues in 1975 first used free fibula flap for lower
extremity reconstruction. In 1989 Hidalgo® described its use for mandibular
reconstruction. In 1993 Sadove et al® described simultaneous maxillary and
mandibular reconstruction with free fibula flap.

Fibula flap has many advantages over other flaps. Ability to harvest bone,
muscle and skin simultaneously is beneficial in reconstructing the complex anatomy
maxilla. Multiple skin paddles can be obtained to line the orbit and separate the oral
and nasal cavities.

At present the free fibula flap is not only the best choice for mandibular

reconstruction but is also one of the ideal choices for maxillary reconstruction®.
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AIM OF STUDY

To assess the aesthetic and functional outcome in patients undergoing

maxillary reconstruction with free fibula flap.

Objectives

The long term outcome is evaluated in the following manner,

1. Fibula as a suitable reconstruction method for maxillary defects.
2. Patient satisfaction
In terms of functional and aesthetic satisfaction at donor and recipient
site. (annexure).
3. Wound infection and dehiscence.

4. Donor site morbidity.
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SURGICAL ANATOMY

The fibula is the only long and straight bone that is not indispensable. Fibula is

40 cm long. It is situated lateral to tibia.

lateral condyle medial condyle
/ } tibial tuberosity
head of fibula
fibula
——tibia (shinbone)
fibular notch | medial malleolus
\ h /
lateral malleolus "

Fibula has a slender shaft with a thick corticalis. The fibula head
articulates with the tibia 2 cm below the knee joint. The fibula can provide up to 26
cm for the transplantation. The long slender body is described as having anterior,
interosseous and posterior borders and medial, lateral and posterior surfaces. Only the
interosseous border is clear-cut, and borders and surfaces spiral so that they are

difficult to follow.
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The expanded lower end of the fibula is the lateral malleolus. It bears
on its medial surface a facet for articulation with the talus. Below and behind this is a

roughened fossa for the attachment of the posterior talofibular ligament.

MUSCLES

Deep fibular nerve
Anterior tibial vessels

Flexor
Extensor digitorum
digitorum
longus & fibularis
longus tertius
Long saphenous Superficial fibular
vein & nerve
saphenous nerve Fibularis
" longus &
Posterior tibial ~ brevis

vessels &
Tibial nerve

EGastrocnemius
aponeurosis

Sural communicating nerve |

Lateral surface

The peroneous longus muscles arises from the upper two thirds of the
lateral compartment, whereas the peroneous brevis muscle takes origin from the

lower two thirds of the lateral surface of fibula, they overlap in the middle third.

Medial surface

The extensor digitorum longus muscle arise almost entire length of

fibula and adjacent intermuscular septum except the most distal 4 to 6 cm. The
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extensor hallucis longus arises from the central half of the medial surface of the fibula

and adjacent intersseous membrane.
Posterior surface

The soleus muscle has a horseshoe-shaped origin from the head and
upper third of posterior surface of fibula and crosses the posterior tibial vessels and
nerve with a tendinous arch. The tibialis posterior muscle is the most deeply situated
muscle in the posterior compartment, lying between flexor hallucis longus and flexor
digitorum longus muscle. It arises from the upper two third of posteromedial surface
of fibula. The flexor hallucis longus muscle arises from lower two third of the

posterior surface of fibula.

BLOOD SUPPLY

|. ANTERIOR TIBIAL

meiA — L | ARTERY AND VEIN
INTEROSSEOUS ‘ \mnmw ARTERY
MEMBRANE LD AND VEIN
—qD
IE
POSTERIOR F
TIBIAL ARTERY
AND VEIN P
»
B
———— FIBULA



Surgical Anatomy

The fibula is supplied by periosteal branch of peroneal artery and by an
endosteal vessel which divides and enters the fibula at the junction of middle and
distal third. The peroneal artery is the largest branch of the posterior tibial artery
arising 2 to 3 cm from its origin before it is crossed by the tibial nerve. It passes
laterally across the tibialis posterior muscle to lie against the interosseous membrane
and the fibula under cover of flexor halluces longus muscle. It gives off muscular

branches and a nutrient artery to fibula.

A little above the ankle it usually communicates with the posterior tibial
artery, sends a perforating branch through foramen in the interosseous membrane to
reach the lateral aspect of dorsum of foot, and give rise to lateral calcaneal and

malleolar branches.

Proximally near its origin, the external diameter of the peroneal artery is
1.5to 2.5 mm. Pedicle length however is short about 6 cm, but can be made longer by
dissecting the fibula more proximally than planned osteotomies. Between 2 to 6
perforators emerge from the peroneal artery and run behind the fibula to perforate
flexor halluces longus supplying the longitudinally oriented area of calf skin. The
most reliable area for harvesting skin paddle is found to be 6 to 12 cm above the
ankle, an area corresponding to the junction between middle and distal thirds of
fibula. Lippert and Pabst and Kim et al who reported that peroneal artery was the

sole blood supply of the foot in 0.2% and congenitally absent in less than 0.1%.

Venous anatomy

Most of arteries of leg are accompanied by paired veins. Paired venae
comitans travel along the peroneal artery. The external diameter is around 2 to 4 mm

suitable for micro vascular anastomosis.
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Review Of Literature

REVIEW OF LITERATURE

CLASSIFICATION OF MAXILLECTOMY DEFECTS

Aramany M® in 1978 gave the first classification for the maxillary defects. He divides

defects into six types.

1. Class | defect did not cross the midline and preserved the teeth on the contralateral
side of the maxillary arch.

2. Class Il defects were more limited, with preservation of the contralateral maxillary
teeth, the central incisors, and, if possible, the canines and premolars on the resection
side.

3. Class Il defects involved only the central hard palate, without resection of any
teeth.

4. Class 1V defects crossed the midline, preserving only the posterior teeth on the
contralateral side.

5. Class V defects involved resections of the posterior portion of the maxillary arch,
with preservation of the mesial abutment teeth on both sides.

6. Finally, class VI defects involved resection of the midline central maxilla, with

preservation of the teeth posterior to those used for abutment.

Ronald H. Spiro, MD, Elliot W. Strong in 1997classified maxillectomy
according to involvement of no of walls of maxilla

Limited maxillectomy-1 wall involved

Subtotal maxillectomy -2 walls including roof involved

Total maxillectomy  -all walls involved



Review Of Literature

Cordeiro PG & Santamaria E* in 2000expanded the 1997 Spiro classification
scheme, subdividing maxillectomy into

Type I - Partial/limited

Type Il -Subtotal

Type Illa -Total with preservation of orbital contents

Type I11b- Total with orbital exenteration

Type IV - Orbitomaxillectomy

James S. Brown, Simon N. Rogers et al*’ in 2000made a classification on the basis
of the assessment of 45 consecutive maxillectomy patients derived prospectively from
the database (September 1992) and retrospectively from 1989.they came out with a
practical classification attempts to relate the likely aesthetic and functional outcomes
of a maxillectomy to the method of rehabilitation.

The classification of the vertical component is as follows:

Class 1- maxillectomy without an oro-antral fistula;

Class 2- low maxillectomy (not including orbital floor or contents);

Class 3- high maxillectomy (involving orbital contents); and

Class 4-radical maxillectomy (includes orbital exenteration);

The horizontal or palatal component is classified as follows:

a- Unilateral alveolar maxillectomy;

b- Bilateral alveolar maxillectomy; and

c- Total alveolar maxillary resection.

Okay et al?® in 2001 proposed a maxillectomy defect classification system with
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a view toward the assessment of functional outcome, prosthetic retention, and patient
satisfaction.

Class la: no involvement of the tooth-bearing alveolus.

Class Ib: preservation of both canines.

Class I1: resection of one canine or less than 50% of the hard palate

Class I11: resection of both canines or greater than 50% of the hard palate.

Subclass f: involvement of the orbital floor.

Subclass z: involvement of the zygomatic arch

James S Brown and Richard J Shaw* in 2010 suggest a new classification based
on their previously published classification, which is expanded to include the midface
and is clarified in terms of the horizontal or functional aspect of maxillary loss.
Vertical classification:

I—maxillectomy not causing an oronasal fistula;

II—not involving the orbit

I11—involving the orbital adnexae with orbital retention

IVV—with orbital enucleation or exenteration;

V—orbitomaxillary defect

VI—nasomaxillary defect.

Horizontal classification:

a - palatal defect only, not involving the dental alveolus

b- less than or equal to 1/2 unilateral;

c- less than or equal to 1/2 bilateral or transverse anterior;

d- greater than 1/2 maxillectomy.

10
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Avinash S. Bidra, Rhonda F. Jacob et al** in 2012have classified maxillectomy
based on six criteria that satisfy both surgical and prosthetic needs. They concluded
that criteria-based description appears more objective and amenable for universal use

than a classification based description.

ANATOMICAL CONSIDERATIONS

S. W. Choi et al*!in 2001 did a cadaveric study of 63 legs of Korean cadavers and
demonstrated that in most cases the musculoperiosteal and septocutaneous branches
of the peroneal artery were distributed at the middle and lower thirds of the fibula.
There was double the number of musculoperiosteal perforators to the skin compared

to musculoperiosteal branches.

W.H. Wang et al®® in 2011 did a study to investigate the added value of preoperative
computerized tomographic angiography (CTA) and three-dimensional reconstruction
of the lower limb in vascularized fibular flap transfer and concluded that the course of
peroneal artery is relatively invariable and its original external diameter was usually

thick.

RECONSTRUCTION METHODS FOR MAXILLARY DEFECT

Yadranko Ducic® in 2001 reported the use of thermoplastic polymer for temporary

obturation for maxillectomy defects.

11
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Brian L. Schmidt et al in 2004 reported the use of zygomatic implants for

reconstruction of extensive maxillectomy defects.

Masayuki Fukuda et al®® in 2004 and Claudio Rodrigues Leles et al in

2009reported the use of implant supported obturators.

Sekou Singare et al in 2007%*reported case reports of maxillary defects reconstructed

with prefabricated titanium mesh prosthesis fabricated using rapid prototyping.

Pravinkumar G. Patil”® in 2011 reported simple technique to fabricate an immediate
surgical obturator by restoring the patient’s original dentition and facial and palatal

tissue form.

T.V. Padmanabhan et al*® in 2011 reported rehabilitation of a maxillectomy with a

two-piece hollow bulb obturator in which they have used magnetic retention.

VARIOUS MICROVASCULAR OPTIONS FOR MAXILLECTOMY

DEFECTS

H. A. H. Winters et al* in 2003used a horizontally placed deep circumflex iliac
artery free flap with internal obligue muscle in four patients for maxillary
reconstruction and concluded that this is a reliable method, the flap is easy to harvest,
and the donor site morbidity is minimized by using only the inner table of the iliac

crest.

12
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Neal D. Futran®” in 2005 reported the use of various micro vascular options and their

advantages for the reconstruction of maxillectomy defects.

S. Duflo™ et al in 2005 analyzed the quality of life in 30 cases of palatal defects were
reconstructed using micro vascular radial forearm fasciocutaneous free flap and
reported that radial forearm fasciocutaneous free flap for palatal reconstruction is a
reliable technique and provides a definitive separation between oral and sinusonasal
cavities and it improves quality of life by improving speech, swallowing and chewing.
They stated that it should be considered an integral component of head and neck

cancer therapy and rehabilitation.

R. Gonzalez-Garcia’” et al in 2007 reported fifty-five patients who underwent
reconstruction by means of the radial forearm free flap after resection for squamous
cell carcinoma of the oral cavity and the results revealed that the radial forearm free
flap is a reliable method for reconstructing a wide range of oral cavity defects with an
acceptable low morbidity rate. It provides adequate bulkiness and pliability, resulting

in adequate reconstruction of a wide variety of defects within the oral cavity

Kemal Ugurlu®® et al in 2007 reported nine cases whose wide composite
palatomaxillary defects were repaired with free angular scapular bone flap combined
with serratus anterior fascia based on subscapular vascular system, between 1999 and
2003. They concluded that the free angular scapular bone flap combined with serratus
anterior fascia based on the subscapular vascular system is a flap with distinguished
advantages, including its convenience of combining with other flaps, providing a thin

composite tissue with resemblance to the palatomaxillary region.

13
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Matthew M. Hanasono® et al in 2008 reviewed 39 patients who were treated with
multiple simultaneous free flaps for head and neck reconstruction between 2001 and
2007 and they concluded that multiple simultaneous free flaps can be performed
safely in patients, with acceptable recovery times and functional outcomes. In select
cases, the authors advocate multiple free flap reconstruction to maximize quality of

life even in patients with advanced cancers.

Deepak Kademani® et al in 2009reported reconstruction of maxillary defect with
medial femoral periosteal micro vascular free flap. They stated that the medial
femoral condyle corticoperiosteal flap results in a limited donor defect because it
provides a vascularized periosteum in addition to cortical and cancellous bone and it
provides an excellent option for the treatment of limited composite defects of the
maxilla, with minimal donor-site morbidity.

lacopo Dallan et al*

in 2009 did an anatomical study of temporalis myofascial flap
in cadavers and reviewed 9 patients who had undergone subtotal maxillectomy and
immediate reconstruction with temporalis myofascial flap. They concluded that this

flap is thin and reliable and can be used as an alternative to free flap tissue transfer in

the reconstruction of partial defects of the upper maxilla

Amresh S. Baliarsing® in 2010reported8 cases of maxillary reconstruction using
deep circumflex iliac artery—based composite free flap. They reported that the contour
of the iliac bone is similar to the maxilla and provides good esthetic result. They also
added that deep circumflex iliac artery flap is difficult to harvest, has variable

anatomy, and needs meticulous planning for optimum result.

14
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llpo Anti Johannes Kinnunen et al*? 2010 did a retrospective analysis of 34 patients
operated from 1995 to 2006 for maxillary reconstruction using temporal
musculoperiosteal flap with or without free calvarial bone graft. They concluded that
the application of pedicled temporal musculoperiosteal flap with or without free
calvarial bone graft appears to be are liable option for the reconstruction of limited

palatal and maxillary defects.

Thomas Miicke et al®® in 2011 reported 83 patients with various types of maxillary
defects that were reconstructed with different micro vascular free flaps including the
radial forearm, perforator, anterolateral thigh, latissimus dorsi, iliac crest and fibula
and stated that maxillary reconstruction is challenging because of the anatomical site
of reconstruction creating a steep learning curve and if the reconstruction is

successful, both facial appearance and oral function can be improved.

RECONSTRUCTION WITH FREE FIBULA FLAP

Xin Peng et al® in 2005 reviewed thirty-four consecutive cases of maxillary
reconstruction with the free fibula flap and they concluded that alveolar arch defects
can be reconstructed successfully using free fibula flaps and it has a high success rate
and low perioperative complication rate, making it an ideal choice for maxillary

defect reconstruction.

D. David Kim et al®%in 2007 reported that free fibula flap has many advantages like,
the ability to harvest bone, muscle, and skin simultaneously is beneficial in

reconstructing the complex anatomy of the maxilla. Multiple skin paddles can be

15
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obtained to line the orbit and separate the oral and nasal cavities. The excellent
periosteal blood supply allows multiple osteotomies that facilitate re-establishing the

anatomic contours of the maxilla.

Boris Laure et al® in 2008 reported a case of gunshot injury resulted in both
maxillary and mandibular defects reconstructed with one single transfer of a free
fibula osteocutaneous flap and concluded that gunshot injuries and tumors are the two
main causes for concomitant maxillo-mandibular defect and single free fibular

osteocutaneous flap isa good one-stage reconstruction option for this type of defect.

L. Ciocca et al® in 2008 reported gingival hyperplasia around implants in the
maxilla and lower jaw which are reconstructed by fibula free flap and they suggested
that skin grafts around implants seem to inhibit the overgrowth of granulomatous
tissue, and to avoid acrylic provisional abutments which should be substituted with

metal-ceramic restoration.

Shahram Nazerani et al** in 2008 reported 11 cases of maxillary reconstruction with
the prefabricated free fibula flapbetween1994 to 2005 and they stated that the
prefabricated fibula with a “banking time” on the leg for flap maturation seems to be a

better choice compared with other methods of using the fibula for reconstruction.

Yue He et al'® in 2009 reported reconstruction of composite total maxillectomy
defects with fibula osteomyocutaneous flap flow-through from radial forearm flap and
concluded that the fibula osteomyocutaneous flap is an ideal donor site in 3D total
maxillectomy defect reconstruction, because of its thickness, length, and bone

uniformity which makes ideal support for dental rehabilitation.
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Caroline T. Nguyen et al'® in 2011reported a case of chondrosarcoma of maxilla
treated by maxillectomy and free fibula reconstruction followed by rehabilitation

with implant retained prosthesis.

Jian Sun et al*® in 2011 reviewed twenty patients who underwent reconstruction of
high maxillectomy defects with fibula osteomyocutaneous flaps in combination with
titanium mesh or a zygomatic implant and concluded that it is a feasible and
acceptable option with a high success rate, a low complication rate, excellent

postoperative cosmesis, and well-accepted function.

Eric Santamaria et al®® in 2012 reported 14 patients who had prelaminated
osteomucosal fibula flap for maxillary reconstruction in a two stage surgery and stated
that prelamination delivers like tissue to the recipient site, obviates the need for

debulking, and may reduce donor-site wound problems.

SURGICAL PLANNING

Andre Eckardt and KonstantinosFokas’ in 2003 reviewed 500 cases of micro
vascular reconstruction and reported that immediate reconstruction following radical

tumor resection has become preferable to secondary reconstruction.

Akihiro Homma® et al in 2008 reported intraoperative computed tomographic
guidance system(ICTGS) for maxillectomy and said that it helped the surgeon to

recognize target points accurately in real time and it allows the surgeon to determine
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the minimum accurate bone resection line, and to use the most direct route to reach
the lesion.

Horst Kokemueller et al*

in 2008 reported that patients with total loss of the
maxilla including the orbital floor and preservation of orbital contents, primary
reconstruction of orbital and zygomatic contours with individualized titanium
implants using computer-assisted techniques in combination with simultaneous

transplantation of free soft tissue flaps for vitalized defect refilling provides good

functional and esthetic results with predictable outcome.

Yue He et al'® in 2009reportedthat 3D model simulation and preoperative surgical
planning are effective methods to refine reconstruction surgery, shorten the surgical

time, and predict the outcome after operation.

Shu-Ying Chang et al® in 2010 reviewed 116 free fibula cases based on ischemia
time and concluded that using the fibula osteoseptocutaneous flap for head and neck
reconstruction, ischemia times less than 5 hours do not increase complication rates in
different postoperative stages and the critical ischemia time of the fibula
osteoseptocutaneous flap should be limited to 5 hours to reduce partial skin paddle

loss and overall complications.

W.H. Wang et al** in 2011 reported that preoperative Computerized Tomographic
Angiography and three-dimensional reconstruction of the lower limb, which are
noninvasive, accurate and direct-viewing methods, play an important, preoperative

role in vascularized fibular flap transfer for lower limb vascular assessment.
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G. Rajasekhar et al*! in 2012said that weber fergusson incision with Dieffenbach’s

modification is versatile and useful in accessing complex maxillary pathologies.

Patrick B. Garvey et al’

in 2012 did preoperative computed tomographic
angiography mapping of the peroneal artery and its perforators and concluded that
computed tomographic angiography accurately predicted the course and location of
the peroneal artery and perforators and also provides valuable information to facilitate

osteocutaneous fibula flap harvest.

Tao Zhang et al®* 2012 reviewed 178 micro vascular surgeries in which venous
anastomoses was compared with anastomotic coupler device and hand sewing
technique and reported that the micro vascular coupler is reliable for venous
anastomosis in free flap head and neck reconstruction; dual-vein anastomoses appear

to have better results than single-vein anastomoses.

Yi Shen et al'® in 2012 reported 11 patients of maxillary reconstruction which was
performed with the guidance of preoperative virtual planning and using fibular
osteotomy and reposition guide templates to replicate the virtual planning intra-
operatively and they recommended that virtual surgical planning is helpful to perform

accurate secondary maxillary reconstruction with a vascularized fibula flap.

COMPLICATIONS

59
|

M. Saleem et al>” in 1998 reported a case a free fibula reconstruction of a 15 year old

boy with a donor site morbidity of compartment syndrome. They recommended that
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when harvesting free fibula flaps in children, skin grafting of donor site should be
considered irrespective of the width of the flap, if there is any doubt about the

tightness of the closure.

P. Hollows and J. P. Hayter®® in 1999 reported a case with fracture of malleolus in a

patient 4 months after fibula reconstruction due to athletic activity.

Andre Eckardt and Konstantinos Fokas’ in 2003 reported a review of 500 cases of
micro vascular reconstruction. They identified smoking as well as prolonged
anesthesia time (>8 h) as significant factors for developing medical and surgical

complications.

Simon N. Rogers, Sundar R. Lakshmiah et al® in 2003did a comparison between
deep circumflex and fibula free flap for reconstruction for head and neck cancer. They
did a retrospective analysis of 44 fibula free flaps and 73 deep circumflex artery free
flaps and concluded that donor site problems are present in both the flaps but are

relatively minor in nature.

Eric M. Genden et al® in 2004 has said that complications of micro vascular free
tissue transfer may occur at the recipient site or at the donor site. Complications
occurring at the recipient site are largely as a result of vessel thrombosis while
complications occurring at the donor site may result from many causes, ranging from
infection to those related to the harvesting of the flap. The author also stated that the

radial forearm free flap (RFFF) and the fibula free flap present the most significant
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risk for distal extremity ischemia. It is essential that collateral flow be assessed before

harvesting from either donor site.

Clemens Klug et al®® in 2005 prospectively analyzed303 patients who had undergone
preoperative radio-chemotherapy followed by free flap reconstruction. They found
that flap success and flap related complications after 50 Gy focal radiation dosage
were in comparable range as in published series of reconstructions in uncompromised
tissue.

S. Podrecca et al®®

in 2005 evaluated 346 patients of free flap reconstruction for
neoplasm and found that poor preoperative condition, previous treatment, and
requirement for vein graft were significantly associated with increased risk of major

complications after surgery.

Wenko Smolka and Tateyuki lizuka®in 2005 evaluated the success rate of different
techniques of repairing maxillary and midfacial defects according to their extent and
showed that postoperative infection leading to transplant loss was the main reason for

failure.

Alan Garrett, Yadranko Ducic et al® in 2006 evaluated foot and ankle function in
a series of patients undergone fibula micro vascular free tissue transfer. They came
with the results using the ankle-hind foot scale and follow-up radiographs which

support a low morbidity rate at the donor site after free fibula graft harvest.
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Philipp Pohlenz et al™ in 2007retrospectively analyzed 202 cases of micro vascular
reconstruction of head and neck and they confirmed that free flaps are extremely
reliable in achieving successful reconstruction of the head and neck. The incidence of
postoperative complications is related to the preoperative comorbidity.

Bernardo Bianchi et al**

in 2009 reviewed 376 free-flap transfers in 352 patients
after cancer surgery and found that aetiology, patient’s age, smoking history and the
presence of comorbid conditions were in fact associated to higher rates of major and

minor complications.

M. Halle et al®® in 2009 showed an increased morbidity in free flap surgery in the
head and neck region after preoperative radiotherapy and the time elapsed between
the last radiotherapy session and surgery is associated with the risk of developing
postoperative complications and they strongly suggested that free flap reconstruction
should be performed within 6 weeks of the last radiotherapy session.

Thomas Miicke et al®?

in 2009 reviewed 171 patients with free flap transfer and
conclude that factors significantly affecting survival of patients with tumors of the
maxilla and midface are resection margin status after tumor ablation and the type of

reconstruction.

Xiao Feng Li and Xin Peng®in 2012 had an analysis of 42 relevant articles and
described the incidences of donor site morbidity into early and late. Early donor site
morbidity includes wound infection, 1.07 percent; wound dehiscence, 7.0 percent;

wound necrosis, 7.3 percent; delayed wound healing, 17.4 percent; partial skin graft
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loss, 8.1 percent; and total skin graft loss, 4.7 percent. Late donor-site morbidities
include chronic pain, 6.5 percent; considerable gait abnormality, 3.9 percent; ankle
instability, 5.8 percent; limited range of motion in the ankle, 11.5 percent; reduced
muscle strength, 4.0 percent; claw toe, 6.1 percent; dorsiflexion of the great toe, 3.6

percent; and sensory deficit, 6.95 percent.

Adeyiza O. Momoh, Peirong Yu et al in 2011 showed donor site morbidity in 157
patients treated with free fibula flap .They showed that perioperative donor-site
complications occurred in 31.2 percent of patients, including skin graft loss (15
percent), cellulitis (10 percent), wound dehiscence (8 percent), and abscess (1
percent). Preoperative chemotherapy was associated with increased complications. No
significant difference in complication rates was observed between primary and skin
graft wound closure. The timing of ambulation was not related to the development of
complications. Long-term morbidities occurred in 17 percent of patients and included
leg weakness (8 percent), ankle instability (4 percent), great toe contracture (9

percent), and decreased ankle mobility (12 percent).

Michael N. Mirzabeigi et al in 2012 retrospectively analyzed 2260 free flaps which
include forty seven take back surgery for salvage surgery. They conclude that success
of salvage can be predicted preoperatively with factors like thrombophilia and platelet

count.

P. Pohlenz et al in 2012 did a study in which they analyzed outcome and
complications of free flaps in 1000 cases. They did 120 free fibula reconstructions out

of 1000 cases. They concluded that venous thrombosis and cervical hematoma are the
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most common complications at the recipient site and are mainly responsible for flap
failure, while complications occurring at the donor site may result from dehiscence
and graft necrosis. When a compromised flap is identified, surgical re-exploration

should not be deferred.
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Materials and Methods

MATERIALS AND METHODS

This prospective study on “Micro vascular reconstruction of maxilla using free

fibula flap” includes 3 patients who need primary or secondary reconstruction of

maxillary defects. All patients reported To Department of Oral And Maxillofacial

Surgery, Tamilnadu Government Dental College and Hospital, Chennai- 03 with

maxillary defects.

CRITERIA ADOPTED FOR SELECTION OF PATIENT

1.

5.

Patient with primary /secondary maxillary defects due to benign /low
grade malignant tumor who underwent

-Partial maxillectomy

-Total maxillectomy.

Patient with recurrent osteomyelitis who require ablative surgery.

Patient having maxillary defects due to trauma requiring

reconstruction.

Patients presenting no medical contraindication for surgical procedure.

Patients who are willing for regular follow up.

EXCLUSION CRITERIA

High risk medically compromised patient.
Patient with generalized bone disorder.

Patient not willing for long term follow up.
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There were 3 male patients included in this study. One patient had primary
reconstruction after resection of squamous cell carcinoma of maxilla resulted in class
Il ¢ of modified Brown’s classification of maxillectomy defects. Second patient was
reconstructed for post traumatic maxillary defect of left side maxillary arch, and the
third patient was secondarily reconstructed for a maxillectomy defect due to treated
mucormycosis of left maxilla. Both the post traumatic and post mucormycotic patients

come under class Il a of modified brown’s classification of maxillectomy defects.

All the patients underwent preoperative clinical examination and Doppler
study to rule out vascular abnormalities for rate, rhythm of blood flow at both
recipient and donor site. None of the patients were rejected because of inadequate

collateral blood circulation.

Preoperative CT scan with 3D reconstruction was made in all patients to
plan the required length of fibula flap needed for reconstruction. Osteotomies were

made as per patients need to achieve desired form and function.

All patients were treated similarly for maxillary reconstruction using

micro vascular free fibula flap.

Surgeries were carried out with an integrated approach utilizing
Department of Plastic and Reconstructive surgery, Rajiv Gandhi Government General
Hospital, Chennai for harvest of fibula and microvascular anastomosis. Routine

informed consent was obtained from all patients (annexure).

All cases were performed under general anesthesia. One patient had naso-
endotracheal tube intubation. Other two patients we used submental intubation due to

difficult nasal intubation.
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Patient underwent excision of lesion with adequate surgical clearance in

primary case and preparation of the recipient artery and vein.

Fibula Free flap was harvested from selected leg. Osteotomy cuts were
made to simulate maxillary contour. Fibula flap fixed to the recipient site with

stainless steel mini plates and 2x8 mm stainless steel screws as per the patient’s need.

Micro-vascular anastomosis was performed by anatomizing recipient and

donor vessels under the magnification of surgical loupes.

The immediate postoperative parameters which were used for clinical

assessment of flap viability are

i. Color of the flap.

ii. Capillary refill time.

iii. Flap temperature.

iv. Blood flow from the flap.

Functional and aesthetic outcome assessment was given to all patients to

record their function and aesthetic responses (annexure).

PRE-OPERATIVE ASSESSMENT

Evaluation of the patients includes thorough and detailed history, clinical

examination, facial photographs and radiographic examination.

27



Materials and Methods

HISTORY

Includes chief complaints, history of present illness, previous surgical

and medical history.

CLINICAL EXAMINATION

Extra-oral

o Facial asymmetry
o Mouth opening
o Nasal tone of speech

Intra oral

o Size of defect
o Size of lesion
o Communication of nasal cavity and maxillary sinus

Examination of leg

o Post traumatic scar

o Gait disturbance

o Posterior tibial and dorsalis pedis arterial pulse
o Kbnee and ankle joint stability

o Preexisting pain while walking

o Varicose veins

o Skin lesions
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RADIOGRAPHIC EXAMINATION

Includes

o Orthopantomogram (OPG)
o PNS view
o 3D CT scan

o AP and lateral view of tibia and fibula

DOPPLER STUDY

Color Doppler was used to study anterior and posterior tibial arterial blood flow

and rhythm.

PREOPERATIVE PLANNING

o Preoperative upper and lower impressions were taken and
working and study models were made.

o Preoperative 3D CT scans were taken which showed defect size
in all dimensions.

o Defect size is measured in the impression model.

o According to the size of defect, impression compound was
shaped as maxillary arch over the defect in the cast.

o This will give an idea of antero-posterior size of defect.
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PREOPERATIVE PLANNING IN A CASE OF MAXILLARY

DEFECT DUE TO TRAUMA

3D CT SCAN IMPRESSION MODELS

POSTERIOR MAXILLARY OSTEOTOMY

DEFECT TO BE RECONSTRUCTED IS DEPICTED WITH IMPRESSION

COMPOUND
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Surgical technique

SURGICAL TECHNIQUE FOR HARVESTING OF FREE FIBULA
FLAP

Position

The patient was placed in supine position with a pneumatic tourniquet
placed proximally on the lower extremity and inflated to 300 mm of Hg. It should be
released after a maximum of 1 hour to prevent ischaemic injury. The knee flexed at

135 degree and the hip flexed to 60 degree to facilitate dissection.

Marking

A line was drawn from the fibular head to lateral malleolus indicating
course of fibula in the leg. The nutrient artery, a branch of peroneal artery identified
and marked on this line with Doppler. The designing of the flap was dictated by a
particular defect to be reconstructed. A septocutaneous portion was incorporated into

the flap according to the palatal defect size.

Surgical procedure

The entire selected leg was prepared with antiseptic solution and selected leg
exsanguinated with elastic wrap or Esmarch bandage and tourniquet inflated to 300
mm of Hg. The skin incision made along the marking of flap, in the middle to distal
third of the palpable bone. Superiorly incision should not be extended close to fibular
head because of the risk of subsequent damage to the common peroneal nerve.

Inferiorly, at least 6-8 cm of bone should be left to maintain ankle joint stability.

The skin and subcutaneous fat raised from underlying muscle fascia by

sharp dissection. The posterior crural septum was seen as a white line directly over
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the lateral aspect of the fibula. Posteriorly soleus muscle identified and peroneus
longus detached from the lateral surface of fibula using sharp dissection and retracted
anteriorly. The dissection was continued anteriorly with the attachment of anterior
crural septum, extensor digitorum longus and extensor halluces longus and the
interosseous membrane encountered. The anterior tibial artery, vein and deep peroneal
nerve were seen lying between this membrane and underside of anterior tibial muscle.
This vascular pedicle retracted and the membrane was incised along its length using

sharp scissor from proximal to distal.

Periosteum was incised over the planned bone cut areas. A howarth
elevator was gently passed around the deep surface of the fibula in the sub periosteal
plane to protect the underlying pedicle. The osteotomies performed with an oscillating
saw. The fibula was now carefully retracted laterally using bone clamps exposing the

posterior tibialis muscle which was dissected staying close to the fibula.

This procedure gave greater access to the peroneal vessels and it was ligated
and divided. Flexor hallucis longus and remaining muscles were released from the

fibula, taken care that pedicle should not get damage.

During the harvesting of the fibula flap, the level of proximal osteotomy
should be as high as possible. During contouring of the fibula bone, the osteotomies
were made from distal end to proximal end so that any excess proximal bone could be
discarded, thus increasing the pedicle length.

Osteotomies made as per particular patient’s need to simulate maxillary form
while taking care of vascular pedicle. The flap was transferred to the recipient site for
fixation and micro vascular anastomosis. Harvested fibula was fixed to defect in

maxilla and fixed with plates and screws to the body of zygoma above and to piriform
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rim medially. Micro vascular anastomosis between facial and peroneal vessels was

done by 9-0 Ethylon.

Wound irrigated with copious saline, suction drain placed in donor site. Skin
graft harvested from thigh of same side and sutured over the donor site with 3-0

Ethylon after layer wise closure done with 2-0 vicryl.
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SURGICAL TECHNIQUE FOR MAXILLARY RECONSTRUCTION
Preparation of surgical site

Maxillary reconstruction was approached by extra oral incision in all cases.
The head was supported by head ring and neck is extended with a shoulder bag. The
head was slightly tilted to the opposite side. Surgical site was painted with betadine

and draped in a standard fashion.
Marking of incision

Weber Fergusson incision was marked on the recipient side with Dieffenbach’s
modification® for good access. Incision was planned according to the extent of defect

and access to the defect. In the last case Lateral Rhinotomy incision was used.
Skin incision and dissection

Incision was made with no 15 blade. Dissection was carried out layer wise from
skin, subcutaneous tissue, SMAS layer and to the Periosteum. A small submandibular
incision marked and incised. Layer wise dissection was done and facial artery and

vein identified and preserved.
Exposure of the lesion or maxillary defect

Periosteum was incised sharply and flap elevated, and lesion or maxillary defect
was exposed. Lesion was excised with safe margins. In case of secondary

reconstruction the epithelialized skin and mucosal margins were trimmed.
Placement and fixation of flap at recipient site

Harvested free fibula flap was transferred to the maxillary defect where fibula
bone replaces the alveolar arch and skin paddle replaces the palatal defect. Fibula
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bone was fixed to body of zygoma and piriform ridge with stainless steel mini plates

and screws.

Micro vascular anastomosis

Micro vascular anastomosis was performed between recipient and donor vessels
held in position with acland’s artery and venous clamps. The peroneal artery was
anastomosed with facial artery in an end to end manner using 9-0 nylon suture under
loupe magnification followed by venous anastomosis. While suturing, the end of
vessel was frequently irrigated with heparin and saline (5000 unit of heparin in 500 ml
of saline). During anastomosis one liter of 40 percentage low molecular weight

dextran was given intravenously in a slow dose and continued for 48 hours.

Closure

Hemostasis achieved. Muscles and subcutaneous layer sutured with absorbable
sutures (2-0/3-0 vicryl) and skin was closed with non-absorbable sutures (3-0

prolene).
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SURGICAL TECHNIQUE FOR HARVESTING FREE FIBULA
FLAP

MARKING OF INCISION AND SKIN PADDLE FOR PALATAL DEFECT

INCISION PLACED

DISSECTION




OSTEOTOMY CUT COMPLETED AND FLAP HARVESTED

HARVESTED OSTEOCUTANEOQOUS FREE FIBULA FLAP
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SURGICAL TECHNIQUE FOR FIXATION OF FIBULA FLAP TO
MAXILLARY DEFECTS

WEBER FERGUSSION INCISION MARKED

FLAP REFLECTED




RESECTION OF MAXILLARY LESION

FIBULA SHAPED LIKE MAXILLA BY MAKING OSTEOTOMY CUTS




MICROVASCULAR ANASTOMOSIS

FIBULA FLAP FIXED TO MAXILLARY DEFECT AND SUTURED
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Case Reports

CASE REPORT -1

Name : Mr. Joseph

Age/sex . 45/M

Chief complaint: slurring of speech and nasal regurgitation of food for the past 3

months

History of presenting illness: patient had extraction of left upper posterior teeth
before 6 months. He developed mucormyecosis of left upper alveolus and the necrotic
left maxilla distal to 22 was removed before 5 months after antifungal treatment.
From then he is having nasal regurgitation when he takes food and nasal tone in his

speech.

Past medical history: had medicines for urinary calculi 3 years back

Past surgical history: left partial maxillectomy 5 months back

General examination:

Moderately built and nourished.

Not anemic, acyanotic, not icteric, no pedal edema and no clubbing

Local examination:

Extra oral examination:

The following findings were noted.

e Hyper nasal voice
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e No facial asymmetry
e Normal mouth opening

e No sensory disturbance over face

Intra oral examination:

e Loss of maxillary alveolus distal to 22, defect extending up
to midline of palate
e QOro-antral and oro-nasal communication on left side

e Normal occlusion on right side

Leg examination:

e No scar
e Normal gait

e Both knee and ankle joint are stable

RADIOLOGICAL INVESTIGATIONS

OPG and PNS view showed maxillary defect on left side.

Ct scan with 3D reconstruction showed the exact extension of the defect size.

AP and Lateral view of tibia and fibula showed normal study at both legs.

Doppler study: showed normal triphasic pattern of blood flow of both legs

Diagnosis: Maxillary defect on left side secondary to treated mucormycosis

Treatment plan: Micro vascular reconstruction of maxilla using free fibula flap.
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EXTRA ORAL INTRA ORAL

DEFECT IN 3D CT SCAN PLANNED RECONSTRUCTION




INTRAOPERATIVE

INCISION

DISSECTION AND FLAP HARVEST HARVESTED FREE FIBULA FLAP

MICROVASCULAR ANASTOMOSES INTRAORAL FIXATION & CLOSURE




POST OPERATIVE

EXTRA ORAL INTRA ORAL

ORTHOPANTOMOGRAPH

DONOR SITE AFTER FOUR MONTHS




Case Reports

CASE REPORT - 11

Name : Mr. Saamiayya

Age/sex : 55/M

Chief complaint: C/o growth in the upper jaw for the past 2 years

History of presenting illness: The patient noticed a swelling in the upper jaw of
around 1cm behind the upper central incisors and gradually progressed to the present

size of 4 cm. Patient c/o pain in the upper jaw, which is continuous and dull aching in

type.

Past medical history: Patient reported to Tanjavur Government Hospital, and
underwent biopsy of the lesion and was diagnosed as keratinising squamous cell
carcinoma of the hard palate. He was treated with 30 cycles of radiotherapy for the

primary lesion.

Past surgical history: Nil

Personal history: Habit of smoking and alcohol consumption for the past 20 years

General examination:

Patient is moderately built and nourished. Normal gait

Local examination:

Extra oral examination: swelling of face in upper jaw region

Intra oral examination: Ulceroproliferative growth involving the anterior

third of the hard palate with the size of 5x4 cm, extending from upper
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gingiva-labial sulcus to 5 cm posterior into the hard palate more on the left
side ,eroding the alveolar process with loss of central and lateral incisors

.Horizontally extending up to the alveolar arch.

Leg examination:

e No post traumatic scar
e Normal gait

e Both knee and ankle joint are stable

RADIOLOGICAL INVESTIGATIONS:

OPG and PNS view showed ill-defined radiolucent lesion in the anterior maxillary

region.

CT scan: revealed ill-defined soft tissue lesion in the anterior mid-line maxillary
region causing erosion of the alveolar process of maxilla and posterior extension into

hard palate.

AP and Lateral view of tibia and fibula showed normal study at both legs

Doppler study: showed normal triphasic pattern of blood flow of both legs

Diagnosis: Squamous cell carcinoma of maxilla

Treatment plan: Resection of lesion followed by immediate reconstruction with free

fibula flap.
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EXTRA ORAL

INTRA ORAL




PREOPERATIVE CT SCAN

PREOPERATIVE IMPRESSION MODEL




INTRA OPERATIVE

WEBER FERGUSSON INCISION FLAP REFLECTED

INCISION AND FLAP MARKED

DISSECTION AND HARVEST OSTEOTOMY CUT FOR SHAPING




MICROVASCULAR ANASTOMOSES FLAP SUTURED

POSTOPERATIVE

EXTRA ORAL INTRA ORAL
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Case Reports

CASE REPORT - 111

Name : Mr. Muthukumar

Age/sex 127/ M

Chief complaint: complaints of nasal regurgitation and slurring speech for the past 2

years.

History of presenting illness: patient had trauma 2 years back. From then he was

having nasal regurgitation and speech with nasal tone

Past medical history: nil

Past surgical history: nil

Past dental history : he had trauma to face 2 year back and got treatment in outside

hospital.

General examination: moderately built and nourished.

Not anemic, acyanotic, not icteric, no pedal edema and clubbing present

Local examination:

Extra oral examination: mild facial asymmetry, nasal tone in voice

Intra oral examination: Oro nasal communication in anterior maxillary
region. Occlusion deranged in left side. There is a collapse of the posterior maxilla.

Missing teeth 11,12,21,22,23,24,25,41,42,43,44
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Leg examination:

e No scar
e Normal gait

e Both knee and ankle joint are stable

Radiological investigations:

OPG and PNS view showed mal-united old fracture of mandibular symphysis region

and anterior wall of maxillary antrum left side.

CT scan with 3D reconstruction confirmed the defect due to old trauma.

AP and Lateral view of tibia and fibula showed normal study at both legs.

Doppler study: showed normal triphasic pattern of blood flow of both legs

Diagnosis: Anterior maxillary defect secondary to trauma

Treatment plan: Repositioning of collapsed posterior maxilla and reconstruction of

anterior maxillary defect with free fibula flap
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EXTRA ORAL INTRA ORAL

PNS VIEW ORTHOPANTOMOGRAPH

3D CT SCAN




PREOPERATIVE IMPRESSION MODELS AND SURGICAL PLANNING

UPPER MODEL MOCK SURGERY




INTRAOPERATIVE

INCISION MARKED DISSECTION

OSTEOTOMY OF FIBULA COMPLETED HARVESTED FLAP

MICRO VASCULAR ANASTOMOSIS
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LATERAL RHINOTOMY INCISION POSTERIOR MAXILLARY OSTEOTOMY

AND FIXATION

FIBULA FLAP FIXED AND SUTURED
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Observation_And Results

OBSERVATION AND RESULTS

In our study we operated 3 patients with maxillary defects using free fibula
flap. Out of the 3 patients, one patient had squamous cell carcinoma of anterior

maxilla. Other two were cases of secondary defects due to mucormycosis and trauma.

In all cases free fibula was harvested through lateral approach where incision

was placed along the posterior border of fibula

The operation time varied from 9 to 11 hours. All patients were regularly

followed monthly up to a period of 10 months

Preoperative

In all cases clinical, radiological and Doppler studies showed normal study at

both legs; therefore none of the case was rejected.

Preoperative 3D CT scan and maxillary and mandibular impression models

were taken for preoperative planning.

Postoperative

The outcome of maxillary reconstruction was evaluated using the following

parameters

Facial aesthetic

Speech

Postoperative facial nerve involvement

Wound infection or dehiscence
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e Plate exposure
e Flap rejection
e Donor site morbidity

e Overall patient satisfaction

Facial aesthetics

All patients had recorded their responses of outcome of reconstruction as good

at recipient site (table 1).

Speech

All patients had an improved speech after reconstruction.

Postoperative facial nerve involvement

None of the patient had postoperative neurological symptoms in face.

Wound infection/ dehiscence

Palatal region: Case no 1 encountered wound dehiscence in the palatal

region. It was re-sutured successfully and thereafter no dehiscence during follow up

Donor site: None of the patient had wound infection or dehiscence

postoperatively at donor site.

Plate exposure

None of the patients had plate exposure.
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Flap rejection

In the follow up period there were no signs and symptoms of graft rejection in

any of the patients.

Donor site morbidity

This was assessed based on the following criteria
Gait disturbance: None of the patients had gait disturbance after 30 days
Parasthesia of the leg: none of patients had parasthesia of leg

Pain: There was mild occasional pain during the first to third postoperative

week. No pain after 2 months.

Patient satisfaction

Patients were surveyed 3 to 10 months postoperatively and showed gratifying

results.

ASSESSMENT OF CLINICAL OUTCOME

Functional as well as aesthetic of recipient and donor site were evaluated using four
point scale. Patient recorded their functional response to parameter shown in table no.
2 & 3 as “never, rarely, often and always” and expressed their view of aesthetic
outcome of the both sites using descriptions ““ good, fair and poor” as shown in table

no 1.
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Table 1: Postoperative aesthetic outcome

Observation_And Results

Very good Good Fair Poor
Recipient site Case 1,2,3
Donor site Case 2 and 3 Case 1
Table 2: Postoperative functional outcome at recipient site
Never Rarely Often Always
Pain Case2 &3 Case 1
Difficulties in | Case 2 & 3 Case 1
mastication
Difficulties in | Case 1,2 & 3
deglutition
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Table 3: Postoperative functional results at the donor site

Observation_And Results

Never Rarely Often Always
Pain Case2 &3 Case 1
Oedema Case 1,2 &3

Gait disturbance Case 1,2 &3

Difficulties in going | Case 2 & 3 Case 1

downstairs

Spraining Case 1,2 &3
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Discussion

DISCUSSION

Maxillary reconstruction remains a challenge for maxillo-facial surgeon.
Maxillary defects always have an impact on aesthetics, mastication, speech and
deglutition. The goals of maxillary reconstruction should replace the form and
function lost due to ablative surgeries. In addition, it also has to provide possible
support of the orbital contents to prevent enophthalmos and diplopia. It should also
restore the midfacial contour with acceptable aesthetic results.

Prosthodontic management of palatal defects has been employed for many
years. Claude Martin first described the use of surgical obturator prosthesis in 1875.
Obturators were the choice of reconstruction of maxillectomy defects before surgical
attempts were made for closure. Nowadays obturator design®® 6% % 7 7® has made
giant steps.

Micro vascular reconstructive surgeries using soft and hard tissues were first
done as experimental studies in animals in 1900s. Carl-Olof Siggesson Nylén
(1892-1978), a Swedish otolaryngologist was considered the father of microsurgery.
He first used microscope for surgery in animals. In humans microvscular surgeries

were carried out after 1960.

The fibula free flap was first described by Taylor and colleagues in 1975 for
lower extremity reconstruction. In 1989 Hidalgo®® described its use for mandibular
reconstruction. Since then micro vascularized fibula flap has become the mainstay for
the reconstruction of oral cavity as it provides excellent length of bone with sufficient
cross section for subsequent insertion of osseointegrated implants. In 1993 Sadove et
al®® described simultaneous maxillary and mandibular reconstruction with free fibula

flap.

46



Discussion

Neal D. Futran (2005)°" explained the common reconstructive goals which
include
1) Consistently obtaining a healed wound;
2) Restoring palatal competence and function (separation of the oral and sinonasal
cavity);
3) Support of the orbit or fill in the orbital cavity in cases of exenteration;
4) Obliterating a maxillary defect;
5) Restoring facial contours; and

6) Recreating a functional dentition.

Maxillary defects were classified 2 > 462447 by many authors. It implies in
decision making in treatment options. There are various micro vascular flaps which
were successfully used for maxillary reconstruction by various authors™93%: and 97
All free flaps have its advantages and disadvantages.

Nowadays free fibula flap has been widely accepted for both maxillary and
mandibular reconstruction. It has several advantages *

(1) Long vascular pedicle;

(2) Wide diameter of the peroneal vessels;

(3) Provision of fibula bone, skin paddle, and muscle tissues by the
composite fibula flap;

(4) Relatively easier flap-harvesting procedure and low donor morbidity;

(5) Distant donor site from the head and neck, which makes a two-team
operation possible;

(6) Relatively accurate three-dimensional contouring of the fibula to

simulate the alveolar processes;
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(7) Fibula bone, which is a good recipient of osseo-integrated implants

Xin peng et al (2005) * described that fibula free flap is ideal for class | and
class Il maxillectomy defects compared to extensive class I11 and class IV defects.

Preoperative Doppler ultrasonography should be performed for accurate
detection of cutaneous perforators from the peroneal artery, which enhance the
reliability of the skin paddle for reconstructing soft-tissue defect.*®

In our study we used hand held Doppler for detection of perforators both in
donor and residual site.

R. Gonzélez-Garcia et al (2007)"" reported that primary reconstruction is
preferable to secondary reconstruction.

In our study we did two cases of secondary reconstruction and one primary
reconstruction. We used vein graft for one patient due to inadequate pedicle length.

Futran et al ®’

used the fibula free flap for maxillary reconstruction in a large
series of 27 patients. Excellent results were obtained for speech, swallowing, and
aesthetics in 20 patients with limited defects of the inferior maxilla.

In our study nasal tone of speech markedly improved in both the cases that
were secondarily reconstructed.

S. Podrecca et al®°

(2006) reported that success of free flap for head and neck
reconstruction was 95% in their case reports.
Adeyiza O. Momoh et al’ (2011) reported 8 % of wound dehiscence in donor

site in their series of 157 cases. In our study we experienced wound dehiscence in

recipient site in one case in first two weeks and secondary suturing was done.
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Xin peng et al (2005)® reported that head should be maintained strictly
motionless for the first 3 days after the operation, as head and neck movement may
result in thrombosis at the site of vascular anastomosis and he also stated that routine
postoperative anticoagulant therapy should be performed with low-molecular weight
Dextran and aspirin.

Free fibula graft has some drawbacks when jaw reconstruction is
contemplated: 1) the skin paddle, very useful in limb reconstruction, is a bulky tissue
in the oral cavity. 2) It does not easily conform to jaw defects, especially if it needs
several osteotomies. 3) The skin paddle thickness also makes implant insertion
difficult®.

Shahram Nazerani et al (2008)®* reported a new method of two stage surgery
for fibula harvesting to overcome these drawbacks. They reported that during the
initial surgery the flap was transferred to the surface of the wound and the tissues
beneath the flap were closed. For ease of future dissections, a silicone sheet was used
to wrap around the pedicle to completely cover the pedicle, and then the fibula flap
was covered by a split-thickness skin graft almost circumferentially. After 8 to 12
weeks the flap was ready for transfer and in this second stage the flap was dissected

from the leg. By this method bulkiness of the skin paddle can be eliminated.

W.H. Wan® et al and Yue He'™ et al reported the use of preoperative

surgical planning with three dimensional CT scans and stereo lithographic models.

In our study we have used three dimensional computed tomogram and upper

and lower impression models for preoperative planning.
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The lateral approach to the fibula for free flap harvest was described by
Gilbert in 1979 and reiterated by Flemming and colleagues in 1990%%. In our study
we have followed the lateral approach described by him and found that it is easy and

rapid approach, and two team approach also feasible.

In our follow up of 3 to 10 months functional and esthetic outcome found to

be good in both donor and recipient site.

Thus the free fibula flap provides a well vascularized flap for reconstruction of
maxillectomy defects. The overall success of this flap has made this flap a valuable
option for reconstruction of maxilla and midface. Based on our little experience with
the use of free fibula flap it appears to be a safe, reliable, and convenient method of

maxillary reconstruction.
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SUMMARY AND CONCLUSION

Midface reconstruction is a more complex operation than other part of facial
region for a reconstructive surgeon, because the defect is considerably farther from
the recipient vessels in the neck. Reconstruction can be achieved with predictable
results using micro vascularized free fibula flap.

Outcome of our study and review of literature have shown that free fibula
provides excellent quality of hard and soft tissue to reconstruct simple and composite
maxillary reconstruction.

Though the amount of hard tissue provided is satisfactory for the defect, the
soft tissue bulk is abundant. It would require careful trimming to accommodate in the
oral cavity, hence proving to be a laborious task.

Though the number of cases in our study is less the results were satisfactory.

In conclusion, low donor site morbidity, acceptable aesthetic and functional
outcome recommends micro vascularized free fibula flap to be considered as one of
the ideal option for maxillary reconstruction. However long term results of success of
the flaps and possibility of placement of implants in it requires a further study in a

larger sample.
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ANNEXURE



CASE REPORT FORM

‘MICROVASCULAR RECONSTRUCTION OF MAXILLA

USING FREE FIBULA FLAP’.

Patient’s Name

Age/ Sex

Patient’s Identification No

Contact Address

Contact No

Institution :  Tamilnadu Govt. Dental College &
Hospital, Chennai - 600 003

Centre . Dept. of Oral & Maxillofacial Surgery,
TN. Govt. Dental College and Hospital,
Chennai - 600 003.

Patient’s Identification / O P No: Date :

DETAILS OF SURGERY
Procedure followed : Maxillary reconstruction with

Micro vascularized free fibula flap
Duration of Surgery
Any other information
Details of Drug therapy
Name of the Investigator

Signature of Investigator
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INFORMED CONSENT

‘MICRO VASCULAR RECONSTRUCTION OF MAXILLA

USING FREE FIBULA FLAP’

Patient’s Identification No: Patient’s Name:

Patient’s DOB:

date month year

I confirm that | have read and understood the Information Sheet for the
above study. | have had the opportunity to ask questions and all my questions and
doubts have been answered to my complete satisfaction.

I understand that my participation in the study is voluntary and that | am free
to withdraw at any time, without giving any reason, without my legal rights being
affected.

I understand that the Clinical study personnel, the Ethics Committee and the
Regulatory Authorities will not need my permission to look at my health records
both in respect of the current study and any further research that may be conducted
in relation to it, even if | withdraw from the study. I agree to this access. However, |
understand that my identity will not be revealed in any information released to the
third parties or published, unless as required under the law. | agree not to restrict
the use of any data or results that arise from this study.

I agree not to withhold any information about my health from the
investigator and will convey the same truthfully.

I agree to take part in the above study and to comply with the instructions
given during the study and to faithfully co-operate with the study team and to
immediately inform the study staff if | suffer from any deterioration in my health or
wellbeing or any unexpected or unusual symptoms.

I understand that I’ll be treated by surgical procedure under general
anesthesia for my upper jaw defects followed by immediate or late reconstruction
with flap taken from the donor site in my leg. | also informed about the side effects
of this surgical procedure and | hereby consent to participate in this study.

I consent to give my medical history, undergo complete physical
examination and diagnostic tests including hematological, biochemical and urine
examination etc.

Signature / Thumb Impression: Place Date.
Patient’s Name & Address:

Signature of the Investigator: Place Date

Study Investigator’s Name:

Institution:

* Signature of the Witness: Place Date
* Name & Address of the Witness

*Mandatory for
uneducated patients (Where thumb impression has been provided above).




INFORMATION SHEET

We are conducting a study on reconstruction of maxillary defects
with free fibula flap among patients attending TNGDC & H, Chennai-3,
and for that study we are selecting patients. The purpose of this study is
to assess 1) the functional and aesthetic satisfaction. 2) To evaluate
wound dehiscence/infection and donor site morbidity. The privacy of the
patients in the research will be maintained throughout the study. In the
event of any publication or presentation resulting from the research, no
personally identifiable information will be shared. Taking part in this
study is voluntary. You are free to decide whether to participate in this
study or to withdraw at any time; your decision will not result in any loss
of benefits to which you are otherwise entitled. The results of the special
study may be intimated to you at the end of the study period or during the
study if anything is found abnormal which may aid in the management or

treatment.

Signature of investigator Signature of participant

Date:





