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Delayed Reconstruction of Mid-Face with Combined Free and Pedicle Flap
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[I] INTRODUCTION:
Great progress has been made in head and neck
reconstructive surgeries in recent decades. Using
flaps to reconstruct head and neck defects is a
relatively common long-practiced procedure. In
case of extensive defects, paying attention to the
amount of blood supplying to the affected part
becomes more significant. Reconstruction
through free tissue transfer and microvascular
anastomosis can provide a trustable repair for
tissue defects. Great improvement has been
achieved in treatment of head and neck
damages, especially cancers, in recent decades.
The tendency towards improving the postsurgical clinical results with concentration on
maintaining the function of tissues has led to
this improvement.We are facing with the
resection of wide areas of face due to
tumoralinvolvementalong
with
intensive
disorders of important functions like eating,
swallowing, speaking and respiration in these
patients. They also suffer from aesthetic
problems. Reconstruction through free tissue
transfer and then microvascular anastomosis can
be
a
trustable
repair
for
such
defects.Rehabilitation from the functional and
aesthetic point of view is a necessary goal in
treatment of these patients to elevate their life
quality. (1-3)Among various areas of face, the
mid-facial defects require a more precise
treatment since the maximum complications

appear in this area due to its complex anatomy.
Tumors in this area with involvement of
maxilla, palate, eye and cranial bones make the
reconstruction and rehabilitation more difficult.
The options for reconstruction of this area
include: pedicled flap and free flaps which are
accompanied sometimes by using grafts and
alloplasts (4) as well as obturators. (5) In case of
extensive defects, applying obturators is difficult
or even impossible. Anyway, obturators cannot
be used when a defect has extended up to skull
base, eye structure and/or facial soft tissue.
Furthermore, the cleaning and maintenance of
these prostheses is difficult for patients.
Nowadays, there is more tendency towards
microvascular surgeries. Various flaps from
areas with proper anatomy including fibula
osteocutaneous, superficial radial forearm, iliac,
scapular flapsare used more commonly. The
success rate of free flaps is more than 95%
nowadays. (1)
We used threeflaps in the reconstructive surgery
of the patient reported below.
The paramedian forehead flap:
The history of using this kind of flap goes back
to 700 BC in ancient India. 1500 years later, this
technique was brought to Europe and in 1830, it
was introduced by J.M Warren in USA.
Kazanjian explained the vascular nutrition of
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this flap in 1946. This flaps is a vertical flap
from forehead midline and its blood is supplied
by supratrochlear vessels. Millard modified
theglabellar area for the first time using
paramedian forehead flaps. This flap is used in
defects greater than 2cm in the horizontal plane
of nose or in cases of exposed nasalcartilage or
bone and is considered as the golden standard
for nose reconstruction. (6)
The pectoralis major island flap:
Using pedicled flaps in the pectoralis major and
latissimus dorsi areas was common in the past.
But the indications of using this type of flap
have been limited due to the extensive bulk they
cause. A study has reported the rate of 36.1% for
complications of this flap and in 2.4% of cases
the complete necrosis of the flap has occurred.
This flap is dependent on the thoracoacromial
artery which supplies enough blood for oral
cavity.
Fibula free flap:
This flap was described for the first time by
Talor and used as a bone flap for reconstruction
of tibial defects in 1975. Chen described the
fibula osteocutaneous free flap in 1983 and
stated that the existence of a skin paddle with
fibula increases the ability of reconstructing
composite defects.
The first case of the head and neck
reconstruction using fibula free flap was
reported in 1989 by Hidalgowho used this flap
for mandible reconstruction. Before that, the
mandible reconstruction was done using
scapula, radius, rib and iliac corset. From the
viewpoint of bone quality, only iliac corset is
preferred to fibula.
Easy formability, simultaneous transfer of soft
tissue to reconstruct mucosa and the presence of
proper amount of bone for inserting the implant
are among the advantages of this flap.
About 26cm bone can be obtained from this area
and it can be harvested either as pure osseous
flap or along with muscle and skin to gain more
flexibility in reconstruction of hard and soft
tissue. The harvest of this bone is done straight
forward. The morbidity rate of the donor site is
low and most of the patients regain the preoperative status of gait function easily.Its
vascular nutrition is done mainly through
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peroneal artery and its drainage is done through
two peroneal veins accompanying this artery. (7)
[II] CASE REPORT:
The patient was a 47 year-old man
whounderwent an extensive resection of
maxilla, hard palate, nasal osteoseptum and
chondroseptum, nasal bone and parts of ethmoid
and sphenoid bone in 2008 after being affected
by high grade mucoepidermoid carcinoma (it
should be noted that we didn’t have access to the
patient’s complete medical record as his first
surgery was done in another medical center). He
had 35 radiotherapy sessions five months later.
The patient lost the vision of his right eye
following radiotherapy.He consulted our
medical center for the first time in 2014 for
repairing the soft tissue defect in the dorsum of
nose due to the necrosis occurred following
radiotherapy and solving the problem of the
inability to eat food easily.
As seen in figure 1, the patient had no bone
support in the mid-face area except for the
zygomatic bone at both sides.

Fig 1: frontal photograph of patient showing through
and through mid-facial defect
He used a bigobturator to cover the palatal area
(figure 2).

Fig 2: intraoral view of palatal region shows no hard
or soft tissue seal between oral and nasal - paranasal
cavities
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Deformities due to tumor resection surgery are
obvious in patient’s CT scan (figure 3).

The next surgery with the aim of reconstructing
patient’s maxilla and mid-face was done in
2015. The fibula and pectoralis major flaps were
used simultaneously for the intraoral defect in
this surgery (fig 5).

Fig 3: three dimensional CT scan showing mid-facial
boney defect due to previous maxillectomy

Considering the patient’s complaints, the
surgery to close the defect in nose area was done
first for him. The paramedian forehead flap was
used in the first surgery to close the defect. At
first, the flap area on the forehead was marked
in the operation room. The local anaesthetic was
injected into theforehead after general
anaesthesia. The primary sketch of the flap was
drawn and then 8mm from the edges of the nasal
defect, which had a diameter of about 4cm, was
released in partial thickness form using a blade.
The underlying layer was for supplying blood to
the superficial flap. The cut for paramedian flap
was made on the left side and dissection was
done supraperiosteally up to the glabellar area.
From here, it went to the sub-periosteal region
and the superficial part of the flap was
deepithelialized. The flap was then tunneled and
sutured to the edges of the nose defect (figure

Fig 4: the nasal defect was reconstructed using
Paramedian forehead flap
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Fig 5: harvesting free fibula flap to reconstruct intra
oral soft and hard tissue

The local anaesthetic was injected into the
receiver site after general anaesthesia. The
preparation of the intraoral area was done by
exposing the zygomatic bone. Thereafter, the
right side of the neck was prepared. The facial
artery and vein and the external jugular vein on
the right side were exposed for vascular
anastomosis. The next step was to gain access to
fibular area through a cut in the lateral side of
shank. The cut was made up to the bone surface.
The bone, the muscle attached to it and the
vascular pedicle were detected. Fibula flap must
be harvested from the same side where the
receiver neck vessels lie. A thin muscular cuff
was allowed to remain attached to it and then the
septum between the lateral and anterior
compartments was cut. The peroneal vessels and
the flexor hallucis muscle are separated. The
tibialis posterior muscle and the posterior tibial
vessels are separated.
We noticed at this phase that the peroneal
perforator was lying in a very inferior-medial
position comparing to the usual anatomy.
Therefore, our graft was the bone and the
muscle without the attached skin pedicle. First
the fibula bone,which was formed into the shape
of maxilla,was fixed with two plates on each
side (figure 6).
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Fig 6: hard tissue of new maxilla was reconstructed
using fibula bone

Then, the anastomosis of facial and peroneal
arteries was done by 8 sutures with Prolene
thread 8-0. Anastomosis of two veins of the size
2.5mm was done using a coupling device. Then
the blood supplying to flap was checked.
At the next step, a skin paddle of the size
7×10cm was harvested from pectoralis major on
the right side. The pectoralis major island flap
was sutured to palate after tunneling in neck and
cheek mucosa (figure 7).

Fig 8: frontal view of patient face three month after
operation

Fig 9: profile view of the patient face three month
after reconstruction
Fig 7: hard and soft palate coverage using pectoralis
major myocutaneous flap

Tracheostomy was done to ensure that the
patient has an open airway.
Cefazolin was administered to patient for
antibiotic treatment. Patient was under CBR for
two days and then was switched to RBR to
regain the leg function. He was hospitalized for
ten days. Three month post-op photographs of
patient are presented in figures 8 and 9.
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[III] DISCUSSION
The main goals of reconstruction of head and
neck damages due to extensive resection of
cancerous tissues include covering mucosa, skin
and bone damages and regaining the function.
These help patients to return sooner to their
social life. (8) The free flap technique is
considered as a proper method. Microvascular
flaps provide the possibility to augment the head
and neck tissues with the least atrophy. (9)
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Bianchi examined 352 patients who underwent a
total number of 376 reconstructive surgeries
with free flaps in head and face regions in Italy.
The average age of these patients was 55.6 years
old and most of them were male persons
(63.1%). Two flaps were used simultaneously in
24 patients. The most common free flap used
was the radial forearm free flap (31.4%) and the
fibula flap had the second place (26.9%). The
rate of side effects was reported to be 47%
including 20.7% major complications and 26.3%
minor complications.
The complete flap necrosis and the partial flap
failure occurred in 15 patients (4%) and 8
patients (2.1%), respectively. The reason of
complete flap necrosis was venous thrombosis
in 53.3% of cases and arterial thrombosis in
46.7% of cases. (9)Haughery examined 236
patients (mostly male) who underwent
reconstructive surgery of head and neck between
1989 and 1998. This study also reported that
radial forearm and fibula flaps were used mostly
in these surgeries. The patients’ average age was
62 years old. The side effects, mainly in the
form of fistula, wound dehiscence, hematoma
and seroma, appeared in 29 patients. (10)
Pohlenz investigated in his study the side effects
of 540 reconstructive surgery done with free
flaps between 1987 and 2005 in Hamburg,
Germany. These flaps were harvested from dorsi
latissimus (32%), radial forearm (23%), Iliac
(21%) and fibula (10%) regions and the main
reasons of flap failure were vascular thrombosis
and hematoma. The complete and partial failure
occurred in 36 and 42 cases, respectively. (11)
The noteworthy point in these studies is that the
rate of complete or partial failure of surgeries
was less than 10% in most of the studies.
We had a patient in our study whohad
underwent an extensive resection due MCE and
then radiotherapy seven years earlier. The
radiotherapy itself had caused the necrosis and
atrophy of face soft tissues. He had no face
reconstruction during the years after that and the
quality of his social life reduced to the lowest
level due to his appearance.
First a surgery using fibula free flap was
planned for this patient but considering his
anatomical status and the fact that the
perforators was lying inferiorly-medially, it was
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impossible to use this flap. So the surgical plan
was changed to simultaneous usage of skin
paddle and pectoralis major flap.There are
several articles on simultaneous usage of two
free flaps for reconstruction of defects, this
technique, however, isn’t applicable in all
patients. Using a free fibula osteoseptocutaneous
flap in combination with a pedicled pectoralis
major myocutaneous flap is an alternative for
the above technique. In a study by Chen et al.,
double free flaps were used simultaneously to
reconstruct the bone and soft tissue of face and
cheek immediately after tumor resection in
patients suffering from SCC. All patients had an
acceptable status from the viewpoint of function
and beauty. (12)
Posch et al. (2007) used double free flap to
reconstruct wide head and neck defects. The
total flap survival rate in 12 patients was
reported to be 96%. (13)Easy formability,
simultaneous transfer of soft tissue to
reconstruct mucosa and the presence of proper
amount of bone for inserting dental implants are
among the advantages of fibula flap. Its
disadvantages include the impossibility of height
reconstruction in mandible and gait disorder
which is of course not common.
[IV] CONCLUSION
Reconstruction of lost structures especially in
head and neck area has many problems and
complexities and there is the risk of dehiscence
and even the complete flap failure. Using these
flaps for reconstruction is, however, preferred in
many patients to other techniques such as using
obturators due to the fact that the patients’
appearance and the function in these regions are
affected enormously and their life quality
declines. The delayed reconstructive surgery or
simultaneous procedure of resection and
reconstruction has seemingly no effect on the
success rate of the surgery. However, more
cases and more precise studies are necessary to
find a decisive answer to this question.
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