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Summary

Composite defects resulting from surgery for advanced oral
cancer represent a difficult reconstructive problem and, in
some cases, tissutal defects are extensive requiring multiple
free flaps. Personal experience is reported with double
free-flap technique in the reconstruction of large complex
defects in 10 patients treated for T4 oral squamous-cell
carcinoma. Fibula osteo-cutaneous free flap was used in
association with forearm free flap in 5 cases, fibula osseous-
forearm in 3 cases, fibula osseous-rectus abdominis in 1
case, iliac crest-forearm in 1 case. Forearm free flap was
used for intra-oral reconstruction in all cases. Total flap
survival is 100% and all patients regained adequate oral
diet. At the time of evaluation (February 2001), 40% of
patients are alive and mean survival rate is 36 months. In
conclusion, simultaneous free flap reconstruction, in
massive oro-mandibular defects, represents in some selected
patients, a good choice to achieve satisfactory aesthetic and
functional results.

Riassunto

I difetti compositi risultanti dell’asportazione di tumori avanza-
ti di cavo orale e orofaringe presentano grandi difficoltà dal
punto di vista ricostruttivo e, talvolta, la perdita tissutale è tal-
mente ampia e complessa da richiedere più lembi microvascola-
ri. Presso la Divisione di Chirurgia Maxillo-Facciale, in 10 pa-
zienti sono stati trapiantati primariamente due lembi liberi nel-
lo stesso tempo operatorio al fine di ottimizzare la ricostruzione
ossea, cutanea e mucosa. Abbiamo utilizzato in cinque pazienti
il lembo di fibula osteocutaneo con il lembo fasciocutaneo di
avambraccio, in tre quello osseo di fibula e di avambraccio, in
uno osseo di fibula e mio-cutaneo di retto addominale e in 1 il
lembo osteomuscolare di ala iliaca e il lembo di avambraccio. Il
lembo radiale è stato da noi posizionato in tutti i pazienti a li-
vello intraorale. Tutti i lembi sono stati trapiantati con successo
e alla dimissione tutti i pazienti erano in grado di alimentarsi
per via orale. Il follow-up medio è stato di 24,7 mesi e al mo-
mento dello studio il 40% dei pazienti erano viventi con una so-
pravvivenza media di 36 mesi. In conclusione, l’impiego di due
lembi microvascolari dopo resezioni massive oro-mandibolari
rappresenta in casi selezionati la tecnica ricostruttiva ideale al
fine di ottenere un risultato estetico-funzionale accettabile per la
vita dei pazienti affetti da tumori avanzati dell’estremo cefalico.

Introduction

Advanced oral cancer involving the mandible re-
quires complex composite resection involving bone,
mucosa, soft tissues, and sometimes skin.
In contrast to the pedicled flap, osseous, osteo-cuta-
neous, and osteo-myocutaneous free flaps have
changed the oro-mandibular reconstruction on ac-
count of better healing, bone union, and survival in
poor recipient site 1 2.
In the majority of defects, donor sites, available for
the harvesting of osseous flaps, including the iliac
crest, scapula radium, and fibula have been shown to
be highly reliable in restoring both the bony and soft
tissue components.
Perhaps, in extensive resection or in complex

through-and-through defects, a combination of mul-
tiple microvascular flaps may be necessary to
achieve optimal conditions for aesthetic and func-
tional rehabilitation. Single transplant despite the
versatile microvascular techniques may be not ideal
to restore tissue defects especially in the case of in-
tra-oral reconstruction on account of the characteris-
tics of the skin component of the flap or due to the
three-dimensional anatomy of the defect which
makes flap positioning difficult 3.
In these cases, the double free-flap technique is the
choice procedures 4.
The aim of oro-mandibular reconstruction is to restore
primarily form and function, without the need of mul-
tiple procedures and prolonged hospitalisation 5.
However, the simultaneous free flap procedure pre-



sents technical difficulties, prolonged surgical time,
and morbidity, being, therefore, not feasible in pa-
tients in poor general conditions. As far as concerns
other solutions, we use also the myo-cutaneous free
flap, osseous-osteocutaneous free flaps in association
with pedicled flap, reconstructive plates with myocu-
taneous free flap, or pedicled flap 6.
Herein, the indications and advantages of the free
flap combinations are discussed.

Patients and methods

A total of 10 patients (7 male, 3 female, age range 43-
65 years, mean 51) with complex oro-mandibular de-
fects underwent reconstruction using simultaneous free
flap combination from January 1995 to February 2001.
Of these patients, 7 presented to our attention for
management of advanced primary squamous cell car-
cinoma (SCC) and 3 for recurrence after chemo-radi-
ation treatment.
An analysis of defects according to Urken 7 classifi-
cation is shown in Table I.
Osseous/osteocutaneous free flaps were harvested
from the right fibula donor site in all cases, but 1 case
was an osseous iliac crest free flap (young patient,
good general health, dentate mandible, and 8 cm
bone defect); in 5 patients, we used an osteo-cuta-
neous flap (anterior and lateral through-and-through
defect).
Soft tissue flap, placed in the oral cavity, was har-
vested from the left forearm in 9 cases and from the
rectus abdominis (myocutaneous) in 1 patient. In this
case, the soft tissue flap was used for reconstruction
of the subtotal glossectomy defect.
In one patient, a third pedicled flap (pectoralis major
muscular flap) was used in association with two si-
multaneous free flaps to close a dead space in the
submental area to reconstruct an anterior through-
and-through defect.
Free flaps were harvested simultaneously by two
equipes, at the end of the demolitive procedure.
The free flap containing bone was inserted primarily.
We use separate pairs of recipient vessels in all pa-
tients: one ipsilateral and one contralateral in 5, and
two ipsilateral in the others.
Three forearm free flaps were reinnervated to recipi-
ent ipsilateral sensory nerves.
Mean operation time was 10 hours.

Results

PATIENT SURVIVAL

Post-operative follow-up ranged between 12 and 72
months (median period 24.7 months).
Six patients died from their disease, 3 cases due to

systemic metastases and 3 due to local and/or region-
al recurrence (mean survival rate: 17.5 months).
Four patients are alive at the time of this review (me-
dian survival rate: 36 months); of these, one patient
underwent resection for a primary lung tumour 3
years after first surgery and another patient was treat-
ed for primary laryngeal tumour with total laryngec-
tomy, 1 year after oro-mandibular resection.

FLAP SURVIVAL

Overall free flap survival was of 100%; partial skin-
flap necrosis was observed in 1 patient with a fibular
osteo-cutaneous free flap.
Venous congestion in 1 fibula flap required re-explo-
ration with revision of the thrombosed venous anas-
tomoses.

OTHER COMPLICATIONS

One patient developed wound dehiscence, another a
cervical abscess; in another patient, the reconstruc-
tion plate used to fix the iliac crest segments became
exposed and, finally, in one case, an oro-cutaneous
fistula occurred. Only the cervical abscess needed
surgical drainage. Pneumonia complications oc-
curred in two patients with a tracheal tube during the
immediate post-operative period.
For fibula flap, donor-site problems were related to
limitation in dorsiflexion of the hallucis and muscu-
lar weakness, during deambulation for about two
months; in the groin flap donor site, gait disturbance
was experienced for two months.

FUNCTIONAL RESULTS

At the time of discharge, all 10 patients from hospi-
tal, were able to eat by mouth with 3 patients on a
normal diet and 7 on a soft diet. In 8 patients, oral
competence was normal and only two patients with
extensive anterior through-and-through defects pre-
sent oral sphincter incompetence with severe salivary
dribbling.

CASE REPORT N. 1 (Figs. 1-7)

A 58-year-old female came to our attention for treat-
ment of SCC of the anterior floor of the mouth ex-
tensively infiltrating bone and invading the anterior
part of the tongue (T4N0M0).
The patient underwent radical tumour excision, in-
cluding the mandibular arch from the first right mo-
lar to the left retromolar area. A bilateral supraomo-
hyoid dissection was performed. The surgical defect
was reconstructed using a forearm free flap and os-
teomuscular iliac crest free flap. The bone defect was
reconstructed with a 8 cm segment of iliac crest with
the muscular portion of the flap to fill the anterior de-
fect. The deep circumflex iliac artery was anasto-
mosed with the right superior thyroid artery (termi-
no-terminal), and the vein with the external jugular
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vein (termino-terminal).
Intra-oral soft tissue reconstruction was achieved
with the use of 4x6 cm fasciocutaneous forearm free
flap. The radial artery was anastomosed with the left
superior thyroid artery and the cephalic vein, while
one comitans vein with the left internal jugular vein.
The post-operative period was uneventful and 5
weeks later, radiotherapy was started.
Six months after surgery, plate exposure on the men-
tal skin area required a modification.
The patient is still alive at the 24th post-operative
month.

CASE REPORT N. 2 (Figs. 8-15)

A 54-year-old male came to our attention for treat-
ment of recurrence of SCC of the tongue after radio-
therapy with a cutaneous right submandibular radio-
dermitic area (T4N0M0).
The patient underwent supraomohyoid right neck
dissection with submandibular overlying skin exci-
sion (8x3 cm), supraomohyoid left neck dissection
and tumour excision including the mobile and 1/2
base tongue, the floor of the mouth, and the lateral
pharynx with a segment of the mandible.

The resulting composite defect (right body and sym-
physis) was reconstructed with simultaneous fibula
osteocutaneous and fasciocutaneous forearm free
flaps.
The bone and the submandibular skin were recon-
structed with the fibula free flap and the pedicle was
anastomosed to the right lingual artery and internal
jugular vein. The oral defect was reconstructed with
a forearm free flap. The pedicle was anastomosed to
left superior thyroid artery and left internal jugular
vein. The post-operative course was uneventful.
The patient is in good health after 13 months, with
satisfactory aesthetic appearance.

Discussion

Despite advancement in surgical techniques, progno-
sis of patients with advanced head and neck tumour
is poor (5 year survival rate is approximately 25%).
Furthermore, despite the advancements in adjuvant
and neoadjuvant chemo-radiation protocols, radical
surgery represents almost the only treatment even if
it causes complex and invalidating defects involving
oral mucosa, soft tissue, skin, bone, and motor and
sensitive nerves. In oncologic surgery, the goal is to
achieve tumour-free margins with functional and aes-
thetic restoration, so that the quality of life is as little
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Fig. 1. Pre-operative frontal appearance (case n. 1).

Fig. 2. Pre- operative MRI showing tumour extension.
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OROMANDIBULAR RECONSTRUCTION WITH SIMULTANEOUS FLAPS

Fig. 3. Intra-operative view after demolitive procedure.

Fig. 4. Intra-operative appearance after reconstructive
procedure.

Fig. 5. Pre-operative panoramic x-ray.

Fig. 6. Post-operative panoramic x-ray.

Fig. 7. Post-operative frontal appearance.



impaired as possible.
Thus the ultimate result of oro-mandibular recon-
struction largely depends on the anatomy, site, di-
mensions of the defect, amount of mandibular resec-
tion as well as the type of reconstruction itself.
The introduction of microvascular techniques has

revolutionised oro-mandibular reconstruction, since
transfer of free tissue offers a primary one-stage pro-
cedure with a high rate of success as well as reduc-
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Fig. 8. Pre-operative frontal appearance (case n. 2).

Fig. 9. Pre-operative TC scan.

Fig. 10. Intra-operative appearance after demolitive pro-
cedure.

Fig. 11. Intra-operative appearance after fibula free flap
insetting.



tion of hospitalisation, in comparison to the conven-
tional reconstructive techniques. Otherwise, the low
rate of post-operative complications offers the oppor-
tunity to carry out adjuvant radiotherapy within a few
weeks after surgical procedure 8.
The free flap donor sites preferentially used allow
primary reconstruction of bone and soft tissue 9 10.
Soft tissue restoration allows movement of the
tongue after partial glossectomy or floor of the
mouth resection, mouth opening in the case of cheek
resection, and maintenance of normal oropharyngeal
function in oropharyngeal resection. In the head and
neck region the deficit of soft tissue leads to a dead
space with consequently risk of infection, due to a
secondary accumulation of serum and saliva, scar
formation with impairment in mobility of the intra-
oral structures, and wound dehiscence resulting in
immediate post-operative complications 11. Adjuvant
radiotherapy, moreover, increases post-operative at-
rophy, scarring and fibrosis.
The characteristics of the skin flap have to be related
to the type of defect: i.e., pliability and thinness for
lining mucosal defects, and additional bulk for vol-
ume replacement, in extensive soft-tissue deficiency
(fat and muscle) 12 13.
The requirement of bone implants used in mandibu-
lar reconstruction includes possibility of multiple os-
teotomies, strong enough to withstand mastication
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OROMANDIBULAR RECONSTRUCTION WITH SIMULTANEOUS FLAPS

Fig. 12. Pre-operative panoramic x-ray.

Fig. 13. Post-operative panoramic x-ray.

Fig. 14. Patient post-operative frontal appearance.

Fig. 15. Post-operative lateral appearance.



forces, able to accommodate endosteal implants with
minimal donor site morbidity 14.
At present, there is no single ideal free flap either
bony or soft tissues in particular, in extensive anteri-
or and lateral through-and-through defects or in par-
tial mandibular resection associated with tongue re-
section, the single free flap shows limitations thus
representing an indication for simultaneous free
flaps 15 16.
Some cases of secondary reconstruction following
oncologic microvascular surgery for correction of
residual deformity have been described in the litera-
ture limiting this approach only to carefully selected
cases 17.
Among the various donor sites available for harvest-
ing osseous flaps, the iliac crest, scapular, and fibular
flaps seem to be very reliable for reconstruction of
mandibular defects, whereas the amount of bone
available from radium, ulna, rib and metatarsus is in-
adequate, not osteotomised and, moreover, morbidity
at the donor site is high.
Many factors influence selection of the vascularized
flap donor site: age, general health status, extension
and site of the defect, status of dentition.
We prefer to use the iliac crest free flap in young pa-
tients with trophic mandible, in lateral defect, includ-
ing the angle 18, and in all the cases in which fibula
free flap is not amenable due to vascular disorders
(atherosclerosis, venous thrombosis, etc.). Soft tissue
components of the flap include skin and muscle. The
skin paddle may be used to replace the skin defect,
but it is not suitable to replace intra-oral structures
due to excessive bulk, particularly in obese patients
and on account of the limited mobility relative to the
bone. The oblique internal muscle 19 offers several
advantages when positioned in the oral cavity for a
paramandibular defect (alveolar ridge, lateral/poste-
rior floor of the mouth) or for the pharyngeal wall,
but shows limits in partial glossectomy and/or exten-
sive resection of the floor of the mouth. In fact, sec-
ondary muscle contracture interferes with the resid-
ual tongue movement.
Moreover, we experienced an increase in post-opera-
tive morbidity due to the absence of a watertight clo-
sure between the oral cavity and the neck, with risks
of salivary fuites, infection, and exposure of the re-
construction plate. Besides, it is necessary to use re-
dundant internal oblique muscle in the event of den-
ervated muscle atrophy, occurring late in time.
The vascularized fibula flap has become our method
of choice for mandibular restoration not only for the
characteristics of bone, but also for the amount of
bone which is generally adequate in most defects;
pedicle length and vessel diameter make the micro-
surgical transfer easier with minimal donor-site mor-
bidity, and the possibility of the simultaneous two-
team approach reduces peri-operative time. Instead,

fibular skin is thinner and with more mobility in re-
lation to the bone than that in the groin area and it is
not suitable for oral and oropharyngeal reconstruc-
tion (thinness, pliability, adherence to the neo-
mandible, possibility of sensory recovery 20).
The scapular flap is the most versatile for extensive
defects since it is possible to harvest the bone from
the lateral border and the angle of the scapula with
multiple skin paddles and muscle with great manoeu-
verability as far as concerns the bone. The major
drawback in the use of the scapular system is bone
quality, the thickness of the skin flap is not ideal for
intra-oral reconstruction, and since the patient must
be positioned on one side, it is impossible for two
teams to work simultaneously 21 22 .
In the selection of a soft-tissue flap, the forearm free
flap represents the first choice for a mucosal defect
especially in the case of reconstruction of the floor of
the mouth and of the tongue in order to maintain
residual movement and vestibular sulcus 23 for dental
rehabilitation. When large areas of the floor of the
mouth and pharynx have been resected, the forearm
free flap provides innervated skin through the use of
the sensory neurofasciocutaneous flap, enhancing
mastication, deglutition, and oral hygiene.
The rectus abdominis free flap, instead, offers the ad-
vantage of introducing bulk to achieve adequate vol-
ume replacement, with the possibility of simultane-
ously transplanting muscle, fat, and skin with mini-
mal donor-site morbidity 24.
In our study, we used the technique of simultaneous
free tissue transplants to provide optimal bone and
soft tissue reconstruction to improve quality of life.
However, the double free flap technique can be used
only in selected cases (of the 70 oro-mandibular re-
constructions, only 10 patients received the simulta-
neous flap transfer).
In anterior oromandibular defects, where primary
bony reconstruction is mandatory, we use the osteo-
cutaneous fibular free flap, except in young patients
with normal mandibular height or if the bony defect
does not exceed 15 cm in which case we use the os-
seous-osteo-muscular iliac free flap. When the soft
tissue defect is extensive (floor of the mouth and par-
tial or sub-total tongue resection), we prefer to pro-
ceed with the association of vascularized bone with
the soft tissue free flap, in particular the fascio-cuta-
neous forearm free flap.
In fact, a single composite free flap, due to the in-
trinsic characteristics of the skin paddle, is not suit-
able to maintain residual tongue mobility and to max-
imise post-operative oro-pharyngeal functions.
In through-and-through defects, submental or mental
skin reconstruction may be achieved with various tech-
niques depending on the extension, site, and previous
treatments. Local or loco-regional flaps such as cervi-
co-facial or cervico-pectoral, respectively, provide the
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best aesthetic results, but are not suitable in areas pre-
viously submitted to surgical or radiation treatment; in
these cases, pedicled pectoral myocutaneous or cuta-
neous composite free flaps are preferred 25.
In our experience, in 5 through-and-through anterior
defects we used as skin component, the fibula osteo-
cutaneous transplant for the extra-oral defect associ-
ated with the fascio-cutaneous free flap for intra-oral
repair. Simultaneous reconstruction of the mucosa
and skin defect with a single flap causes impairment
in movement of the residual intra-oral structures and
does not provide pliable tissue, thus leading to poor
functional and aesthetic results.
In one case of an anterior defect including the anteri-
or mandibular arch with an extensive extraoral and
intraoral soft tissue deficit, we used a fibula osteo-cu-
taneous free flap in association with a fascio-cuta-
neous free flap and a third pedicled pectoralis mus-
cular flap; the use of the pedicled flap was necessary
to obliterate the dead space under the newly-recon-
structed bony arch due to the risk of infection and fis-
tulas in the immediate post-operative period, and scar
retraction with destortion of the newly reconstructed
mandible in the later post-operative period 25 26 .
In more lateral/posterior defects, in older patients and
in patients in poor general conditions, we prefer to
perform the pedicled flap or myo-cutaneous free flap
in association with a reconstructive plate, if dentition
is present 27.
In all other cases, we perform bone reconstruction
with a fibula free flap (first choice), or with an iliac
crest free flap (young patient, dentition, etc.).
Nevertheless, when resection extends to the skin, the
single composite free flap has proved to be unadequate
and a second transplant is used to make the recon-
structive procedure easier. For partial glossectomy,
with resection of the floor of the mouth, a simultane-
ous fascio-cutaneous free flap is the better choice;
when a volume defect is present, it is possible to pro-
ceed with the association of a vascularized free flap
with a myo-cutaneous free transplant (rectus abdomin-
is or latissimus dorsi) in order to achieve an adequate
volume replacement also after radiation treatment.
In all patients, we used separate vessels for anasto-
moses, while in some cases bilateral neck dissection
permitted use of bilateral recipient vessels.
In two cases requiring radical neck dissection, a pedi-
cle of a forearm free flap harvested with additional

subcutaneous tissue was anastomosed with the trans-
verse cervical artery and the ascending cervical
artery respectively. This technique permits protection
of the carotid artery, using recipient vessels not dam-
aged by previous radiation treatments. For venous
drainage, we used in both patients the internal jugu-
lar vein for venae comitans and the external jugular
vein for cephalic vein.
When possible, we perform two venous anastomoses
with two different drainage systems (internal and ex-
ternal jugular veins or their tributary).
In conclusion, simultaneous free flaps transplant in
extensive oromandibular defects permits optimal use
of the different tissue components, three-dimension-
al anatomy reconstruction, primary healing in previ-
ously treated fields with reduction of post-operative
complications, and optimal oromandibular recon-
struction.
Although the prognosis of advanced oral and oro-
pharyngeal tumours is poor (60% of patients die with
a median survival rate of 17.5 months), it appears
that an aggressive surgical approach is justified on
account of the possibility of disease-free long-term
survival and the resolution of symptoms arising from
progression of the tumour mass. Disphagia, pain,
bleeding and infection, in fact, reduce patients’ qual-
ity of life. The choice of traditional techniques, due
to the grim prognosis, is justifiable only in some cas-
es on account of the high risks of complications and
long-term hospitalisation. Moreover, prolonged hos-
pitalisation prevents commencing adjuvant radiation
treatment within a reasonable time.

Conclusions

The aim of reconstructive surgery is satisfactory aes-
thetic and functional restoration. In the oromandibu-
lar area, a reasonable outcome can be achieved only
with ideal osseous and soft tissue reconstruction.
In our opinion, in selected patients with extensive
oromandibular defects associated with mobile
tongue, floor of the mouth, and tongue base resec-
tion, simultaneous free flaps are the reconstructive
procedure of choice to maximize the characteristics
of each flap within a reasonable operating time (10
hours) and with a high success rate (100%).
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