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Free tissue transfer in head and neck reconstruction: 100 consecutive cases
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Abstract. Free tissue transfer in head and neck reconstruction: 100 consecutive cases. Objectives: Free flap recon-
struction of head and neck defects is a rapidly changing field. We present a case series in this field in which we critically
assess our survival rates and complications, and we highlight specific technical variables that may be associated with
improved outcomes.

Methodology: This case series from a tertiary medical centre comprises 100 consecutive head and neck microvascular
free flap reconstructions. Medical notes were reviewed specifically for indications, adjuvant and neoadjuvant chemo-
radiotherapy, complications, and outcome of the free flap.

Results: The overall flap survival rate was 99%, with a 6% return-to-theatre rate. Three cases had a general complication
in the form of a non-flap compromising haematoma that necessitated a return to theatre for an evacuation. Specific
microvascular anastomosis—related complication rate was 2% requiring salvage revision. One flap was lost due to infec-
tion. Of the 100 cases, 87% were fasciocutaneous free flaps, 7% were musculocutaneous, 5% were osseocutaneous, and
one was a skin/cartilage free flap. With regard to indications for reconstruction, oncological resection accounted for 86%
of cases; a total of 12% had mandibular bone involvement that required osseocutaneous reconstruction.

Conclusions: We have highlighted specific technical steps we used that may have contributed to our positive results.
Moreover, we encourage the use of standardised postoperative monitoring guidelines for all multidisciplinary surgical
teams involved in head and neck patients; they facilitate communication and increase early detection of complications,
permitting timely intervention, which may be critical for flap survival.

Introduction Materials and methods

Microvascular free tissue transfer to the head and Study design and sample
neck is the current gold standard method of
reconstruction; this technique is based on the
concept of using a composite block of tissue,
replacing “like for like.” Data from international
studies have previously reported a free flap failure
rate of 4.1% and a return-to-theatre rate of 9.9%.
We present a case series of consecutive free flaps
from our practice to highlight flap survival rates,
flap loss, and complications in an effort to assess
our practices in this field. Furthermore, based on
Gillies’s principle of always ensuring a “lifeboat”
as areserve plan, we have proposed some technical
steps that the operating surgeon may consider
when making decisions regarding flap raising, Reconstruction of head and neck defects was
inset, and monitoring of commonly used free carried out by two specialist consultants who
tissue transfers in head and neck reconstruction. are head and neck reconstructive plastic surgeons

Data were collected from the medical notes of
100 consecutive patients who underwent head and
neck free flap reconstructions at a tertiary teaching
hospital. Management of the patients included
in this study was planned in a specialised head and
neck multidisciplinary team setting. All cases were
reviewed specifically for data regarding indication
for the reconstruction, type of free flap used, flap
outcomes,complications, and adjuvant/neoadjuvant
therapy.

Surgical technique



52

(RDP and AJD). The choice of flap depended on
resection site constituents donor site preference,
and patient-specific factors such as body habitus.
Surgery consisted of defect debridement and
tumour resection, usually by the relevant head
and neck team and paralleled by flap harvest
recipient vessel exposure, microsurgical anasto-
moses, and flap inset by the plastics team once the
defect debridement or oncological clearance was
complete.

Based on the quality and pedicle length of the
recipient and harvested vessels, microvascular
anastomoses were performed via an end-to-end
technique for the artery and either an end-to-end or
end-to-side technique for the vein using either
interrupted S&T 8.0 or 9.0 stitch, 10.0 nylon stitch,
or the GEM microvascular anastomotic coupler
device. Flap viability was monitored by either an
external marking stitch over the perforator vessel
or an exteriorised separate skin island, which
allowed the flap to be monitored by both clinical
parameters and handheld Doppler device. RDP
uses an internal monitoring device for buried flaps
in the form of a Cook Doppler blood flow system
with a Cook-Swartz implantable probe. The method
of flap monitoring differed depending on whether
the flap was buried (e.g., buried circumferential
AnteroLateral Thigh (ALT) flap for hypopharyngeal
reconstruction) or non-buried. The Cook Doppler
implantable probe was used to monitor the blood
flow near the flap anastomotic site in the buried
flap if there was no obvious separate perforator
present to base a visible skin paddle on for
monitoring. A visible skin paddle was used instead
if a separate perforator was present where the skin
paddle was stitched temporarily near an already-
made incision, where it was removed at a later date.
In non-buried flaps, an external marking stitch over
the perforator vessel was used for Doppler
assessment of blood flow. Vacuum suction drains
were routinely inserted, both to prevent collection
and to decrease the dead space.

Those patients who had undergone a major head
and neck surgery were cared for in either a fast-
track recovery bed with a 1:1 nursing ratio or a
high-dependency unit in the initial postoperative
phase. Head and neck free flap—specific monitoring
guidelines with specific postoperative instructions
were used in all cases, including timely, defined,
regular clinical parameters. The flaps were moni-
tored every half hour for the first 2 hours, then
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hourly for 24 hours, then every 2 hours for the next
24-72 hours. Flap monitoring parameters included
colour, turgour, temperature, capillary refill time,
Doppler, and monitoring for neck swelling. If the
flap was exposed/external, it was kept warm with a
Gamgee/space blanket. Monitoring of the patient’s
vital signs was done hourly for 4 hours, then every
2 hours for the next 24 hours, then every 8 hours
thereafter.

Antibiotic prophylaxis was commenced at
induction of anaesthesia and usually for the duration
of drains being in situ. Thromboembolic prophylaxis
in the form of 40 ug of enoxaparin was given at
22:00 hour on the day of surgery. The endpoints for
surgical outcome measures were flap viability on
discharge, general and flap-specific complications,
and rate of return to theatre.

Results

Patient demographics, defect aetiology, and treat-
ment modality

A total of 100 consecutive patients had recon-
struction of their head and neck defects. Patient
demographic analysis revealed 63 male and
37 female patients; their age ranged from 21 to
89 years (mean 60 years). Defect aetiology included
a wide range of conditions. Mucosal and cutaneous
primary squamous cell carcinomas (SCCs) were
by far the most common indication (83%), with
mandibular bone involvement in 12 cases, and
20 patients had local recurrence of their SCC (11
parotid gland, nine temporal bone). Melanoma of
the head and neck accounted for three cases. Four
patients had reconstructive operations due to
osteoradionecrosis, infections postneurosurgical
procedures accounted for five cases, and six
patients had other indications for their head and
neck reconstruction (Table 1). With regard to
treatment modalities, 32% of cases were treated
with surgery alone, 64% had adjuvant radiotherapy,
and 4% had chemotherapy.

Free flap classification

The sites of the primary defects and the specific
free-tissue transfer used in this cohort are shown in
Figures 1 and 2, respectively. The ALT flap was
the most commonly used flap for soft tissue
reconstruction (51%). The radial forearm free flap
(RFFF) and ulnar forearm free flap (UFFF) were
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Table 1
Indications for surgery

Diagnosis Total=100

Squamous cell carcinoma (mucosal and

cutaneous of the head and neck) 83

Melanoma

Infection postneurosurgical procedure

Osteoradionecrosis

Facial palsy reanimation

Mastoiditis

Necrotising fasciitis

—_— = =N AW

Cholesteatoma

less frequently used (18% and 11%, respectively).
The fibula free flap was our first-choice flap for
osseocutaneous mandibular reconstruction.

Complication data

The overall flap survival rate of this series was
99%, with a microvascular anastomosis complica-
tion salvage rate of 100%. Tables 2 and 3 summarise
the flap-specific and general postoperative compli-
cations. A total of six patients needed to return to
theatre (6% rate of return): one required arterial
anastomosis revision, one had venous thrombosis
requiring a vein graft, three cases had evacuation of
postoperative haematomas that did not compromise
the flap, and there was one flap failure in this series
due to infection (patient returned to theatre for
debridement only). In terms of mortality, two
patients passed away within 30 days of the operation
(2% mortality rate); these patients had advanced T4

Cranium, 6

Figure 1
Anatomical sites of the defects
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tumours, and the cause of death was due to disease
progression and not related to a postoperative com-
plication.

Discussion

Surgical technique is recognised as a crucial factor
in achieving high overall reconstruction survival
rates; however, other variables, including patient
and treatment- related factors, play an equally
important role in predicting free tissue transfer
complications. Examples include body mass index
>25 kg/m*and intraoperative flap ischaemia time.”
These factors have been studied extensively and
are beyond the scope of this study. In this case
series, we focused on the free flaps commonly
utilised in head and neck reconstruction.

Table 2
Flap-related complications (n=2).

Total number of flap-specific complications
necessitating return to theatre n
Arterial thrombosis revision 1
Venous thrombosis requiring vein graft 1

Table 3

General postoperative complications (n=4).

Return to theatre n
Haematoma (no flap compromise) 3

Flap failure (postoperative infection and loss of
Doppler signal)

Figure 2
Free tissue transfer type used in the reconstruction
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Free flap choice

Our case series demonstrates that ALT is the
workhorse in our unit for soft tissue reconstruction
compared to the forearm free flaps (51% for ALT
vs. 29% for combined RFFF and UFFF). We did
not perform any jejunal free flaps within the time
period of this study. For cases requiring osseo-
cutaneous reconstruction, the fibula free flap was
our preferred choice. The overall head and neck
free flap survival rate in this series is superior to
that recently published in the literature (99% vs.
92%). Moreover, our return-to-theatre rate of 6% is
less than that of the published figures of the same
study (12.31%).

Over the last two decades, there has been a shift
from utilising the RFFF to the ALT flap. For large
soft tissue reconstruction (e.g., cheek, temporal,
hypopharyngeal, and neck defects), the ALT free
flap was our preferred choice due to the availability
of different tissues with large amounts of skin and
the fact that the thickness of the ALT flap is
adjustable by thinning the harvested tissue. The
ALT flap was also attractive due to its versatility
and very long pedicle length, in addition to the
general observation in our unit of low donor site
morbidity, which is commonly closed primarily.

The RFFF, first introduced by Yang et al. in
1981, is still frequently used in head and neck
reconstruction. Soutar and Widdowson popularised
the technique of flap elevation and modified it to
include part of the radius bone for use as an
osseocutaneous flap.’ Its easy harvest and good
pedicle length makes it an attractive choice in
small, thin defects.® The RFFF was our preferred
choice for small soft tissue tongue defect recon-
struction. However, compared to the ALT flap, the
use of the RFFF is somewhat limited by its small
size, cosmetic appearance, and complications of
the donor site, which frequently require a form of
skin grafting for closure.

The fibula free flap was our preferred method
for primary bony reconstruction following seg-
mental mandibulectomy and extensive maxillec-
tomy. Although we accept that the fibula free flap
has donor-site morbidity concerns, the literature
has shown no difference in donor-site morbidity
between the fibula free flap and the other alternative
for bony reconstruction in the head and neck,
which is the deep circumflex iliac artery (DCIA)
flap.’
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Since it was first introduced by Song et al. in
1984 and later modified by Wei et al., the ALT free
flap has rapidly gained popularity.** ' In addition
to the aforementioned advantages of the availability
of large amounts of skin and adjustable flap
thickness,' there is the potential for a collaborative
procedure between two teams, a low-morbidity
donor site, and great versatility, with a very long
pedicle and the option of providing multiple
external skin paddles for flap monitoring. All of
these advantages make the ALT free flap an attrac-
tive choice for reconstructing soft tissue defects,
including the oral cavity.”

In Western populations, subcutaneous thigh
tissue with a thick layer of fat may render the ALT
flap too bulky for small defect reconstruction.”
Another issue to bear in mind with the ALT flap, as
noted by the senior authors, is the variable course
of the descending branch of the lateral circumflex
femoral artery system and anatomical variations in
the location of the perforators."* Kimata et al.
published an early report about anatomical typing
of the perforators based on a clinical study."”

The jejunal free flap, first described by Carrel in
1907 and popularised clinically 50 years later, was
an early form of free tissue transfer used in
hypopharyngeal and circumferential cervical oeso-
phageal reconstruction.' We have not performed
any jejunal free flap tissue transfers in this series.
The senior author’s preference is to reconstruct
pharyngeal defects with tubed ALT or RFFF due to
superior speech and swallowing functional out-
comes compared to the jejunal free flap.”

Technical aspects

Depending on assessment of the patency of donor
site vessels prior to surgery, certain alterations to
the usual approach of the flap harvest were adopted.
During preparation and flap raising for a
fasciocutaneous ALT flap, the donor leg is assessed
for perforators using handheld Doppler in order to
plan the initial anterior incision. On lifting the skin
laterally there may not be any cutaneous perforators,
as the Doppler does not distinguish these from
intramuscular perforators or the main descending
trunk, particularly in thin thighs; in this case, the
senior author’s preference is to lift the medial skin
to look for medial perforators via the rectus
femoris, or the more lateral branch of the lateral
circumflex femoral artery to the tensor fascia lata
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can be utilised. The operating surgeon needs to
allow for some flexibility in this regard.

Another technical issue to consider is the role
of the venous anastomotic devices that are now
available to the microsurgeon. The increasing role
of modern anastomotic devices as surgical adjuncts
in microvascular free flap transfer has come about
in an effort to improve overall surgical time
efficiency and outcomes. We routinely used a
venous coupler of sizes 3, 3.5, or 4 mm in this
series, which we commonly used to perform end-
to-side anastomosis to the internal jugular vein.
Coupling devices have been designed as an
alternative to traditional suturing, and studies have
demonstrated a significant reduction in anastomotic
time (4 minutes, p<0.01) without an increase in
complications.” Chernicheno et al. used end-to-
side venous anastomoses with an anastomotic
coupling device to good effect, with a flap failure
rate of 1%."” The overall flap survival rate among
another series in which the venous coupler was
used was reported to be 95.4%.* These rates are
comparable to the results in our cohort.

Postoperative care

All head and neck reconstruction patients received
one-to-one highly skilled nursing care in the
immediate postoperative period, either in the fast-
track recovery bay for a period of 24 hours or in the
intermediate dependency area, with easy access to
intensive care facilities. We found that this was
critical for flap survival, particularly from a
monitoring and fluid management perspective.
Furthermore, particularly at the changeover period,
the importance of both nursing and doctor flap
monitoring in early recognition of flap compromise
was emphasised to junior ward doctors, who were
advised to seek early help from senior doctors if
there was uncertainty of flap viability. Free flap
monitoring guidelines that were designed in our
unit are available on the trust intranet. These are
designed to help the nursing staff and junior
doctors with monitoring parameters and frequency,
particularly in the early postoperative period.

Both the surgical resecting and reconstructing
teams usually carried out subsequent postoperative
care. We believe that the high salvage rates of the
free flaps in this series are due to the rigorous,
standardised flap monitoring in place at our centre,
which allows for early recognition of compromised
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flaps. The data in this series highlights the impor-
tance of a multidisciplinary team approach to
achieve the best clinical outcomes for head and
neck patients.

Conclusions

The advantages of ALT free flap have been
established. Our attention should now focus on fine
tuning our surgical techniques to maximise free
tissue transfer survival. The data from this study
mirror the current trend with respect to expanded
utility of the ALT flap, and we have highlighted
some technical aspects that can enhance the success
of the surgical techniques described herein, which
the reconstructive surgeon is encouraged to explore.
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