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A B S T R A C T

Introduction: In this study, we explore whether preoperative external beam radiation affects complication rates
in patients that have undergone double simultaneous free tissue transfer for head and neck defects.
Study design, setting, subjects and methods: Approval was obtained from the JPS Institutional Review Board. We
performed a retrospective analysis of patients who underwent double free flap reconstruction of head and neck
defects between August 1997 and April 2017. Minimum follow up was 6months. Patients were grouped ac-
cording to preoperative radiation status (XRT vs non-XRT). The chi-squared test was used for all comparisons. P-
values and 95% confidence intervals (CI) were reported as (P, 95% CI).
Results: 90 flaps were performed on 45 patients. The most common flap combination utilized was fibula plus
radial forearm free flap (RFF) in 17 out of 45 patients. There were no statistically significant differences in
frequency of flap failure (0.35, −15.9–20.1), wound infection (0.75, −22.1–19.3), hematoma (0.16,
−5.3–36.7), or fistula formation (0.69, −22.5–24.6). There were also no statistically significant differences in
cardiac complications (0.57, −10.3–28.2) and DVT (0.22, −12.4–25.3).
Conclusion: Our findings suggest that double free flap patients who had preoperative radiation are not more
likely to have complications compared to non- radiated patients. Simultaneous double free flaps should be
reserved for the most complex cases. Extensive discussion should be had with the patient about possible mor-
bidity and mortality.

1. Introduction

Microvascular free tissue transfer for reconstruction has become an
important and vital modality of reconstruction of various head and neck
defects. The reconstruction of large defects, created by extensive in-
vasive malignancies or traumatic events, poses a great challenge to the
reconstructive team due to the defect traversing multiple anatomical
and functional subunits.

The clinical utility and feasibility of double free flaps for re-
construction of head and neck defects has been discussed extensively in
literature [1–5, 10–14]. Indications for double free flaps as described by
Wei et al. include: (1) Extensive composite defects involving the bone,
oral mucosa, external skin, and soft tissue not amenable with single flap
reconstruction (2) Three dimensional nature of the defect hindering

flap inset (3) Extensive defect and intraoral lining that cannot be ade-
quately covered by a single cutaneous or myocutaneous free flap [1].

The need for detailed patient counseling has been raised in the lit-
erature [5]. A comprehensive conversation should be had regarding
morbidity of such extensive surgery on patients with advanced diseases
and minimal life expectancy.

There is little disagreement among reconstructive surgeons that a
history of preoperative radiation confers increased risk of complications
after head and neck reconstruction [6]. However some studies have
shown that external beam radiation, regardless of timing, does not in-
crease local complication rates after free tissue transfer [7].

In this study, we explore whether preoperative external beam ra-
diation affects complication rates in patients that have undergone
double simultaneous free tissue transfer for various head and neck
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defects. We believe that this information will be useful in surgical
planning and patient counseling.

2. Materials and methods

Approval was obtained from the JPS Institutional Review Board. We
performed a retrospective analysis of patients who underwent double
free flap reconstruction of head and neck defects by a single surgeon
(Y.D) between August 1997 and April 2017. Minimum follow up was
6months. Demographic data, preoperative radiation status, choice of
free flap, and complication rates were examined. Patients were grouped
according to preoperative radiation status (XRT vs non-XRT). Local
complication rates of flap failure, wound infection, hematoma and fis-
tula were compared between the groups. Cardiac and pulmonary
complications were also compared. The chi-squared test was used for all
comparisons. P-values and 95% confidence intervals (CI) were reported
as (P, 95% CI).

3. Results

A total of 45 patients were included in this study. There were 36
males (mean age 67.1, range 38–87 years), and 9 females (mean age
62.4, range 43–81 years). The fibula free flap was the most common
individual flap used (35.6%) (Table 1). The most common flap com-
bination utilized was fibula plus radial forearm free flap (RFF) in 17 out
of 45 patients (Table 2). Composite oral cavity defects were the most
common indication for double free flaps in this study (68.9%) (Table 3).
When comparing the XRT and non XRT groups, there were no statisti-
cally significant differences in frequency of flap failure (0.35,
−15.9–20.1), wound infection (0.75, −22.1–19.3), hematoma (0.16,
−5.3–36.7), or fistula formation (0.69, −22.5–24.6). There were also
no statistically significant differences in cardiac complications (0.57,
−10.3–28.2) and DVT (0.22, −12.4–25.3) (Table 4). 90 flaps were
performed on 45 patients (Table 1). Of the 90 flaps, 84 were in-
dependent, i.e. separate artery and vein, and six were flow-through
flaps. Overall complication rate was 51.6%. 1 patient died of cardiac
complications.

4. Discussion

Single free flaps are usually sufficient to reconstruct head and neck
defects when indicated. However, when the size and complexity of the
defect surpasses the size limit that can be reconstructed with a single
free flap, the use of multiple flaps should be considered. These large
defects are usually three dimensional, full thickness, and having mul-
tiple components, e.g. oro-facial defect involving the mandible. The
chimeric flap is also an option described in literature. A chimeric flap is

defined as multiple flap territories, each with an independent vascular
supply, and independent of any physical interconnection except where
linked by a common source vessel [8]. An example of this is the double
paddle anterolateral thigh flap, or the osteo-cutaneous scapula free flap.
The complex geometry of the head and neck often makes the use of
chimeric flaps problematic due to excessive tension or kinking of vas-
cular pedicles.

Our study sought to examine the surgical outcomes of patients who
underwent simultaneous double free flaps for head and neck re-
construction, and compare complications between XRT and non-XRT
patients. Herle et al. reported that radiation therapy confers healing
disadvantages as well as increased risk of complications after head and
neck reconstruction [6]. However, Choi et al. reported that radio-
therapy does not impact local complication rates [7]. In our study, we
showed that in patients that undergo double free flaps, preoperative
radiotherapy does not seem to significantly increase risk of local or
systemic complications.

The overall complication rate in our study cohort was 51.6%. This is
similar to figures reported in the literature [5,9]. This high number is an
indication of surgical complexity, and the usually poor functional status
of the patients. Our finding that radiation does not increase the rates of
complication is likely explain by the fact that these patients have a
much higher risk of complications at baseline, due to the higher surgical
complexity and comorbid status.

The use of simultaneous multiple free flaps should be reserved for
the most complex cases. Adequate closure of complex oral cavity

Table 1
Individual flaps performed.

Individual flaps n, %

Fibula 32, 35.6%
Radial forearm 21, 23.3%
LAT 12, 13.3%
Rectus 8, 8.9%
OC RFF 6, 6.7%
ALT 5, 5.6%
OC SCAP 2, 2.2%
Iliac crest 2, 2.2%
Dorsalis pedis 1, 1.1%
C SCAP 1, 1.1%

Legend: LAT- latissimus dorsi free flap, OC RFF-
osteo-cutaneous radial forearm free flap, ALT- ante-
rolateral thigh free flap, OC SCAP- osteo-cutaneous
scapula free flap, C SCAP- cutaneous scapula free
flap.

Table 2
Flap combinations.

Flap combinations n

Fibula+RFF 17
Fibula+ LAT 6
OC RFF+LAT 6
Fibula+ALT 4
Fibula+ rectus 4
RFF+ rectus 4
OC SCAP+DP 2
Iliac+C SCAP 2

Legend: LAT- latissimus dorsi free flap, OC RFF-
osteo-cutaneous radial forearm free flap, ALT-
anterolateral thigh free flap, OC SCAP- osteo-
cutaneous scapula free flap, C SCAP- cutaneous
scapula free flap.

Table 3
Location of primary tumor.

Location of primary tumor n, %

Oral cavity 31, 68.9%
Maxillary sinus 4, 8.9%
Nasal vestibule 2, 4.4%
Oropharynx 1, 2.2%
Larynx 5, 11.1%
Face 1, 2.2%

Table 4
Comparison of XRT and non XRT patients.

XRT Non-XRT P, 95%CI

N 31 14
Flap failure 2 0 0.35, −15.9–20.1
Wound infection 3 1 0.75, −22.1–19.3
Hematoma 1 2 0.16, −5.3–36.7
Fistula 6 2 0.69, −22.5–24.6
Cardiac 1 1 0.57, −10.3–28.2
DVT 3 0 0.22, −12.4–25.3
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defects was the most common indication for double free flaps in our
patient cohort. The need for bony reconstruction with a fibula, and
large soft tissue reconstruction with a radial forearm free flap or an
anterolateral thigh flap is a common scenario in head and neck re-
construction. The reconstructive surgeon should choose the flap com-
bination that will best close the defect, rather than the best single flap
possible.

Double free flap reconstruction offers the possibility of single stage
reconstruction of complex defects, while reproducing three dimensional
anatomical boundaries. Disadvantages include increased operating
times, higher technical difficulty, as well as higher risk of complica-
tions.

Weaknesses of this study include the fact that this is a single surgeon
experience, with possible lack of external validity; as well as a possible
introduction of bias favoring a specific operative technique. The ret-
rospective nature of this study also potentially limits its significance.
Prospective studies are needed to better delineate the findings reported
in this study.

5. Conclusion

Our findings suggest that double free flap patients who had pre-
operative radiation are not more likely to have complications compared
to non- radiated patients. Simultaneous double free flaps should be
reserved for the most complex cases. Extensive discussion should be had
with the patient about possible morbidity and mortality.
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