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Summary
Objective: To evaluate the reliability of free-flap head and neck reconstruction in the elderly.
Material and methods: All patients who underwent free-flap head and neck reconstruction in
our institution between 2000 and 2010 were included in this retrospective study. In all, 418
patients (301 men and 117 women) were enrolled, including 95 patients aged 70 years or older
(mean age = 60.2 ± 11.6 years). The impact of age on free-flap failure and local and general
complication rates was assessed on univariate and multivariate analysis.
Results: Advanced age had no impact on free-flap failure and local complications rate but was
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correlated with a higher risk of general complications (multivariate analysis: P = 0.007). A high
level of comorbidity also had a significant impact on the general complications rate (multivari-
ate analysis: P = 0.001). Patients who underwent circular total pharyngolaryngectomy showed
elevated risk of free-flap failure (P = 0.005) and local complications (P = 0.001) on multivariate
analysis.
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Conclusion: Free-flap reconstruction of the head and neck is safe and reliable in the elderly.
Nevertheless, meticulous patient selection, mainly based on the level of comorbidity, is neces-
sary.
© 2010 Elsevier Masson SAS. All rights reserved.
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vary fistula (52 cases) and hematoma (35 cases), certain
ntroduction

he use of microvascularized free flaps for head and
eck reconstruction following oncological surgery has been
eveloping rapidly, to become one of the most widespread
ttitudes. Free flaps have many advantages, especially as
ompared to pediculated musculo-cutaneous flaps: selec-
ion of the best-adapted tissue for a given type of
econstruction, two-team protocol, 3D freedom of flap posi-
ioning, and improved vascularization. Free flaps have been
hown to be reliable, with success rates approaching 95%
n the literature [1,2]. The operation is, however, complex,
ith an often long and difficult postoperative course, and

igorous patient selection is mandatory. With the aging of the
eneral population, elderly patients are increasingly receiv-
ng treatment, and the feasibility of heavy surgery involving
ree-flap reconstruction is an issue. The present study sought
o determine the feasibility of free-flap reconstruction in
lderly patients, in terms of the rates of reconstruction suc-
ess, local or general complications and hospital stay.

aterial and methods

retrospective study was conducted on all cases of free-
ap head and neck reconstruction performed in our center
etween January 1st, 2000 and June 30th, 2010. In all, 418
atients were included: 301 male, 117 female; mean age,
0.2 ± 11.6 years. Comorbidity was assessed on the Kaplan
einstein Index (KFI) [3]. Patients were categorized in four
roups by incremental KFI score: KFI = 0: 85 patients; KFI = 1:
36; KFI = 2: 141; and KFI = 3: 56. Presenting pathologies
omprised: epidermoid carcinoma of the upper aerodiges-
ive tract (UAT), 349 cases; other UAT malignancy, 25 cases;
andibular osteoradionecrosis, 24 cases; benign mandibu-

ar tumor, 11 cases; and malignant skin tumor, nine cases.
inety-seven of the cases of malignancy concerned recur-
ence. In the 271 patients presenting with non-treated UAT
pidermoid carcinoma, tumor stage was assessed on the
002 tumor nodes metastases (TNM) classification of the
nion internationale contre le cancer (UICC).

Four groups were distinguished in terms of type of
urgery:

group 1: oral cavity or oropharynx fascio-cutaneous free-
flap repair, conserving mandibular continuity;
group 2: oral cavity or oropharynx free bone-flap repair,
interrupting mandibular continuity;

group 3: circular total pharyngolaryngectomy with fascio-
cutaneous free-flap repair;
group 4: other.
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Table 1 details clinical characteristics for patients as a
hole and according to age greater or less than 70 years.

The impact of age on rates of free-flap failure and local
nd general complications was analyzed. Reconstruction
ailure was defined by complete flap necrosis. Local and
eneral complications were systematically retrieved from
he computerized patient records. Age effects were tested
n univariate and then multivariate analysis, according to
he following parameters: gender, comorbidity, preopera-
ive radiation therapy, tumor stage, recurrence, and type of
urgery.

Statistically, age effects were assessed using two com-
lementary methods. Age was first treated as a continuous
uantitative variable, and then converted into a qualita-
ive variable according to two groups: age less than vs.
reater than 70 years. Free-flap failure and local and general
omplications were treated as qualitative variables: present
s. absent. Univariate analysis was on chi2 test for qual-
tative variables and non-parametric Mann-Whitney U-test
or quantitative variables. Multivariate analysis used a logis-
ic regression model, including age and all other variables
howing significant influence on univariate analysis. Statis-
ical analysis used R.2.10.1 software for Windows, with a 5%
wo-tailed significance threshold.

esults

ree-flap failure

ree-flap failure was observed in 42 of the 418 patients: i.e.,
verall success rate = 90%. Free-flap failure was observed in
6 of the 323 patients aged less than 70 years and in six of
he 95 aged more than 70 years: i.e., failure rates of 11%
nd 6%, respectively. No significant correlation was found
etween age and free-flap failure, whether on univariate
chi2, P = 0.24; Mann-Whitney U, P = 0.53) or multivariate
nalysis (P = 0.19). The sole factor found to influence the
ailure rate was the type of surgery, with significantly more
ailures in group 3 (univariate analysis, P = 0.002; multivari-
te analysis, P = 0.005).

ocal complications

n all, 133 patients (32%) had at least one local cervico-
acial surgery site complication. The three most frequent
omplications were surgical site infection (61 cases), sali-
atients presenting more than one local complication. At
east one local complication occurred in 104 (32%) of
atients aged less than and in 29 (31%) of those aged more
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Table 1 Clinical characteristics.

Characteristics Overall (%)
n = 418

Age < 70 years (%)
n = 323

Age ≥ 70 years (%)
n = 95

P

Sex 0.001
Female 117 (28) 78 (24) 39 (41)
Male 301 (72) 245 (76) 56 (59)

Comorbidity 0.070
KFI < 2 221 (53) 179 (55) 42 (44)
KFI ≥ 2 197 (47) 144 (45) 53 (56)

History of radiation therapy 136 (33) 106 (33) 30 (32) 0.918

Recurrencea 97 (23) 68 (21) 29 (31) 0.074

T stageb 0.874
T2 62 (23) 48 (23) 14 (23)
T3 or T4 209 (77) 162 (77) 47 (77)

N stageb 0.560
N0 171 (63) 135 (64) 36 (59)
N ≥ 1 100 (37) 75 (36) 25 (41)

Group 0.029
1 212 (51) 159 (49) 53 (56)
2 142 (34) 116 (36) 26 (27)
3 44 (10) 37 (11) 7 (7)
4 20 (5) 11 (3) 9 (9)

P-values are for comparisons between < 70 years and > 70 years groups.
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a Recurrence: surgery for recurrent tumor.
b TNM stage determined only for the 271 patients with non-tre

patients greater than 70 years).

than 70 years; there was no correlation between age and
the occurrence of local complications, whether on univari-
ate (chi2, P = 0.84; Mann-Whitney U, P = 0.85) or multivariate
analysis (P = 0.78). Factors significantly impacting occur-
rence of local complications on univariate analysis were:
type of surgery, with a significantly elevated complications
rate in group 3 (P < 0.0001), and high comorbidity (P = 0.002);
on multivariate analysis, only type of surgery remained asso-
ciated with elevated local complications rate (P = 0.001).

General complications

Fifty-three patients (13%) had at least one general complica-
tion. The three most frequent complications were infectious
pneumopathy (33 cases), cardiovascular complications (nine
cases) and urinary infection (three cases). Ten patients
(2.4%) died during the first postoperative month (four more
than 70 years, six less than 70 years). At least one general
complication occurred in 33 (10%) of patients aged less than
and in 20 (21%) of those aged more than 70 years. Age corre-
lated significantly with general complications on univariate
(chi2, P = 0.009; Mann-Whitney U, P = 0.003) and multivari-
ate analysis (P = 0.007); the correlation was linear, without

threshold effect. It did not, however, persist on analyz-
ing general complications separately. High comorbidity also
correlated with general complications (univariate analysis,
P = 0.008; multivariate analysis, P = 0.001). There was no sta-
tistical link between local and general complications.
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UAT epidermoid carcinoma (210 patients less than 70 years, 61

Table 2 details the influence of the various study parame-
ers on free-flap failure and local and general complications.

iscussion

ree-flaps are one of the major advances in head and neck
econstructive surgery to have been developed over the last
0 years. Their overall reliability is now proven, but appli-
ation in certain ‘‘particular terrains’’, and notably in the
lderly, is controversial. Several studies reported them to
e reliable in elderly subjects, but this conclusion seems
ot to be unanimously accepted and certainly not to be
ufficiently well known [4—7]: in clinical practice, free-flap
econstruction in elderly patients remains a subject of dis-
ussion. The age at which an individual becomes elderly is
bviously debatable and subjective. In UAT oncology, and
otably with regard to chemotherapy and radiation therapy,
ge less than 70 years is a frequent inclusion criterion in
linical trials. Like most authors interested in this topic,
e therefore adopted this age threshold for elderliness in

he present study. However, so as to analyze more fully the
mpact of age on free-flap reliability, we studied age both
s a qualitative variable (patients aged more vs. less than
0 years) and as a quantitative variable, using the appropri-

te statistical tests. With 418 patients, almost a quarter of
hom were aged over 70, this was one of the largest series

ocusing on free flaps in the elderly.
Observed comorbidity was higher in the older age group.

his is one of the major assessment issues for any surgical
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Table 2 Influence of the various study parameters on the rate of free-flap failure and onset of local and general complications.

Parameters Free-flap failure
(P)

Local
complications (P)

General
complications (P)

Age (quantitative variable) 0.53 0.85 0.003
Age (qualitative variable: >/< 70 years) 0.24 0.84 0.009a

OR = 2.4
95 % CI [1.2—4.5]

Sex 0.32 0.37 0.65
Comorbidity 0.47 0.002 0.008a

OR = 2.3
95% CI [1.3—4.4]

Preoperative radiation therapy 0.09 0.07 0.13
T stage 0.91 0.13 0.78
N stage 0.91 0.97 0.81
Surgery for tumor recurrence 0.15 0.10 0.09
Type of surgery (group 3 vs. other groups) 0.002a

OR = 4.3
95 % CI [1.7—10.8]

< 0.0001a

OR = 6.2
95 % CI [3.0—12.6]

0.34
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P-values calculated on univariate analysis by chi2 test for qualitat
a For parameters shown relevant on multivariate analysis, P-val

echnique in the elderly. To highlight the specific impact
f age, multivariate analysis is necessary to distinguish
ge from other variables, and notably from comorbidity,
ffecting any given parameter.

The present results showed that advanced age did not
mpair the success of free-flap repair: the success rate was
ctually slightly higher in the older age group, although not
ignificantly so. The reliability of free flaps in the elderly
as previously reported by several authors, in both head and
eck and other types of reconstruction [4—9]. In mammary
econstruction, Serletti et al., in a series of 100 patients
ged over 65 years, reported a 97% free-flap success rate,
omparable to the usual findings with younger patients [8].
oward et al., in a series of 197 patients aged over 70 years
ndergoing free-flap reconstruction, mainly in the head and
eck region, reported a 97% success rate in 70—79 year-olds
nd 100% in those aged over 80 [6].

In agreement with previous reports, there was no cor-
elation in the present series between advanced age and
ocal complications [9—12]: rates were almost identical
etween under- and over-70 year-olds. In a series of 39
atients aged over 70 years, Malata et al. reported a
8% local complications rate, comparable to the present
ndings [10]. Likewise, Howard et al. found a rate of sur-
ical complications of almost 30%, regardless of whether
atients were in the 70—79 or over-80 years age group [6].
n the present study, on univariate analysis, high comor-
idity was associated with a higher local complications
ate, but this correlation was not confirmed by multivariate
nalysis. Other authors have suggested a relation between
omorbidity and local complications [13]. Cicatrization
roblems and hemorrhagic and infectious complications
ay, for example, be induced by vascular or coagulation

isorder, reduced immune defense or feeding problems.

In the present study, advanced age was associated with
n elevated rate of general complications, which were
wice as frequent in the older age group. High comorbid-
ty was likewise associated with an elevated rate of general

R

ariables and Mann-Whitney U-test for quantitative variables.
followed by odds ratio (OR) and 95% confidence interval (CI).

omplications, in agreement with the literature. Coskunfira
t al. in a series of 94 patients aged over 70 years, found
rate of medical complications of almost 30%, correlated
ith the degree of comorbidity on the American Society of
nesthesiologists (ASA) score [14]. A similar correlation was
ound by Howard et al., with a rate of medical complications
f 11.8% in patients aged 70—79 years and of 40.7% in those
ver 80 years [6].

The patients who underwent circular total pharyngo-
aryngectomy (group 3) showed higher rates of free-flap
ailure and local complications than with the other types
f surgery. There may be several reasons for this, notably
ncluding the difficulty of monitoring the free flap follow-
ng this procedure, surgery generally performed as oncologic
alvage in previously irradiated patients, and elevated risk
f salivary fistula [13].

onclusion

he use of free microvascularized flaps in head and neck
econstruction in elderly subjects is reliable, with suc-
ess rates comparable to those found in younger patients.
dvanced age is not associated with the occurrence of local
omplications, but is associated with more frequent general
omplications. This highlights the need for adapted patient
election, mainly based on comorbidity levels.

onflict of interest statement

one.
eferences

[1] Disa JJ, Pusic AL, Hidalgo DH, et al. Simplifying microvascular
head and neck reconstruction: a rational approach to donor
site selection. Ann Plast Surg 2001;47:385—9.



[

[

[

[

Head and neck free-flap reconstruction in the elderly

[2] Bozec A, Poissonnet G, Chamorey E, et al. Radical ablative
surgery and radial forearm free flap (RFFF) reconstruction for
patients with oral or oropharyngeal cancer: postoperative out-
comes and oncologic and functional results. Acta Otolaryngol
2009;129:681—7.

[3] Kaplan MH, Feinstein AR. The importance of classifying initial
comorbidity in evaluating the outcome of diabetes mellitus. J
Chron Dis 1974;27:387—404.

[4] Beausang ES, Ang EE, Lipa JE, et al. Microvascular free tissue
transfer in elderly patients: the Toronto experience. Head Neck
2003;25:549—53.

[5] Perrot P, Le Floch R, Bellier-Waast F, et al. Free-flap recon-
struction in the elderly patient. Ann Chir Plast Esthet
2008;53:420—3.

[6] Howard MA, Cordeiro PG, Disa J, et al. Free tissue transfer in
the elderly: incidence of perioperative complications following
microsurgical reconstruction of 197 septuagenarians and octo-

genarians. Plast Reconstr Surg 2005;116:1659—68 [discussion
1669—71].

[7] Selber JC, Bergey M, Sonnad SS, et al. Free flap breast recon-
struction in advanced age: is it safe? Plast Reconstr Surg
2009;124:1015—22.

[

51

[8] Serletti JM, Higgins JP, Moran S, et al. Factors affecting out-
come in free-tissue transfer in the elderly. Plast Reconstr Surg
2000;106:66—70.

[9] Ozkan O, Ozgentas HE, Islamoglu K, et al. Experiences with
microsurgical tissue transfers in elderly patients. Microsurgery
2005;25:390—5.

10] Malata CM, Cooter RD, Batchelor AG, et al. Microvascular free-
tissue transfers in elderly patients: the Leeds experience. Plast
Reconstr Surg 1996;98:1234—41.

11] Shaari CM, Buchbinder D, Costantino PD, et al.
Complications of microvascular head and neck surgery in
the elderly. Arch Otolaryngol Head Neck Surg 1998;124:
407—11.

12] Blackwell KE, Azizzadeh B, Ayala C, et al. Octogenarian free
flap reconstruction: complications and cost of therapy. Oto-
laryngol Head Neck Surg 2002;126:301.

13] Dassonville O, Poissonnet G, Chamorey E, et al. Head and neck

reconstruction with free flaps: a report on 213 cases. Eur Arch
Otorhinolaryngol 2008;265:85—95.

14] Coskunfirat OK, Chen HC, Spanio S, et al. The safety of
microvascular free tissue transfer in the elderly population.
Plast Reconstr Surg 2005;115:771—5.


	Head and neck free-flap reconstruction in the elderly
	Introduction
	Material and methods
	Results
	Free-flap failure
	Local complications
	General complications

	Discussion
	Conclusion
	Conflict of interest statement
	References


