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Background: There are an increasing
number of elderly patients requiring free
tissue transfer. The risks of complex recon-
structions in this patient population re-
main largely unknown. Therefore, the au-
thors’ reason for conducting this study was
to review their experience with free tissue
transfer in patients aged 70 years or older.
Methods: A retrospective review of all free
tissue transfers performed over a 10-year
period at Memorial Sloan-Kettering Can-
cer Center was performed and all patients
aged 70 years or older were identified. Med-
ical records and the authors’ prospectively
maintained database were analyzed with re-
spect to comorbidities and postoperative
complications.
Results: Two hundred eleven patients
aged 70 years or older (70 to 79 years, n �
184; 80� years, n � 27) were identified
during the study period. Of these, 197 (70
to 79 years, n � 170; 80� years, n � 27)
patients had complete charts for review.
Flap survival was 100 percent in the 80�
group and 97 percent in the 70 to 79 group.
The overall complication rate was 59.3 per-
cent in the 80� group and 35.3 percent in
the 70 to 79 group (p � 0.030). The med-
ical complication rate was 40.7 percent in
octogenarians and 11.8 percent in septua-

genarians (p � 0.0004). Overall surgical
complications were similar in the two
groups. Univariate analysis demonstrated
that age was associated with medical com-
plications but not surgical complications.
Using multivariate analysis, the authors
found that alcohol use and coronary artery
disease were independent predictors of
overall, medical, and surgical complica-
tions.
Conclusions: Free tissue transfer may be
performed in patients over age 70 with a
high degree of technical success. The pro-
cedure, however, carries a distinct risk of
perioperative mortality and morbidity, par-
ticularly in patients over the age of 80. Co-
morbidities significantly associated with
complications include age, alcohol use,
coronary disease, and hypertension. This
study suggests that prolonged survival may
be achieved in some patients; however, a
selective approach is required. (Plast. Re-
constr. Surg. 116: 1659, 2005.)

There has been a significant increase in the
percentage of the U.S. population older than
70 years.1 In the 1990s, the most rapid popula-
tion growth was in the oldest age groups. The
population aged older than 85 increased 38
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percent and the population aged 75 to 84 in-
creased 23 percent,2 and these trends are pre-
dicted to continue in the future.1 Logically,
there will be a concurrent increase in the num-
ber of patients who will require complex recon-
structive surgery.

It is well recognized that there is significant
individual variation in chronologic and physi-
ologic age, as physicians refer to patients as an
“old 50” or “young 80.” Although physiologic
aging is associated with distinct physiologic
changes,3 improvements in anesthetic tech-
niques and perioperative care have reduced
mortality rates in aging patients over the past
40 years.4–6

The plastic surgery literature recently began
addressing the issue of complex reconstructive
surgery, particularly free tissue transfer, in “el-
derly” patients.7–20 As these reports vary widely
on the definition of elderly, include limited
case series, or have limited evaluation of the
comorbidities and complications associated
with microsurgical reconstruction, questions
persist. Should age be a consideration when
considering microsurgical reconstructive pro-
cedures? What comorbidities does this popula-
tion have? Do they have a higher incidence of
flap failure? Do they have an increased mortal-
ity rate following this major procedure?

This series comprehensively reviews a large
cohort of patients in the upper range of the
surgical definition of elderly. The objective of
this study was to determine the effect of age
and preexisting comorbidities on complica-
tions and outcomes following free tissue trans-
fer. We also evaluated the effectiveness of the
American Society of Anesthesiologists score
and the Charlson Comorbidity Index (Table I)
to predict perioperative complications.

PATIENTS AND METHODS

A retrospective study of all free tissue trans-
fers performed during a 10-year period (1993
to 2003) at Memorial Sloan-Kettering Cancer
Center was performed, and all patients who
were older than 70 years of age at the time of
their surgery were identified. Patients were di-
vided into two groups: those aged 70 to 79 and
those aged 80� years. The Institutional Review
Board of Memorial Sloan-Kettering Cancer
Center approved the study.

Demographic data and medical history were
obtained by retrospective chart review. Our
prospectively maintained patient database and
hospital charts were reviewed for information

on hospital course and outcome. Data col-
lected included detailed health history, smok-
ing or alcohol use, prior surgery, chemother-
apy, history of preoperative or postoperative
radiation therapy, indications for surgery,
American Society of Anesthesiologists status,
type of reconstruction, length of surgery and
hospitalization, occurrence of adverse events
or complications, length of follow-up, and sur-
vival time.

Perioperative mortality and complications
were noted for the duration of the postopera-
tive and follow-up periods. Complications were
subdivided into medical or surgical complica-
tions; each of these categories was further sub-
divided as major (life-threatening, requiring
significant care or intervention) or minor (re-
quiring minimal or no intervention).

The American Society of Anesthesiologists
score and Charlson Comorbidity Index score
were calculated for each patient (Table I). The
Charlson Comorbidity Index is based on 16
different medical conditions shown to have a
relative impact on survival in hospitalized med-
ical patients.21 Each condition is weighted and
summed to yield a comorbidity score. The pres-
ence of cancer was considered a comorbid fac-
tor only in cases where a second cancer unre-
lated to the operation was present or when
reconstruction was performed for the manage-
ment of a complex wound, because all other
patients underwent surgery for the treatment
of a primary malignancy. The original descrip-

TABLE I
American Society of Anesthesiologists Status and Charlson

Comorbidity Index

ASA 1: Healthy patient
ASA 2: Mild systemic disease, no functional limitations
ASA 3: Moderate systemic disease, functional limitations

present
ASA 4: Severe systemic disease present that is a constant

threat to life
ASA 5: Patient unlikely to survive 24 hr, regardless of

intervention
Weighted Charlson Comorbidity Index factors

1 Point: myocardial infarction, congestive heart failure,
peripheral vascular disease, cerebrovascular disease,
dementia, chronic pulmonary disease, connective tissue
disease, ulcer disease, mild liver disease, diabetes,
alcohol use

2 Points: Hemiplegia, moderate/severe renal disease,
diabetes with end-organ damage, any tumor, leukemia,
lymphoma

3 Points: Moderate/severe liver disease
6 Points: Metastatic solid tumor, acquired

immunodeficiency syndrome

ASA, American Society of Anesthesiologists.
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tion of the Charlson score did not consider
alcohol use as a comorbid factor. However,
based on our preliminary studies demonstrat-
ing the importance of alcohol use as an inde-
pendent predictor of postoperative complica-
tions, a Charlson score with the addition of
alcohol as a factor was also analyzed.

Statistical analysis of the data was performed
using SPSS software version 12 (SPSS, Inc.,
Chicago, Ill.). Univariate analysis was per-
formed using Fisher’s exact test. Multivariate
analysis was performed on selected variables
for which the univariate p value was less than
0.15 using logistic regression analysis with
backward stepwise selection, with p � 0.05 con-
sidered significant.

RESULTS

Demographics and Comorbidities

One thousand two hundred fifteen patients
underwent microsurgical reconstruction dur-
ing the study period. Two hundred eleven pa-
tients over the age of 70 at the time of surgery
were identified, of which 197 were available for
review. The demographics and comorbidities
are presented in Table II. There were 170 pa-
tients aged 70 to 79, and 27 patients were over
the age of 80.

In general, the 70 to 79 and 80� groups
were similar in their predominance of surgery
in the head and neck region, flap selection,
length of surgery, length of postoperative hos-
pitalization, and average preoperative Ameri-
can Society of Anesthesiologists score (Table
II). Flaps used included rectus abdominis (32.7
percent), radial forearm (25.6 percent), jeju-
num, (17.1 percent), fibula (18.1 percent),
and latissimus dorsi (6.5 percent). However,
the use of the fibula flap was significantly lower
in the octogenarian group (20.9 percent versus
0.0 percent, p � 0.01). The prevalence of most
comorbidities (hypertension, diabetes, periph-
eral vascular disease, pulmonary disease, renal
disease, and hematologic disease) was also sim-
ilar for each group (Table II) (p � not signif-
icant). There was a trend toward increased
alcohol use (p � 0.074) and coronary artery
disease (p � 0.05) in the octogenarian group.

The average follow-up for all patients was 1.9
� 2.2 years; 2.0 � 2.2 years for the 70 to 79
group and 1.0 � 1.8 years for the 80� patients.
One hundred three patients died during the
study period. The overall average survival time
was 1.7 � 2.0 years. Average survival time for the
septuagenarians was 1.8 � 2.0 years (88 patients),
whereas the octogenarians had an average sur-
vival of 1.1 � 1.5 years (15 patients). Septuage-

TABLE II
Demographics and Comorbidities

Overall (n � 197) 70–79 (n � 170) 80� (n � 27) p

Average age, years 75.0 73.6 84 —
Free flaps to head/neck, % 95.0 97 89 NS
Flap selection

Rectus abdominis, % 32.7 30.8 44.4 NS
Radial forearm, % 25.6 25.0 29.6 NS
Jejunum, % 17.1 17.4 14.8 NS
Fibula, % 18.1 20.9 0.0 �0.01
Latissimus dorsi 6.5 5.8 11.1 NS

Anesthesia time, hours 10.8 � 2.8 10.8 � 2.8 9.9 � 2.4 NS
Hospitalization, days 19.5 � 12.4 19.6 � 12.8 18.8 � 9.7 NS
Average follow-up, years 1.9 � 2.2 2.0 � 2.2 1.0 � 1.8 NS
Time to death, years 1.7 � 2.0 1.8 � 2.0 1.1 � 1.5 NS
ASA status, average 2.5 � 0.57 2.5 � 0.58 2.8 � 0.45 NS
Chemotherapy, % 12.7 13.5 7.4 NS
XRT,% 48.7 48.8 44.4 NS
Smoking history, % 52.3 50.6 59.3 NS
Active, % 14.2 15.7 3.7 NS
Alcohol use, % 20.3 18.0 33.3 0.07
Hypertensive, % 45.2 45.3 48.1 NS
Coronary disease, % 33.5 30.2 51.8 0.05
Diabetes 12.2 11.6 15.0 NS
PVD, % 7.1 7.0 7.4 NS
Pulmonary disease, % 13.7 14.0 11.1 NS
Renal disease, % 2.0 1.7 3.7 NS
Hematologic disease, % 1.5 1.7 0 NS

—, not evaluated; NS, not significant; ASA, American Society of Anesthesiologists; XRT, radiation therapy; PVD, peripheral vascular disease.
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narians had a significant survival advantage as
compared with octogenarians using Kaplan-
Meier survival analysis (Fig. 1).

Outcomes and Complications

Outcomes and complications are summa-
rized in Table III. Successful free-flap transfer
was achieved in 164 of 170 patients (96.5 per-
cent) in the 70 to 79 group and in 26 of 26
patients (100 percent) in the 80� group. One
octogenarian patient died intraoperatively be-
fore flap harvest and was excluded from the
flap success rate calculation. The overall com-
plication rate was 38.6 percent (35.3 percent
for septuagenarians and 59.3 percent for octo-
genarians; p � 0.03). The medical complica-
tion rate was 15.7 percent (septuagenarians,
11.8 percent; octogenarians, 40.7 percent; p �
0.01). The surgical complication rate was 27.9
percent (septuagenarians, 27.6 percent; octo-
genarians, 29.6 percent; not significant). The
perioperative mortality rate for the entire se-
ries was 9.1 percent (septuagenarians, 7.7 per-
cent; octogenarians, 18.5 percent; p � 0.08).
All perioperative deaths were caused by cardio-
vascular and/or respiratory failure except for
one death caused by carotid rupture.

Complication Predictors

The effect of the comorbidities on overall
complications and perioperative death is sum-
marized in Table IV. Univariate analysis dem-
onstrated that age (p � 0.02), alcohol use (p �
0.01), and coronary disease (p � 0.01) were

significantly associated with overall complica-
tions. Multivariate analysis, however, demon-
strated that only alcohol use (p � 0.01; relative
risk, 3.4) and coronary disease (p � 0.01; rela-
tive risk, 2.4) were independent predictors of
overall complications. Advancing age demon-
strated a trend toward significance.

The effect of comorbidities on medical com-
plications is summarized in Table V. Analysis of
medical complications demonstrated a signifi-
cant association with age (p � 0.001), alcohol
use (p � 0.03), and hypertension (p � 0.01).
Multivariate analysis identified age (p � 0.01;
relative risk, 5.4), alcohol use (p � 0.03; rela-
tive risk, 2.9), and hypertension (p � 0.01;
relative risk, 4.1) as independent predictors of
medical complications.

The effects of comorbid conditions on surgical
complications are summarized in Table VI. Uni-
variate analysis of surgical complications demon-
strated an association with alcohol use (p � 0.01)
and coronary disease (p � 0.03). Both alcohol
use (p � 0.01; relative risk, 2.9) and coronary
disease (p � 0.02; relative risk, 2.3) were noted to
be independent predictors of surgical complica-
tions on multivariate analysis.

There were no comorbid conditions associ-
ated with perioperative mortality, although a
trend toward significance was noted for age (p
� 0.08), smoking history (p � 0.09), and hy-
pertension (p � 0.08) (Table VII). Multivariate
analysis of perioperative mortality could not be
performed reliably because of the small num-
ber of events.

American Society of Anesthesiologists Score and
Charlson Index

Rank correlation analysis of American Society
of Anesthesiologists status and Charlson Index as
predictive tools for overall, medical, and surgical
complications and perioperative mortality are
summarized in Table VIII. Increasing American
Society of Anesthesiologists score was not predic-
tive of overall, medical, or surgical complications.
However, American Society of Anesthesiologists
score was significantly predictive of perioperative
mortality (p � 0.05).

Increased Charlson Index score was predic-
tive of medical complications (p � 0.01) and
perioperative mortality (p � 0.01). Charlson
score, with alcohol use included, was even
more useful and was significantly associated
with an increased incidence of overall compli-
cations (p � 0.02), medical complications (p �
0.01), and perioperative mortality (p � 0.01).

FIG. 1. Kaplan-Meier analysis of survival in 70- to 79-year-
old patients (upper line) versus patients who were 80 years or
older (lower line) at the time of surgery. Note the significant
survival advantage in the 70- to 79-year-old group.
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In fact, a Charlson score of greater than 3 was
associated with an overall complication rate of
45.8 percent and a 25 percent risk of periop-
erative death as compared with rates of 32.3
percent and 4.3 percent, respectively, in pa-
tients with a Charlson score of zero. Charlson
score was not predictive of surgical complica-
tions.

DISCUSSION

In recent years, there have been significant ad-
vancements in cancer treatment and reconstruc-
tion. As a result, more patients with advanced tu-

mors are candidates for surgical resection, often
resulting in complex defects requiring microsurgi-
cal reconstruction.22–24 Concurrently, the U.S. pop-
ulation is aging, logically resulting in increasing
numbers of aging patients facing complex recon-
structive surgery. In the past, increasing age was felt
to be a contraindication for more complex
surgery.4,5,25,26 However, recent studies have chal-
lenged that notion.7,27,28

By the fourth decade of life, various physio-
logic changes occur. The arterial and venous
systems become less compliant and there is
decreased pacemaker activity.3 The lungs be-

TABLE IV
Effect of Comorbid Conditions on Overall Complications

Univariate p Multivariate p Relative Risk 95% CI

Age 0.02 0.10 2.1 0.9–5.0
Chemotherapy 0.38 — — —
Radiation 1.00 — — —
Smoking history 0.19 NS NS NS
Active smoker 0.68 — — —
Alcohol use �0.01 �0.01 3.4 1.6–7.1
Hypertension 0.11 NS NS NS
Coronary disease �0.01 �0.01 2.4 1.3–4.7
Peripheral vascular disease 0.78 — — —
Diabetes 0.38 — — —
Pulmonary disease 0.29 — — —
Renal disease 1.00 — — —
Hematologic disease 1.00 — — —
Operating room time (�11 versus �11 hr) 1.00 — — —

CI, confidence interval; NS, not significant; —, variable not used for multivariate analysis; OR, operating room.

TABLE III
Outcomes: Perioperative Complications and Mortality

Complication Overall (n � 197) 70–79 (n � 170) 80� (n � 27) p

Overall patients with complications 38.6 35.3 59.3 0.03
Overall medical 15.7 11.8 40.7 0.0004
Major 14.2 11.1 33.3 NS
Death (respiratory failure) 8.6 7.1 18.5 NS
Prolonged intubation 1.5 1.8 0.0 NS
Pneumonia 2.5 2.4 3.7 NS
Pulmonary embolism 1.0 0.6 3.7 NS
Myocardial infarction 1.0 0.6 3.7 NS
UGI bleed 0.5 0.0 3.7 NS
Minor 1.5 0.5 7.4 NS
Overall surgical 27.9 27.6 29.6 NS
Major 10.7 10.0 14.8 NS
Total flap loss 3.0 3.5 0.0 NS
Hematoma 2.5 2.9 0.0 NS
Venous thrombosis 2.0 1.2 7.4 NS
Arterial thrombosis 1.5 1.2 3.7 NS
Death (carotid rupture) 0.5 1.2 0.0 NS
Cranial abscess 0.5 1.2 0.0 NS
Other 0.5 0.0 7.4 NS
Minor 17.8 15.7 14.8 NS
Flap success 97 96.5 100 NS
Perioperative mortality 9.1 7.7 18.5 0.07

NS, not significant; UGI, upper gastrointestinal.
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come less elastic; there is decreased alveolar
surface area, and the work of breathing in-
creases. The kidneys experience decreased re-
nal mass, glomerular filtration rate, creatinine
clearance, and renal tubular function. Also
present are decreased basal metabolic rate and
increased body fat percentage and glucose in-
tolerance. The rate of progression of these
changes reflects the physiologic age as com-
pared with the chronologic age.3

Recent studies of elderly patients treated
with microsurgical reconstruction vary widely
in their definition of elderly, outcomes, and
conclusions (Table IX). The lower limit age for
these series varies from 50 to 80 years.8,15 Most
studies suggest that age alone is not an inde-
pendent risk factor for surgical
complications.7,12,14,16–19 However, both Black-
well et al.8 and Beausang et al.10 report higher
incidences of medical complications in older

patients. Others observed that an increased
incidence of medical complications is observed
in patients with more preexisting comorbidi-
ties or higher American Society of Anesthesiol-
ogists scores.7,8,10 No reports suggest that there
is an increased flap failure rate in elderly pa-
tients with respect to younger patients at their
centers.

A recent study by Serletti et al.7 reported 100
patients over the age of 65 undergoing free
tissue transfer for a wide range of defects. They
found flap success rates similar to that of the
general population and noted that patients
with increased American Society of Anesthesi-
ologists status experienced more medical com-
plications. In their series, age alone was not an
independent risk factor for free tissue transfer.

Blackwell et al.8 reported a series of 13 octo-
genarians who underwent microvascular head
and neck reconstruction, and demonstrated a

TABLE VI
Effect of Comorbid Conditions on Surgical Complications

Univariate p Multivariate p Odds Ratio 95% CI

Age (70–79 versus 80�) 0.82 — — —
Chemotherapy 0.64 — — —
Radiation 0.11 — — —
Smoking history 0.34 — — —
Active smoker 0.65 — — —
Alcohol use 0.01 �0.01 2.9 1.4–6.2
Hypertension 1.00 — — —
Coronary disease 0.03 0.02 2.3 1.2–4.4
Peripheral vascular disease 0.76 — — —
Diabetes 0.23 — — —
Pulmonary disease 0.82 — — —
Renal disease 0.58 — — —
Hematologic disease 0.56 — — —
Operating room time 0.49 — — —

CI, confidence interval; —, variable not used for multivariate analysis.

TABLE V
Effect of Comorbid Conditions on Medical Complications

Univariate
p

Multivariate
p

Relative
Risk

95% CI

Age �0.01 �0.01 5.4 2.1–14.2
Chemotherapy 0.14 — — —
Radiation 0.43 — — —
Smoking history 0.11 NS NS NS
Active smoker 0.68 — — —
Alcohol use 0.03 0.03 2.9 1.1–7.4
Hypertension �0.01 �0.01 4.1 1.6–10.2
Coronary disease 0.22 — — —
Peripheral vascular disease 0.24 — — —
Diabetes 0.77 — — —
Pulmonary disease 0.57 — — —
Renal disease 0.49 — — —
Hematologic disease 0.39 — — —
Operating room time 0.67 — — —

CI, confidence interval; NS, not significant; —, variable not used for multivariate analysis.

1664 PLASTIC AND RECONSTRUCTIVE SURGERY, November 2005



four-fold increase in the medical complication
rate compared with their younger group (age
range, 20 to 77 years). This increased compli-
cation rate was still present in the octogenari-
ans despite controlling for other comorbidi-
ties.

Consistent with previous reports, our study
also demonstrated that increasing patient age
did not significantly alter the incidence of sur-
gical complications. Notably, there was no dif-
ference in flap survival (Table III). However, in
this study, we show that octogenarians had sig-
nificantly increased rates of overall complica-
tions (35 percent versus 59 percent), medical
complications (11.8 versus 40.7 percent), and a
strong trend toward an increased perioperative
mortality rate (7.7 versus 18.5 percent). In ad-
dition, we demonstrated a distinct survival ad-
vantage in patients who were younger than 80

years at the time of surgery. Of course, this
finding may be related to death caused by
other causes in patients who were aged 80 years
or older; however, the difference in survival
was striking. Underscoring the potential risks
of free tissue transfer in elderly patients was the
occurrence of one intraoperative death. This
patient, with an American Society of Anesthe-
siologists score of 3 and known high surgical
risk, was being treated for a massive, erosive
scalp melanoma with bone involvement.

This study was designed to compare two pop-
ulations of patients who are usually referred to
as elderly in the plastic surgery literature. The
two groups, arbitrarily divided into 70- to 79-
and 80�-year-old patients, were well matched
regarding type of surgery and preexisting co-
morbidities. The results of this study provide
strong evidence that free tissue transfer may be
performed in aging patients, with a high de-
gree of technical success (�97 percent success
rate). This likely represents a combination of
sound surgical principles and careful patient
selection. Thus, our preference in these situa-
tions is to opt for the simplest, most reliable
technique available for reconstruction using
free tissue transfer as the last step on the re-
constructive ladder. We tend also to choose
well-described, reliable flaps when microsur-
gery is necessary. Another factor contributing
to the overall flap success rate is likely related
to the patient population. In this series, the
vast majority of patients were treated electively,
thus enabling some degree of preoperative
medical optimization. Furthermore, most of

TABLE VII
Effect of Comorbid Conditions on Perioperative Mortality

Variable Univariate p

Age (70–79 versus 80�) 0.08
Chemotherapy 0.48
Radiation 0.22
Smoking history 0.09
Active smoker 1.00
Alcohol use 0.37
Hypertension 0.08
Coronary disease 0.31
Peripheral vascular disease 0.12
Diabetes 0.25
Pulmonary disease 0.28
Renal disease 0.32
Hematologic disease 0.25
Operating room time 0.11

TABLE VIII
Rank Correlation Analysis of Charlson Index and American Society of Anesthesiologists Score to Overall, Medical, and

Surgical Complications and Perioperative Mortality by Univariate Analysis

Variable Overall Complications Medical Complications Surgical Complications Perioperative Mortality

% p % p No. (%) p No. (%) p

ASA class
0 50.0 0.328 0.0 0.132 50.0 0.728 0.0 0.046*
1 0.0 0.0 0.0 0.0
2 33.7 11.6 25.6 4.7
3 41.7 18.5 29.6 13.0

Charlson score
0 32.3 0.121 9.7 0.006* 26.9 0.865 4.3 0.003*
1–2 42.5 16.3 31.3 10.0
�3 45.8 33.3 20.8 25.0

Charlson plus alcohol use
0 26.9 0.020* 6.4 0.001* 23.1 0.556 3.8 0.005*
1–2 45.2 18.3 33.3 9.7
�3 46.2 30.8 23.1 23.1

ASA, American Society of Anesthesiologists.
*p � 0.05.
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our patients underwent head and neck recon-
struction, where recipient vessels are numer-
ous, more reliable, and less prone to spasm/
injury as would be observed in lower extremity
or trauma reconstruction.

As in any retrospective review, some degree
of selection bias is inevitable. This study con-
tains only those patients who ultimately under-
went free tissue transfer. On initial surgical
consultation, only those patients who the sur-
geon felt could tolerate the procedure were
offered free tissue transfers, avoiding those
who were felt to be unable to tolerate length of
surgery or recovery. Also selected out were
those patients who were scheduled for free
tissue transfer but were converted to another
means of reconstruction intraoperatively, after
resection. For example, a jejunal reconstruc-
tion of the hypopharynx may be planned for a
patient but converted to a pectoralis major flap
to avoid the intraabdominal operation if the
defect was amenable to local flap closure.

Despite the fact that the patients in this
series are highly selected, free tissue transfer,
particularly to the head and neck, carries a
distinct risk of perioperative morbidity and
mortality, particularly in those patients over
the age of 80. These risks are further in-
creased as the number of comorbid condi-
tions increases. Although successful onco-
logic reconstruction with complex procedures
can be achieved in many elderly patients, a
particularly selective approach should be
used in the octogenarian population, includ-
ing a thorough preoperative evaluation and
medical optimization.

This study demonstrates that age, as an in-
dependent variable, is significantly associated
with overall and medical complications, but
not with surgical complications. Although not
statistically significant, the perioperative mor-
tality rate was increased 250 percent in the
octogenarians and approached significance.
These findings further support the hypothesis
that complex reconstruction may be per-
formed in carefully selected elderly patients
with a high degree of technical success but that
medical complications remain more difficult to
avoid. Other independent variables signifi-
cantly associated with overall complications
were alcohol use, coronary disease, and hyper-
tension. Multivariate analysis found that only
alcohol use and coronary disease were inde-
pendent predictors of overall complications.
Although alcohol use and coronary disease are
well-recognized preoperative risk factors, it is
interesting that hypertension was also found to
be a significant risk factor as well. It is possible
that long-standing hypertension, even if rela-
tively well controlled, may result in subclinical
end-organ damage, which becomes apparent
when physiologically challenged, as in a major
surgical procedure.

We have previously reported on our results
of 200 microvascular procedures to the head
and neck region.23 In our previous study, ad-
vancing age was not associated with increased
risk for complications; however, the median
patient age in that study was 59 years, and there
were only 34 patients over age 70. The effects
of age on overall complication rates may have
been more apparent in the current study, as it

TABLE IX
Prior Series of Elderly and Free Tissue Transfer

Reference Age Group
No. of

Patients
Average

F/U (mo)
FF Survival

(%)

Overall
Complications

(%)

Medical
Complications

(%)

Surgical
Complications

(%)

Perioperative
Mortality

(%)

Blackwell et al.8 �80 13 32 100 — 62 8* 0
Reece et al.16 �65 130 66 98 58 21 45 2
Peters and Grotting15 �60 6 13 100 17 — — 0
MacLeod and Cleland9 �50 108 — 90 — — — —
Shaari et al.17 �70 52 — 100 48 — — 6
Beausang et al.10 �70 53 — 96 — 19 13 3.8
Malata et al.14 �70 39 60 95 44 8 36 3
Serletti et al.7 �65 100 28 97 — 54 28 3
Bonawitz et al.11 �60 47 66 94 62 — — 2.1
Shestak and Jones18 �50 94 60 99 45 26 28 5.4
Chick et al.12 �65 31 60 94 67 35 — 0
Furnas et al.20 �70 10 72 90 — 60 — 0
Howard et al. �70 197 23 97 38.6 15.7 27.9 9.1

F/U, follow-up; FF, free flap; —, not reported.
*One minor donor-site complication.
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focuses on patients who were significantly
older than the previously published report and
has a larger number of patients, thereby reduc-
ing the risk of a type II statistical error.

Also, from this institution, we reported a
series of 716 consecutive free flaps for onco-
logic reconstruction.22 The overall flap success
rate was 98 percent, the incidence of overall
complications was 34 percent, the incidence of
medical complications was 7 percent, and the
incidence of surgical complications was 27 per-
cent. However, the current study does not di-
rectly parallel the previous study, as the mean
patient age in the prior series was 49 years and
only 69 percent of the free flaps were to the
head and neck region.

The American Society of Anesthesiologists
classification system is a widely used evaluation
scale for preoperative risk. Although some
have found the system to be applied almost
uniformly by different groups of
anesthesiologists,29 others have found interob-
server variation in its application, noting that
the system is somewhat simplistic and limited.30

In this series, American Society of Anesthesiol-
ogists status was significantly associated with
perioperative mortality alone but had minimal
predictive value for overall, medical, or surgi-
cal complications. In this study population,
however, the American Society of Anesthesiol-
ogists score may not have fully reflected the
degree of underlying surgical risk because this
scale does not factor in the presence or ab-
sence of alcohol use and does not provide a
weighted scale of multiple comorbid factors.

The Charlson Comorbidity Index was de-
scribed in 1987 as a method of classifying co-
morbid conditions.21 In previous studies, ad-
vancing Charlson Index scores correlated with
increased risk of developing medical and sur-
gical complications, and diseases-free
survival.31,32 In this study, we have shown that
the original Charlson Index score is signifi-
cantly associated with medical complications
and perioperative mortality but not overall or
surgical complications. When alcohol use is
added to the Index (assigned one point, the
lowest possible weighting), the scale becomes
predictive of overall complications, medical
complications, and perioperative mortality, but
not surgical complications. Although the
Charlson score is somewhat cumbersome to
calculate, we feel that this scale, particularly if
alcohol use is factored in, is the most effective

means of stratifying the risk of postoperative
complications in elderly patients.

CONCLUSIONS

Microvascular free-tissue transfer can be per-
formed with a high degree of success in well-
selected, elderly patients; however, serious
medical complications remain problematic. In
this study, octogenarian patients had nearly
double the perioperative mortality and medi-
cal complication rate of septuagenarian pa-
tients, with no differences seen in surgical com-
plications. The Charlson Comorbidity Index
with or without alcohol use is useful in predict-
ing postoperative medical complications but
not surgical complications. The American So-
ciety of Anesthesiologists score has less predic-
tive value and, in this study, was only associated
with perioperative mortality. On univariate and
multivariate analysis, age, alcohol use, coro-
nary disease, and hypertension were signifi-
cantly associated with developing complica-
tions. The term elderly is an arbitrary
definition, requiring a greater focus on physi-
ologic age rather than chronologic age. Thor-
ough preoperative evaluation and optimization
is the key for successful outcomes in this chal-
lenging population.

Babak J. Mehrara, M.D.
Memorial Sloan-Kettering Cancer Center
1275 York Avenue, Room C-1189
New York, N.Y. 10021
mehrarab@mskcc.org
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