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Introduction
Head and neck cancer (HNC) is the sixth most common cancer in the world, with 
approximately 650,000 new cases and 350,000 cancer deaths each year.(Parkin, Bray, 
Ferlay, & Pisani, 2005) Surgery is one of the cornerstones in the treatment of HNC, 
irrespective of age.(Bernardi et al., 2005) Surgical ablation often results in complex defects 
that disturb aesthetic contours and impair oral, pharyngeal and laryngeal functions. 
Microvascular free tissue transfer revolutionized head and neck reconstruction, and 
is frequently used to try and achieve the most optimal functional and aesthetic result. 
Due to advances in surgical technique and instrumentation, microvascular surgery has 
reached a success rate of over 95% in large centers.(Chen et al., 2007; Gusenoff et al., 
2006; Novakovic, Patel, Goldstein, & Gullane, 2009; Wolff, Holzle, Wysluch, Mucke, & 
Kesting, 2008; Wong & Wei, 2010) Although the peak incidence of HNC is between the 
fifth and sixth decade, an estimated 25% of HNC is found in patients above 70 years.
(Ferrari et al., 2013; Muir, Fraumeni, & Doll, 1994; Syrigos et al., 2009) The suitability of 
elderly patients as candidates for major reconstructive surgery remains controversial, 
and there are limited data available on this topic. Some authors state that elderly patients 
should be treated similarly to the younger ones(Derks et al., 2004; Derks, De Leeuw, 
Winnubst, & Hordijk, 2004; Derks et al., 2005; Lalami et al., 2009; Sesterhenn et al., 
2005), though several studies have shown that elderly patients are less likely to receive 
standard treatment.(Bernardi et al., 2005; Derks et al., 2005; Hirano & Mori, 1998; Sarini 
et al., 2001) Curative treatment with radical surgery is often withheld based on age, 
while opting for more conservative therapy.(Boruk et al., 2005; Derks et al., 2005) Not 
only the incidence, but also the clinical consequences of post-operative complications 
are important factors to assess suitability of elderly patients for major surgery. The 
objective of this study is to retrospectively analyze treatment outcome after primary free 
flap reconstruction for head and neck cancer using the Clavien-Dindo classification, and 
compare elderly patients to younger counterparts.(Dindo et al., 2004)

Patients and methods
Patients
A retrospective review was conducted of all surgically treated patients diagnosed 
with HNC between January 1995 and January 2010 at the University Medical Center 
Groningen (UMCG), The Netherlands. This primary database was acquired from the 
Comprehensive Cancer Center of The Netherlands. All patients who underwent primary 
free flap reconstruction directly following or shortly after surgery for primary HNC were 
included in this study. Patients undergoing free flap reconstruction for treatment of a 
complication (e.g. wound break down) after primary surgery were not included.
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Clinical variables
Electronic and paper medical charts were used to obtain patient, tumor, and treatment 
information including age, sex, tumor site, stage, surgical treatment, and type of free 
flap reconstruction. The Adult Comorbidity Evaluation 27 (ACE-27) index was used 
to score comorbidity using four categories: no/mild/moderate/severe comorbidity.
(Piccirillo, Tierney et al., 2004) The Clavien Dindo classification was used to evaluate 
complications according to five different grades (contracted form).(Clavien et al., 2009; 
Dindo et al., 2004) We categorized complications as related to acceptor site, donor site, 
and medical complications. Complications related to tumor surgery were not analyzed. 
Post-operative complications that occurred during the first month or during hospital 
stays exceeding one month were scored. Analysis was also performed by comparing 
young (<70 years) and elderly (≥70 years) patients. 

Statistical analysis
Univariate statistical analysis using a chi square test was performed to assess differences 
between age groups and the effect of comorbidity on complications. For multivariate 
testing, a logistic regression analysis was conducted, and the dependent variable was 
divided into grades 0-II (no complications to minimal complications) and grade III-V 
(minimally requiring surgical, endoscopic or radiological intervention). Survival was 
analyzed using a multivariate Cox regression analysis. Disease specific survival was 
defined as the percentage of patients who survived HNC for a defined period of time, 
calculated from start of treatment until time of death. Patients who died from causes 
other than HNC were censored in the calculation. Overall survival was defined as the 
lifetime duration calculated from start of treatment for patients diagnosed with HNC who 
were still alive at time of data analysis. Overall survival rate is the percentage of HNC 
patients still alive for a certain period of time after start of treatment.

Results 
Demographics
Two hundred and two patients were included in this study. Demographic information is 
shown in Table 1. Most patients had a stage IV tumor (61%) originating from the oral 
cavity (67%). The most common type of reconstruction was a radial forearm flap, in 
56% of the patients. One hundred and sixty nine patients <70 years, and 33 patients 
≥70 years were included. There was no significant difference in baseline characteristics 
between young and elderly patients, including comorbidity. 
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Complications
There were 121 patients (60%) with a total of 139 complications (Table 2). There were 
63 minor complications and 76 major complications. The majority of complications were 
medical (40%), followed by recipient site (26%) and donor site (4%) complications. 
The majority of medical complications were minor (57%), mostly Clavien Dindo grade 
II. However, there were a relatively large number (27) of life-threatening or fatal 
complications (grade IV and V). Recipient site complications were mostly grade III (thus 
requiring re-intervention). Only one grade V complication was recorded in relation to 

Table  1. Patient characteristics.

All
N 202
Age (Years)
 <70 y
 ≥70 y

169 (84)
33 (16)

Sex n(%)
 Male
 Female

129 (64)
73 (36)

Stage n(%)
 Stage I
 Stage II
 Stage III
 Stage IV

7 (3)
30 (15)
37 (18)
124 (61)

Tumor site n(%)
 Lip
 Oral cavity
 Oropharynx
 Hypopharynx
 Larynx
 Nasal cavity and paranasal sinuses
 Major salivary glands
 Skin/bone/connective tissue

1 (1)
135 (67)
42 (21)
15 (7)
2 (1)
2 (1)
4 (2)
1 (1)

Surgical treatment n(%)
 Glossectomy
 Mandibulectomy
 Total laryngectomy
 Parotidectomy
 Maxillectomy
 Tumor resection
 Petrosectomy

21 (10)
136 (67)
15 (7)
2 (1)
4 (2)

23 (11)
1 (1)

Type of free flap  n(%)
 Anterolateral thigh flap
 Radial forearm flap
 Rectus abdominis flap
 Fibula flap
 Ulnar forearm flap
 Iliac crest flap
 Jejunum flap
 Gracilis flap

9 (4)
114 (56)

2 (1)
66 (33)
2 (1)
4 (2)
5 (2)
1 (1)

Pre-operative radiotherapy n(%)
 No
 Yes

192 (95)
10 (5)

Pre-operative comorbidity n(%)
 None
 Mild
 Moderate
 Severe

45 (22)
72 (36)
69 (34)
16 (8)
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the recipient site. Only eight donor site complications were registered (seven in young 
patients and one in an elderly patient). This number is too low to conduct further analysis.

One-hundred and sixteen complications developed in the young group and 23 in the 
elderly group, taking into account the difference in group sizes (n=169 vs. n=33). There 
were 27  grade IV or V grade (life-threatening /resulting in death) complications in 
the young group, while only one (3%) elderly patient had a grade IV (life-threatening) 
complication.  Young patients had significantly more medical complications compared 
to their elderly counterparts (p=0.024). 

In multivariate analysis of recipient complications (Table 3) only disease stage II had 
significantly less complications compared to stage IV (p=0.047). Other possible predicting 
factors such as age, length of surgery, comorbidity, and type of flap reconstruction 
did not significantly predict major complications. Major medical complications were 
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Figure 1a. Disease specific survival in young 
and elderly patients after free flap surgery for 
reconstruction after a surgical intervention for HNC

Figure 1b. Overall survival in young and elderly 
patients after free flap surgery for reconstruction after 
a surgical intervention for HNC

Table  2. Total number of complications (n=139) according to the Clavien Dindo classification, categorized 
by recipient site, donor site, and medical complications.

Recipient site n(%) Donor site n(%) Medical n(%)
Grade I 3 (2) 1 (1) 12 (9)
Grade II 10 (7) 4 (3) 33 (24)
Grade III 38 (27) 3 (2) 7 (5)
Grade IV 0 0 23 (17)
Grade V 1 (1) 0 4 (3)
Total 52 (37) 8 (6) 79 (57)

Overall survival time in months
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independently significantly predicted by comorbidity (ACE-27 grade 2 or higher), but not 
by other factors. As with recipient site complications, age, length of surgery, and type of 
flap did not significantly predict major complications. Furthermore, disease stage was 
not a significant predictor of medical complications.

Survival
In both disease specific survival and overall survival only stage IV tumors predicted a 
worse outcome, although there was only a significant difference with stage III (Table 4). 
All other factors- including age and comorbidity- did not have a significant impact on 
survival outcome. Figure 1a shows the disease specific survival in both age groups; the 
5-year disease specific survival is 66% in young patients, and 53% in elderly patients. 
Figure 1b shows the overall survival: no significant difference was seen between the 
age groups (p=0.770).

Discussion 
In this study, an analysis was done of possible predictors of complications and survival 
in HNC patients following free flap reconstruction after major surgery. In our study 
population, disease stage was the only significant independent predictor of recipient 
site complications, and comorbidity the significant predictor of medical complications. 
Furthermore, disease stage was the only significant predictor of survival. Other factors- 
including age- did not predict disease specific nor overall survival.

The overall complication rate in our study population was 60%.  A recent prospective 
study(McMahon et al., 2013) analyzed complications after major head and neck surgery 
with free flap repair and found a complication rate of 64%, with a major complication 
rate of 32%.  These results are very similar to ours. Perisanidis et al.(Perisanidis et al., 

Table 3. Multivariate logistic regression analysis of major complications associated with recipient site and 
medical complications

Recipient site complications Medical complications
Variable Odds ratio (95% 

confidence interval) P value Odds ratio (95% 
confidence interval)

P 
value

Age 
group Elderly 0.56 (0.25-2.14) 0.559 0.89 (0.29-2.79) 0.845

Stage

Stage I
Stage II
Stage III
Stage IV

1.23 (0.22-6.99)
0.12 (0.02-0.97)
0.49 (0.15-1.57)
1 (ref)

0.814
0.047
0.228

No cases
0.50 (0.13-2.00)
2.31 (0.84-6.35)
1 (ref)

0.329
0.105

ACE 27 ≥ grade 2 1.161 (0.76-1.77) 0.489 2.89 (1.71-4.84) 0.000
Length of 
surgery

≥ 738 minutes 
(median) 0.912 (0.41-2.04) 0.822 1.03 (0.44-2.43) 0.942

Type of 
flap

Radial forearm flap 
Fibula flap
Other free flap

1 (ref)
1.65 (0.72-3.80)
0.61 (0.13-2.98)

0.237
0.542

1 (ref)
1.25 (0.48-2.28)
1.44 (0.40-1.19)

0.646
0.650



Chapter  4.1

71

2012) retrospectively analyzed complications after head and neck reconstruction with 
a jejunal free flap, and found a complication rate of 85% and a major complication rate 
of 65%. This could be explained because the jejunal free flap is relatively unreliable 
type of flap. Overall however, there is considerable heterogeneity and inconsistency in 
literature, due to subjective interpretation and non-standard reporting of complications.
(Perisanidis et al., 2012) This makes comparison with other studies very difficult. In 
order to avoid this problem, recent studies recommend the Clavien Dindo classification 
for evaluation of postoperative complications after head and neck free flap surgery.
(Perisanidis et al., 2012) This is an objective, reliable, and reproducible classification 
system that ranks complications by severity based on the intervention used to treat the 
complications.(Clavien et al., 2009; Dindo et al., 2004)

Our data show that elderly patients who underwent free flap reconstruction did not 
have a significantly higher incidence or severity of complications than younger patients. 
These results are in concert with various previous studies that evaluated the outcome of 
major surgery in elderly patients.(Beausang et al., 2003; Ferrari et al., 2013; Milet et al., 
2010; Shaari & Urken, 1999; Vaz, Cote, Harris, & Seikaly, 2013; Zabrodsky et al., 2004) 
Patient selection should not occur based solely on chronological age, but requires risk 
assessment based on comorbidity as well.(Beausang et al., 2003; Boruk et al., 2005; 
Serletti, Higgins, Moran, & Orlando, 2000) Preexisting medical problems have been 
shown to have a strong correlation with poor post-operative outcome.(Beausang et al., 
2003; Boruk et al., 2005; Ozkan et al., 2005) In elderly patients specifically, determining 
the patient’s biological age is essential to assess whether a patient is fit enough for 
surgery. In addition to comorbidity, disability and especially frailty can be important 
factors that affect patients’ biological age.(Drubbel et al., 2013; Fried, Ferrucci, Darer, 
Williamson, & Anderson, 2004)

Table 4. Multivariate Cox regression of disease specific and overall survival of patients after free flap 
surgery

Disease specific survival Overall  survival
Variable Hazard  ratio (95% 

confidence interval) P value Hazard ratio (95% 
confidence interval) P value

Age group Elderly 0.93 (0.43-1.99) 0.848 0.95 (0.52-1.73) 0.865

Stage

Stage I
Stage II
Stage III
Stage IV

No cases
0.39 (0.15-1.01)
0.35 (0.15-0.86)
1 (ref)

0.053
0.022

0.36 (0.09-1.46)
0.62 (0.33-1.17)
0.53 (0.28-0.99)
1 (ref)

0.152
0.137
0.045

ACE 27 ≥ grade 2 0.84 (0.48-1.46) 0.526 1.11 (0.74-1.68) 0.621
Length of 
surgery

≥ 738 minutes 
(median) 0.97 (056-1.68) 0.924 1.232 (0.80-1.89) 0.339

Type of 
flap

Radial forearm flap 
Fibula flap
Other free flap

1 (ref)
0.82 (0.31-2.16)
0.91 (0.34-2.45)

0.690
0.858

1 (ref)
0.591 (0.31-1.13)
0.729 (0.37-1.43)

0.112
0.359
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In our study, disease stage was the only significant predictor of poorer disease specific 
and overall survival. Both age and comorbidity did not have a significant impact on 
survival outcome. These results differ from a previous study that found a significantly 
worse 5-year survival in oral cavity cancer patients ≥66 years, compared to younger 
age groups.(Funk et al., 2002) In their study, the five year survival per age group was as 
follows: 57.0% in ≤35 years, 52.9% in 36-65 years, and 49.1% in ≥66 years. However, 
our study indicates that elderly patients did not have a poorer disease specific or overall 
survival after free flap surgery. This difference in results could be explained by the fact 
that we only analyzed surgically treated patients. To our knowledge, we are the first to 
analyze survival after free flap reconstruction in elderly HNC patients.

The foremost limitation of this study is the selection bias, preventing generalization of 
the results. Elderly patients with head and neck malignancies generally have multiple 
and more severe comorbidity.(Peters, van der Laan et al., 2011; Piccirillo & Vlahiotis, 
2006) The general health of elderly patients in this study population was not significantly 
different from the younger patients. This indicates that relatively healthy elderly 
patients were included in this study. Previous studies have shown that this selection is 
necessary to maximize the outcome of major surgery and microvascular reconstruction.
(Borggreven et al., 2003; Borggreven et al., 2005; Sanabria et al., 2007; Sanabria et al., 
2008; Suh et al., 2004; Vandersteen et al., 2012) All patients at our hospital go through 
a rigorous diagnostic protocol (including assessment of the vascular state) to determine 
eligibility for free flap surgery, as well as extensive evaluation by clinicians. A study by 
Derks et al.(Derks et al., 2005) concluded that age still influenced treatment choice, even 
after correction for comorbidity. Treatment selection is therefore most likely based on 
patient preference, as well as clinicians’ possible prejudice of elderly patients’ tolerance.
(Derks et al., 2005; Sanabria et al., 2007) The aforementioned selection procedures are 
necessary, though selection based on personal opinions and assumptions cannot be 
ruled out. In order to avoid selection bias and to further investigate the relation between 
comorbidity and complication in elderly patients, a prospective study is needed. 

Stringent selection was performed, which is reflected by the high percentage of absent 
or mild preoperative comorbidity. Severe comorbidity was seen in 9% of young patients 
and 3% of elderly patients. It is remarkable that severe comorbidity was accepted 
more often in younger patients planned for free flap reconstruction. This may explain 
the surprising outcome that disease specific survival was not statistically significantly 
different. 
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Conclusions
If careful patient selection is done, free flap reconstruction can be performed safely in 
both young and elderly HNC patients. Patients’ biological age, and not the chronological 
age, should be individually determined to assess feasibility of major surgery. Optimal 
patient selection requires a thorough pre-operative assessment, including analysis of 
comorbidity in all patients. For a fair judgment of differences in the outcome of free flap
surgery in young and elderly HNC patients, a prospective study would be needed.




