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I. Introduction

According to the KOSIS (Korean Statistical Information 
Service)1, of all the causes of death, malignant neoplasm 
ranked first in all age groups in 2018. The death rate related 
to malignant neoplasms is higher in older individuals, espe-
cially among those aged >50 years. The incidence rate of oral 
cancer in those older than 70 years was 22.05/100,000, while 
that of oral cancer in all age groups was 7.2/100,000. Com-
pared with the data from 10 years previous, the incidence rate 
has increased, meaning that there is higher physician likeli-
hood of experiencing oral cancer in patients aged >70 years. 

Although there is an increase in number of elderly patients 
with oral cancer, appropriate management of elderly patients 
remains relatively controversial. Elderly patients commonly 

have several comorbidities, poor general condition, limited 
socioeconomic support, fear of various postoperative com-
plications, and perception of short for the rest of their life. 
These factors can interfere with the physician’s decision on 
surgery2,3. The ability to reconstruct with a free flap also can 
affect the decision for surgery4. In fact, in the clinical setting, 
these factors can degrade the pre-therapeutic evaluation and 
management of oral cancer in elderly patients.

We present the following review of the factors included in 
the decision for surgery in elderly patients with oral cancer.

II. Age and Performance Status

Oral cancer, especially oral squamous cell carcinoma 
(OSCC), is common in age groups in their 60s and 80s5. In 
Korea, the incidence rate of oral cancer (including lip, oral 
cavity, and pharynx) has increased considerably in those aged 
>50 years; further, the incidence rate in those aged >70 years 
is approximately 1.5 times higher than in those aged 50-60 
years6.(Fig. 1) 

At present, in Korea, having reached the age of 70 years, 
the expected further lifespan is 14.8 years for males and 18.3 
years for females. Thus, oral or head and neck cancer (HNC) 
clinicians can face ‘oldest old’ patients (aged >85 years) with 
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oral cancer7. In this situation, sometimes clinicians choose 
undergraded treatment rather than standard treatment for 
OSCC owing to patient age8,9.

Gambotti et al.10 reported that 59 of 125 OSCC patients 
aged >70 years in a retrospective study received standard 
treatment including surgical removal of the tumor and neck 
or associated post-operative irradiation if needed in patients 
in advanced stages or those with margin involvement. In this 
study, the independent factors for poor prognosis were age 
>80 years, ≥T1 stage, and substandard surgery. In other stud-
ies, the main reported poor prognosis factors were comorbidi-
ties and T stage11-13. The authors in the present study suggest 
that in this population that was treated curatively, there was 
no significant difference in the survival curves of patients 
who received standard treatment compared to those who un-
derwent substandard treatment. There was a significant dif-
ference when the data were adjusted for age and T stage.

On the other hand, Wu et al.14 reported a study on surgical 
treatment for HNC among those aged >65 years and showed 
that 637 patients received surgical treatment and presented 
no significant difference in postoperative complications, in-
cluding death, among the following age groups: 65-74 years, 
considered “young-old”; 75-85 years, considered “older-old”; 
and >85 years, considered “oldest-old”. Diabetes was associ-
ated with systemic complications, surgical complications, and 
wound healing problems. However, these associations were 
not significantly different between the age groups. Wu et al.14 
concluded that patient age might not be a risk factor in surgi-
cal treatment of HNC in elderly patients, and that age was 
not a risk factor for flap reconstruction. Treatment should be 

based on medical assessment and patient preferences rather 
than patient age14.

Many authors have suggested that medical conditions such 
as diabetes, cardiovascular disease, and pulmonary disease 
are risk factors for surgery in older patients rather than age it-
self14-16. The presence of comorbidities in elderly patients is a 
key indicator against surgery because comorbidities increase 
the risk of postoperative complications. Thus, it is crucial to 
evaluate accurately the preoperative status of elderly patients 
to prevent postoperative complications and poor outcomes. 
Some studies have reported that the presence of comorbidi-
ties in elderly patients with HNC is significantly related to 
postoperative complications13,17. 

Chen et al.18 reported that, although patient age can influ-
ence treatment decisions for oral cancer, age alone might not 
be the most important consideration; preoperative comorbid-
ity evaluation using Eastern Cooperative Oncology Group 
(ECOG) performance status and head and neck Charlson 
comorbidity index (HN-CCI) scores can be helpful in evalu-
ation of elderly patient candidacy for adjuvant therapy and in 
decisions regarding clinical trial design18.

For measuring comorbid disease status, Charlson comor-
bidity index (CCI) is used in patients with different types of 
cancer19-21. The CCI is the method of scoring for comorbid 
conditions that might alter the risk of mortality22. The index 
considers 19 comorbid conditions including cardiovascular 
disease, diabetes mellitus, liver disease, and pulmonary dis-
ease. The CCI scoring system comprises many evaluation 
factors; therefore, some studies have suggested the use of a 
modified or weighted CCI scoring system in treatment for 
various types of cancer23-25. HN-CCI, a simplified CCI, is 
composed of six identified conditions that contribute to over-
all survival and enables evaluation of preoperative perfor-
mance status to facilitate a decision regarding the treatment 
plan in elderly patients with oral cancer18,26.(Table 1)

In addition to CCI, various performance status systems ex-
ist: Adult Comorbidity Evaluation-27 (ACE-27), Karnofsky 
performance index, American Society of Anesthesiologists 
(ASA) classification of physical status, and ECOG perfor-
mance status13,17,27-29.(Table 2) Hazard ratio (HR) for overall 
survival will be 4.26 when ECOG score is higher than 218. 
Bøje et al.26 reported that HR was almost 2 at CCI ≥2.

It is clear that old age is not an independent determinant of 
eligibility for limited or extensive surgical treatment; care-
ful preoperative evaluation of comorbidities and appropriate 
perioperative management are necessary. 

Fig. 1. Cancer incidence rate by age group in Korea, 2016 (KOSIS 
[Korean Statistical Information Service]).
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III. TNM Stage

Chen et al.18 reported clinical outcomes of OSCC in elderly 
patients (aged >70 years), with prevalence as follows: stage 
I, 29%; stage II, 27%; stage III, 18%; and stage IV, 34%. 
T3/T4 or N2 stage have a higher HR than do lower stages. 
Gambotti et al.10 reported that the prevalence of stage I was 
16.8%, that of stage II was 15.2%, that of stage III was 12%, 
and that of stage IV was 56% in 125 OSCC patients aged 
>70 years. Twelve of 42 (29%) clinically staged N0 patients 
had positive neck node compared to percentages of 43% for 
T2 (6/14), 67% for T3 (2/3), and 20% for T4 (4/20). Stage 
T2/3/4 (HR=3.0) patients had significantly different survival 
prognosis than stage T1 patients. Substandard surgery affect-
ed survival prognosis (odds ratio [OR]=1.8, P=0.03). The OR 
of postoperative complications in stage T3/T4 was 4.3 times 
higher than in stage T1/T2 (P=0.02), and that of N-positive 
stage was 6.9 times higher than N0 stage (P=0.001)10.

Leu et al.30 compared the survival rates of elderly and 
younger patients by stage of OSCC. The overall and disease-
free survival rates showed a tendency to decrease with more 
advanced stages of OSCC. There were no statistically signifi-
cant differences between younger and older patients for any 
stage except IVA. The authors posited that this phenomenon 

resulted from suboptimal management based on multiple 
considerations regarding patient condition, performance sta-
tus, and choices of families and doctors.

It is well known that patients with advanced T stage or N-
positive stage of OSCC have a worse prognosis. However, in 
older patients, the main risk factor correlated to outcomes of 
treatment such as post-operative prognosis and overall sur-
vival rate was not patient age but status of cancer. Many au-
thors recommend that elderly patients receive standard thera-
peutic treatments according to stage of OSCC after proper 
evaluation and monitoring10,13,18,30.

IV. Reconstructive Surgery

Free flap reconstruction has become the preferred method 
for repair of large defects in oral cancer surgery. This recon-
struction method using microsurgery has several advantages 
including a two-person approach, best-adapted tissue selec-
tion for defective tissue, cosmetic and functional outcomes, 
and three-dimensional freedom for flap positioning. However, 
owing to decreased cardiac, respiratory, renal, and immuno-
logic function with age, surgical reconstruction can increase 
postoperative complications and mortality rates. Therefore, 
this kind of surgery has been challenging.

Ferrari et al.31 compared patients aged <75 years with 
those aged >75 years who underwent free flap reconstruction 
surgery for HNC. Following free flap reconstruction, they re-
ported a survival rate of 98.2% in the older group and found 
no significant difference between younger and older patients 
in terms of postoperative complications. However, the au-
thors preferred soft tissue free flap to bone tissue free flap be-
cause of the shorter operation times and the lower morbidity 

Table 1. Charlson comorbidity index (CCI) and head and neck 
CCI (HN-CCI) scores

CCI Score HN-CCI

Prior myocardial infarction 1
Congestive heart failure 1 Congestive heart failure
Peripheral vascular disease 1
Cerebrovascular disease 1 Cerebrovascular disease
Dementia 1
Chronic pulmonary disease 1 Chronic obstructive 

pulmonary disease
Rheumatologic disease 1
Peptic ulcer disease 1 Peptic ulcer disease
Mild liver disease 1 Liver disease
Diabetes 1 Diabetes
Cerebrovascular (hemiplegia) 

event
2

Moderate-to-severe renal 
disease

2

Diabetes with chronic 
complications

2

Cancer without metastasis 2
Leukemia 2
Lymphoma 2
Moderate or severe liver 

disease
3

Metastatic solid tumor 6
Acquired immune-deficiency 

syndrome (AIDS)
6
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Table 2. Eastern Cooperative Oncology Group (ECOG) perfor-
mance status29

Grade ECOG performance status

0 Fully active, able to carry on all pre-disease performance 
without restriction

1 Restricted in physically strenuous activity but ambulatory 
and able to carry out work of a light or sedentary nature, 
e.g., light house work, office work

2 Ambulatory and capable of all selfcare but unable to 
carry out any work activities; up and about more than 
50% of waking hours

3 Capable of only limited selfcare; confined to bed or chair 
more than 50% of waking hours

4 Completely disabled; cannot carry on any selfcare; totally 
confined to bed or chair

5 Dead
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in older patients31.
Free flap reconstruction after ablation surgery for HNC in 

the elderly puts a lot of pressure on surgeons because of the 
postoperative morbidities. Tsai et al.32 studied postoperative 
morbidity following microsurgical free flap reconstruction in 
elderly patients. They evaluated 167 patients aged >65 years 
divided into two groups of younger (aged 65-70 years) and 
older (aged >70 years). Infection at the recipient site occurred 
more frequently in the older group than in the younger group 
(40.4% vs 19.1%, P=0.003). There was no significant dif-
ference between the two groups in rate of flap loss. Surgical 
complication rates were higher in the older group (43.6 vs 
19.1%, P<0.001). The authors further showed that the older 
group had a significantly higher rate of unplanned postop-
erative reintubation than the younger group (P<0.001). The 
older group also had a higher rate of postoperative pulmonary 
complications (P<0.004). They recommended that prophylac-
tic tracheostomy be carefully assessed for patients aged ≥70 
years and wrote that intraoperative blood loss >220 mL is an 
important predictor of postoperative morbidity.

Regarding the method used for flap reconstruction, the use 
of pedicle or free flap is not related directly to the oncological 
outcome. Long operation time can influence the occurrence 
of postoperative complications33,34. Wu et al.14 stated that a 
pedicle flap is used more frequently in elderly patients be-
cause the reconstruction surgery requires a shorter operation 
time than free flap surgery. However, patient-related factors 
such as quality of life should be considered when reconstruc-
tion method is selected for patients aged >65 years. 

Thus, reconstruction surgery can be performed for elderly 
patients. However, surgeons must carefully choose the meth-
od of surgical reconstruction with consideration of patient age 
and medical status, operative time, and possible postoperative 
complications, including unexpected reintubation.

V. Patient Decision

Some elderly patients with oral cancer choose a substan-
dard or degraded management modality, especially with sur-
gical treatment8,10,35. The major reasons are the small number 
of remaining life years expected and fear of decreased quality 
of life as indicated by functional loss of speech and mastica-
tion after surgical treatment. Patients choose conservative or 
palliative management owing to reasons such as “How do I 
live with disabilities at this age?” and “I don’t want to have 
any surgery.”

During the decision-making process that involves patient 

and caregivers, the surgeons must provide detailed informa-
tion about the expected advantages and disadvantages of 
surgery, including ablation and reconstructive surgery. If an 
elderly patient has advanced stage OSCC, the surgeon must 
inform them of possible poor prognosis and shorter survival 
rate than a younger patient10,18,30,36. It is necessary to inform 
the patient that various comorbidities, alcohol consumption, 
and smoking habit are risk factors for postoperative compli-
cations2,10,18,37. Surgeons must remember that the decisions 
regarding management and treatment of cancer are a very im-
portant matter not only for the patient, but also for the care-
givers. Thus, it is important to respect their choice even when 
it entails substandard or degraded management. 

VI. Conclusion

In elderly patients with oral cavity or HNC, patient age 
does not appear to be an independent determining factor for 
choosing ablation or immediate reconstruction surgery when 
the patients’ medical status is acceptable. Oral and maxillo-
facial surgeons must carefully evaluate the patient’s medical 
condition in consultation with medical expects from other 
fields of medicine. Furthermore, surgeons must make a deci-
sion regarding treatment plan after sufficient discussion with 
patient and caregivers about patient status (age, cancer stage, 
medical condition, and patient wishes). Expected outcomes 
with or without surgery must be discussed. 
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