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Abstract

Background: The tongue has an indispensable role in communication, swallowing and breathing. Tongue cancer
treatment involves direct resection of the tumor and surrounding tissue, which can limit many essential functions
of the tongue. There are few patient-reported quality of life studies involving tongue cancer exclusively. There is
also a lack of data on the outcomes of quality of life regarding different reconstructive methods, adjuvant non-
surgical therapies and other predicting factors. Our objective is to assess the quality of life, functional status, and
predicting factors in patients with tongue cancer up to one year after surgical resection.

Material and Methods: Thirty-six patients with tongue cancer were prospectively identified between October of
2017 and January 2021. Patients were examined before and one, three, six and twelve months after surgical resec-
tion with the validated University of Washington Quality of Life questionnaire (UW-QOL). Data collection in-
cluded patient age, sex, TNM staging, size of resection, neck dissection, tracheostomy, reconstructive method and
adjuvant therapies. Outcome scores were compared using the Friedman test. Multiple linear regression analysis
was used to identify the predictors of quality of life and functional status.

Results: The use of UWQOL scores as dependent variables revealed the following predicting factors: age, tobacco
use, radiotherapy, chemotherapy, reconstruction method and neck dissection.

Conclusions: The most relevant findings in our study are that flap reconstruction becomes increasingly necessary
when a glossectomy resection is over 45 mm, in order to maintain tongue function. We established that the recon-
structive flap type does not influence quality of life in the long term. Also, we have found that cervical sentinel
node biopsy provides better quality of life over neck dissection in the first 3 months after surgery.

Key words: Quality of life, tongue cancer, microsurgical reconstruction, treatment outcome.
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Introduction

Tongue cancer is the most common type of tumor of
the oral cavity (1). The most frequent type is squamous
cell carcinoma (1,2). The prevalence of tongue cancer
varies from 3% to 90% depending on the country, with
a clear rise in incidence in the last few years (2). Toxic
habits such as smoking and alcohol consumption con-
tribute to the pathogenesis, as well as Human Papilloma
virus infection (HPV) (1). Tongue cancer is considered
the deadliest type of oral cancer, with a mortality rate of
over 40% within the first 5 years of diagnosis (2).

The top priority of surgeons is to save the patient’s life,
therefore radical ablations are required in order to com-
pletely remove the cancer with safe margins (3). This
results in significant deformities and morbidity (3). The
second priority of surgeons is to reconstruct the part of
the body that was resected, in our case the tongue. This
reconstructive phase also follows certain priorities: to
protect vital structures, to restore function and to pro-
vide an aesthetically pleasing result (3).

The tongue serves a host of functions that are vital to
our everyday activities such as eating, speaking and
breathing (2). Ablative resections create an impairment
to the functions of the tongue that we must strive to
counter with reconstructive surgery (4). The failure to
restore the function of the tongue can condemn a patient
to traqueal breathing, enteral feeding and incomprehen-
sible speech (4).

The reconstructive techniques used after glossectomy
depend on the size of the resection (2,4). The question
for many surgeons becomes whether to reconstruct the
tongue with direct closure for small resections or re-
constructive flaps in case of larger resections, but the
boundary to decide which is best is still to be deter-
mined, and it depends in part to the surgeon’s experi-
ence and reconstructive philosophy (4). The flaps used
for reconstruction of the tongue are classified into dif-
ferent types according to their site of harvesting. The
main two types that are used in our department are:
Pedicled flaps (Submentalis Flap, Supraclavicular flap,
and Pectoralis major flap) and free flaps (Anterolateral
thigh [ALT] flap, Profunda Artery femoris Perfora-
tor [PAP] flap, Superficial Circumflex Iliac Perforator
[SCIP] flap and the radial forearm flap) (5).

There is a lack of essential data of functional and quality
of life outcomes of tongue cancer patients who under-
went surgical resection and adjuvant therapy (6). The
purpose of our study is to provide objective, long-term,
patient-reported data on the function and quality of life
before and after treatment of tongue cancer patients.

Material and Methods

- Study design

This was a prospective, comparative and consecutive
cohort study.
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- Study setting

The present study was conducted at the Oral and Maxil-
lofacial department of the Reina Sofia University Hos-
pital in Cordoba, Spain. The study complied with the
declaration of Helsinki and was approved by the ethics
committee of the Andalusian Health Service (approval
number: 3736 - May 2018). All patients were informed
of the purpose of the study and signed an informed con-
sent form. Data was collected using the Spanish version
of the University of Washington Quality of Life (UW-
QOL) questionnaire, version 4 (7). This questionary is
used to evaluate the wellbeing and practical capabilities
of tongue cancer patients during their surgical treatment.
The initial assessments were conducted in the pre-surgi-
cal appointment with the lead surgeon. The follow-up as-
sessments were done at one, three, six and twelve months
after the surgery. Data was collected from October 2017
to February 2021, upon receipt of eligible candidates.
- Study participants

The inclusion criteria were are follows: 1. being newly
diagnosed as having primary tongue cancer, 2. seeking
to undergo surgical resection, 3. being above 18 years
old, 4. being diagnosed at the Reina Sofia University
Hospital, 5. histopathological diagnosis of squamous
cell carcinoma (SCC). The exclusion criteria were as
follows: 1. having a history of head and neck cancer, 2.
having undergone previous resections of the tongue or
oropharynx, 3. having a history of tongue dysfunction
before diagnosis of tongue cancer, 4. having a history
of dysphagia or dysphonia, 5. having undergone che-
motherapy or radiotherapy before current diagnosis,
6. having a recurrence or relapse of the cancer in the
one-year follow up period, 7. patient rescinding the in-
formed consent agreement, 8. being lost to follow-up
consultations. The eligible candidates were scheduled
for follow-up visits with their lead surgeons after one,
three, six and twelve months after surgery, respectively.
Every eligible participant served as their own matched
control before and after surgery.

- Reconstruction

Following a biopsy-proven cancer diagnosis, the stage
of the disease was determined using the American Joint
Committee on Cancer - TNM (AJCC-TNM) classifi-
cation (8), and presented to the head and neck cancer
multi-specialty committee of the Reina Sofia Univer-
sity Hospital to determine appropriate treatment. The
patient’s demographics, history of tobacco and alcohol
consumption, comorbidities, and adjuvant therapy were
recorded. All patients in our study had surgical resection
which involved various degrees of glossectomy. Recon-
struction of the tongue was done according to the crite-
ria of the lead surgeon, with small defects reconstructed
by direct closure and larger defects requiring pedicled
or free flaps to reconstruct. Management of neck lymph
nodes was done according to T-status (tumor size): cer-



Med Oral Patol Oral Cir Bucal. 2024 Mar 1;29 (2):¢232-40.

vical sentinel-node biopsy was done in T1 and T2 pa-
tients if there was no evidence of neck dissemination
found in the clinical and radiological analysis (NO) (2),
no selective unilateral dissection was performed. Neck
dissection was performed in all patients with T3 or T4
tumors or if there was evidence of neck dissemination
in the clinical or radiological examination.

- Variables and data collection

The study had one main outcome variable: the patients’
overall quality of life according to the UW-QOL score.
This score can be divided in two sub-categories: physi-
cal function which is based on the mean scores of chew-
ing, swallowing, speech, taste, saliva and appearance,
and its socio-emotional function which is based on anx-
iety, mood, pain, activity, recreation and shoulder func-
tion. In addition, the patient’s demographics, medical
history, and toxic habits were recorded. After obtaining
informed consent, every patient was given the question-
naires in the five occasions detailed previously.

- Statistical analyses

To compare the patients’ quality of life before and at
one, three, six and twelve months after surgical treat-
ment, centered on the average scores documented from
their UWQOL questionnaires, the Friedman test was
used if the scores showed non-normal distribution.
Wilcoxon signed-rank test was performed to detect
significance in differences between each pair in the
comparison groups. The overall recorded scores from
the UWQOL questionnaire were used as continuous
dependent variables against preset categorical indepen-
dent predictors (i.e., age, gender, drinking habit, smok-
ing habit, tumor site, tumor size, and reconstructive
technique). The stepwise regression method of multiple
linear regression analysis was used to identify the pre-
dictors of quality of life and functional status at five
different time points, namely before the surgery, one
month, three months, six months, and twelve months
after surgery from each of three questionnaires. The
Physical function sub-category scores were used to
identify the predictors of functional status. Moreover,
the socio-emotional sub-category scores were used as
dependent variables to identify the predictors of quality
of life. SPSS software was utilized to for statistics anal-
ysis (IBM Corp. Released 2012. IBM SPSS Statistics
for Windows, Version 25.0, Armonk, NY: IBM Corp.)
at a 95% significance level.

Results

In total, 44 tongue cancer patients were examined in
this study. Of these, 8 patients were excluded (6 due to
exitus within the first year of follow-up, 2 due to recur-
rence of tongue cancer). Eventually, 36 (81.0%) tongue
cancer patients fulfilled the eligibility criteria for the
present study. Table 1 summarizes the patient’s demo-
graphics, medical history, and lifestyle parameters. Of
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the 36 patients included in this study 16 (44.0%) were
male and 20 (55.6%) were female. The mean age of the
participants was 61.0 £+ 4.2 years, and the age range was
between 32 and 89 years. Regarding lifestyle param-
eters, 16 (44.2%) of the participants reported that they
smoked tobacco and 11 (31.1%) reported that they had
daily alcohol consumption.

Regarding medical history, 15 participants (41.6%) were
diagnosed with stage I tongue cancer, 8 (22.2%) were
diagnosed with stage II, 3 (8.3%) with stage III and 10
(27.7%) with stage IV. Postoperative radiotherapy was
required in 20 (55.6%) study participants, only patients
with stage I tongue cancer with free margins in the his-
tological examination of the surgical resection and no
evidence of cervical dissemination were excluded. How-
ever, only 3 (8.0%) patients required postoperative che-
motherapy, all of them with stage IV disease. None of the
patients required adjuvant radiotherapy or chemotherapy.
Tumor size ranged from 2 to 45 mm, with 18 (50.0%)
being less than 20 mm, 15 (41.7%) being between 20 and
40 mm, and 3 (8.3%) being more than 40 mm. The size
of surgical resection (maximum length of the sample)
ranged from 19 to 110 mm, with only 1 (2.1%) being
less than 20 mm, 22 (61.1%) being between 20 to 50 mm
and 13 (37.8%) being over 50 mm. The types of resec-
tions were partial anterior glossectomy in 20 patients
(55.6%), partial posterior glossectomy without tongue
tip resection in 5 patients (13.8%), hemiglossectomy in
5 patients (13.8%) and total glossectomy in 6 patients
(16.6%). Tracheostomy was required in 21 patients
(58.3%). Neck dissection was performed according to
TNM staging (8); with sentinel node biopsy performed
in 11 patients (30.6%), unilateral modified radical neck
dissection in 17 patients (47.2%), unilateral radical neck
dissection in 1 patient (2.8%), and bilateral neck dis-
section in 7 patients (19.4%). Postoperative infection of
the head and neck site occurred in 6 patients (16.7%).
Reintervention within the postoperative hospitalization
period was required in 8 patients (22.2%). The length
of hospital stay ranged between 2 to 43 days, with 13
patients (36.1%) staying less than 7 days, 17 patients
(47.2%) staying between 7 to 21 days, and 6 patients
(16.6%) staying over 21 days.

Concerning reconstructive techniques, 20 patients
(55.6%) were treated with direct closure after partial
glossectomy, mainly in patients with T1 and T2 tongue
cancer (<45 mm of resection). A free flap was needed for
reconstruction in 14 patients (39.0%), most of them with
large resections of the tongue (>45 mm). The most com-
mon type of free flap used was the PAP flap (5), used in
9 patients (25.0%), then the ALT flap used in 4 patients
(11.0%), then the SCIP flap used in 1 patient (3.0%). A ped-
icled flap was used for reconstruction in 2 patients (6.0%);
the Pectoralis major flap was used in 1 patient (3.0%) and
a Submentalis flap was also used in 1 patient (3.0%).
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Table 1: Patient demographics, medical history and lifestyle pa-

rameters.
Parameters Sub-categories Proportions (%)

30-49 years 4 (11.1 %)
Age 50-69 years 21 (58.0 %)
70-89 years 10 (27.2 %)

Gender Male 16 (44 %)
Female 20 (55.6 %)
Tobacco Yes 16 (44.1 %)
No 20 (55.6 %)

Yes 11 (31.0 %)
Alcohol No 25 (69.0 %)
I 18 (50 %)
Tumor stage 1 1233.3 %)
111 3 (8.3 %)

10 3 (8.3 %)

<2cm 18 (50 %)

Tumor size 2-4 cm 15 (41.7 %)
>4 cm 3 (8.3 %)

<2cm 1 (2.1 %)
Resection size 2-5cm 22 (61.1 %)
>5cm 13 (37.8 %)
sl | 20650

Type ‘?f Partial posterior 5(13.8 %)

resection glossectomy

Hemiglossectomy 5 (13.8 %)

Total glossectomy 6 (16.6 %)
) None 13 (36.1 %)
g}g::;;glcal Radiotherapy 20 (55.6 %)
Chemotherapy 3 (8.3 %)
Tracheostomy Performed 21 (58,3 %)
Not performed 15 (41.7 %)
(S);g;[,mel node bi- 11 (30.6 %)

Unilateral modified

Neck dissection | 4dial 17 (47.2 %)
Unilateral radical 1 (2.8 %)
Bilateral 7 (19.4 %)
Direct closure 20 (55.6 %)
Free flap 14 (38.8 %)
PAP 9 (25.0%)
Reconstruction ALT 4 (111 %)
method SCIP 1 (2.7 %)
Pedicled flap 2 (5.5 %)
Pectoralis major 1(2.7 %)
Submentalis 1(2.7 %)
Infection Yes 6 (16.7%)
No 30 (83.3 %)
Reintervention Yes 8 222 7%)
No 28 (77.8%)
' <7 days 13 (36.1 %)
Eg:}t)‘:fa‘“ﬁ;‘gt‘l’gn 721 days 17 (47.2 %)
> 21 days 6 (16.6 %)
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Table 2 summarizes the comparison of the patients’
quality of life and functional status before and one,
three, six and twelve months after surgical treatment.
There was a significant difference in the physical
subset scores before and one, three, six and twelve
months after surgery (F= 69.8, p<0.01). The mean
physical score at twelve months [77.8] was lower than
the score before surgery [91.8], but it was higher that
the scores at one [61.9], three [61.8] and six [68.6]
months.

There was a significant difference in the socio-emotion-
al subset scores before and one, three, six and twelve
months after surgery (F= 22.4, p = 0.00). The mean
physical score at twelve months [78.1] was slightly lower
than the score before surgery [80.3], but no significant
difference was found between these scores (W= 0.27, p
= 0.78). However, the scores at one [63.2], three [68.4]
and six [74.3] months were significantly lower than be-
fore surgery.

The overall UW-QOL score was analyzed by combin-
ing the physical (functional status) and socio-emotional
(quality of life) subcategories. There was a significant
difference in the total UW-QOL scores before and one,
three, six and twelve months after surgery (F= 47.5, p
= 0.00). The mean UW-QOL score at twelve months
[77.9] was lower than the score before surgery [86.1],
but it was higher that the scores at one [62.6], three
[65.1] and six [71.5] months.

Fig. 1 summarizes the mean UW-QOL scores divided
by tumor stage. Patients with stage I tongue cancer
had a mean score of 87.2 before surgery, 74.3 points
after one month, 75.6 after three months, 83.4 after
six months and 90.7 after twelve months. Patients
with stage II tongue cancer had a mean score of 93.2
before surgery, 59.4 points after one month, 63.1 af-
ter three months, 67.8 after six months and 77.5 after
twelve months. Patients with stage III tongue cancer
had a mean score of 78.2 before surgery, 37.3 points
after one month, 57.6 after three months, 69.4 after
six months and 71.7 after twelve months. Patients with
stage IV tongue cancer had a mean score of 81.2 be-
fore surgery, 55.3 points after one month, 53.6 after
three months, 56.4 after six months and 62.7 after
twelve months.

Comparing the mean scores before surgery and af-
ter twelve months, only stage I patients had a higher
score after twelve months. The percentage of variation
in UW-QOL scores one month after surgery was of
-15.0% in stage I, -36.0% in stage II, -53.0% in stage
III and -32.0 % in stage I'V. After twelve months, the
percentage of change was of +4.0% in stage I, -17.0% in
stage 11, -8.0% in stage 111 and -23.0% in stage I'V. Mean
scores after twelve months were significantly different
between stage I to stage [V patients, with better scores
in patients of earlier stages.
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Table 2: Comparison of UW-QOL scores before and after one, three, six and twelve months after surgical treatment.

QOL and functional outcomes in tongue cancer patients

Tool Subitems Before One Month | Three Month | Six Month | Twelve Month p-value
utilized surgery after surgery | after surgery | after surgery | after surgery | (Friedmann
(Mean = St. | (Mean+St. | (Mean=St. | (Mean =+ St. (Mean + St. Test)
Dev.) Dev.) Dev.) Dev.) Dev.)
UWQOL | Physical 91.8+12.5 61.9+209 61.8 +£21.2 68.6 +19.8 77.8+£19.2 0.00
Socio-emotional | 80.3 + 14.7 63.2+£22.0 68.4 +£20.7 74.3 £20.1 78.1+20.3 0.00
Total 86.1 +11.0 62.6 +£20.0 65.1 +19.4 71.5+19.0 779 +18.7 0.00

Fig. 2 summarizes the mean UW-QOL scores divided
by reconstructive techniques. Direct closure showed the
best results throughout all follow-ups, with an average
score of 89 at the 12-month follow-up. The rest of the re-
constructive methods had poorer scores, especially at the

Mean scores divided by tumor stage

Before surgery 1 month 3 months 6 months 12 months

—=@-=Stage| ==@==Stagell =@==Stagelll Stage IV

Fig. 1: Comparison of mean scores of UWQOL questionnaire stratified by tumor stage.

Mean scores divided by type of reconstruction
100
90
80
70
60
50
40
30
20

Area de trazado

10

Before surgery 1 Month 3 Months 6 Months 12 Months

«=@==Direct closure e=@==Submentalis «=®==Pectoralis Major ALT e=@==PAP «=@==SCIP

Fig. 2: Comparison of mean UW-QOL scores classified by reconstruction technique.
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1- and 3-month follow-up. However, all of them showed
a steady improvement at the 6- and 12-month follow-up,
with a score range of 62 to 73 at the 12-month follow-up.
There was no statistically significant difference between
reconstructive methods (other than direct closure).
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Table 3 summarizes the coefficients from the stepwise
regression model of multiple linear regression analysis.
These models predict the factors that influence qual-
ity of life and functional status at five different times
points: before the surgery, one month after, 3 months af-
ter, 6 months after and 12 months after the surgery. The
use of UWQOL scores as dependent variables revealed
the following predicting factors: age, tobacco use, ra-
diotherapy, chemotherapy, reconstruction method and
neck dissection.

Age was a predicting factor in the first month, 6 months
and 12 months after surgery, with patients over the age
of 69 years showing a significantly worse quality of life.
The consumption of tobacco was a predicting factor
for patients 1 months after surgery, however it was not
significant in the rest of follow-up consultations. Ra-
diotherapy was a negative predicting factor for patients
at the 3, 6 and 12 months follow up, with patients that
had undergone radiotherapy reporting lesser quality of
life parameters. Chemotherapy was a negative predict-
ing factor for patients before surgery and at the 6- and
12-month follow-up. The reconstructive method was
a predicting factor for patients at the 1- and 3-month
follow-up, however it was not significant for the next
follow-ups. Finally, neck dissection was a predicting
factor at the 1- and 3-month follow-up.

QOL and functional outcomes in tongue cancer patients

Discussion

The goal of our study was to determine the main factors
that influence quality of life in patients with tongue can-
cer that undergo surgical treatment. We found 6 factors
that significantly influence quality of life at some point
of the treatment; these were: age, tobacco consumption,
radiotherapy, chemotherapy, reconstructive method
and type of neck dissection. One of the most interest-
ing findings, from a surgical point of view, is that the
reconstructive method was a decisive factor in the first
3 months of the postoperative period, but was no longer
a significant factor after 6 months. According to our re-
search, this is the first study with a significant follow-up
period (12 months) that compares different reconstruc-
tive methods in tongue cancer patients. Similar studies
(6,9,10) determined that age, tobacco use, and adjuvant
therapies were significant factors, which we have also
found. However, our study suggests that different types
of reconstructive methods were not significant for long
term quality of life (11).

Our study population consisted of 36 eligible patients,
with a slightly greater ratio of women (55%) compared
to men. Our strict inclusion criteria were a limiting fac-
tor in being able to collect a larger study group. One
of the main factors of rejection was lack of 12-month
follow-up. Tobacco and alcohol consumption was pres-

Table 3: Coefficients from the stepwise regression method of multiple linear regression analysis models for factors predicting the quality of life

and functional status.

1 month after sur- 3 months after 6 months after 12 months after
Before Surgery
gery surgery surgery surgery
Unstandard- Unstandard- Unstandard- Unstandard- Unstandard-
Predicting | jzed Beta ized Beta ized Beta ized Beta ized Beta
factors | Coefficients | p- | Coefficients | p- Coefficients | p- | Coefficients | p- | Coefficients | p-
(95.0% value (95.0% value | (95.0% con- | value (95.0% value (95.0% value
confidence confidence fidence inter- confidence confidence
interval) interval) val) interval) interval)
-22.341 -12.791 -11.663
Age NS NS (-31.639, 10,000 NS NS (-19.500, |0.000| (-18.950, 0.003
-12.990) -6.082) -4.375)
-11.140
Tobacco NS NS (-21.274, 0.032 NS NS NS NS NS NS
-1.003)
Radio- -13.714 -15.958 -13.938
thera NS NS NS NS (-26.265, 0.033 | (-24.836, |0.001 (-23.581, 0.006
Py -1.163) -7.080) -4.296)
Chemo- -17.072 -20.457 -22.346
thera (-29.466, 0.008 NS NS NS NS (-33.435, 10.003| (-36.442, |0.003
Py -4.679) 7.480) -8.250)
Recon- -4.607 -3.465
struction NS NS (-6.454, 0.000 (-6.002, 0.009 NS NS NS NS
method -2.759) -0.928)
Neck -0.542 -0.534
dissection NS NS (-0.959, 0.012 (-0.986, 0.022 NS NS NS NS
-0.126) -0.082)
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ent in a significant portion of the study participants. Our
study population is similar to those in other comparable
studies in age, gender distribution and toxic habits (9-
12), however our population did not present any betel
nut consumption (which is attributable to cultural dif-
ferences) (6).

Unlike other reports (12-14), our study population in-
cluded tongue cancer patients of different tumor stages.
This permits us to compare quality of life between pa-
tients in different stages and relate the effect of differ-
ent surgical reconstruction methods. Our patient group
required radiotherapy postoperatively in 55.6% and
chemotherapy in 8% of patients, these figures are com-
parable to other similar studies (6,11,12).

Tumor size and size of resection were comparable to
other studies (10-15), although most authors don’t men-
tion these figures specifically. Half of our patients had
a small tongue tumor (T1, <20mm) which were treated
with partial glossectomy (63,2% with resections under
50 mm). We found that the size of the resection influ-
enced the surgeon’s decision to do a direct closure of
the defect or reconstruct with a free flap. An estimation
of the glossectomy size limit before the use free flaps
became necessary is 45 mm. In our study population
all patients that had a direct closure reconstruction had
resections under 45 mm. However, the size of the resec-
tion was not a determining factor of quality of life. It
is our belief that direct closure reconstruction offers a
better quality of life outcome over free flap reconstruc-
tion, as long as the size of the defect is under 45 mm.
Nonetheless, more research is necessary to confirm this
hypothesis.

Tongue reconstruction using free or pedicled flaps was
necessary in 45.4% of patients, all of which had resec-
tions over 45 mm. Free flaps were used as the primary
reconstructive method, with the PAP flap being the most
common (5). Pedicled flaps were used in case of failure
of the primary free flap, with the Pectoralis major flap
being the most common. The reconstructive method
influenced quality of life in the 1-month and 3-month
follow-up consultation, with direct closure patients
scoring higher than tongue reconstruction patients.
However, this factor was not significant in the 6-month
and 12-month follow-up. It must be taken into account
that direct closure patients presented smaller tongue de-
fects, so the direct closure and tongue reconstruction
sub-categories are not comparable. Therefore, we can
assess that the type of reconstructive method does not
influence quality of life in the long term. Also, the free
flap type (PAP, ALT, SCIP) did not present significantly
different scores throughout the follow-up period.

The UWQOL scores were divided into physical and
socio-emotional subsets (7). The physical subset dem-
onstrated a significant decrease of scores in the 1-month
and 3-month consultations. However, they increased
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in the 6-month follow-up and again in the 12-month
consultation. Comparing the score of the pre-surgical
consult and 12-month follow-up we find that the scores
are significantly different, so the quality of life was not
fully regained. The socio-emotional subset demonstrat-
ed a significant decrease of scores in the first 3 months
after surgery, with a steady improvement over the next
months. Comparing the score of the pre-surgical con-
sult and 12-month follow-up we find that the scores are
not significantly different, which suggests almost com-
plete recovery of socio-emotional factors. Taking into
account the overall UWQOL scores we find that there
is a worsening of the functional status during the first
three months, followed by a steady improvement after
twelve months after surgery. However, overall quality
of life was not regained after 12 months of surgery.
When we stratify our study population by tumor stage,
we find that the UWQOL scores and consistently lower
as the tumor stage increases. In the pre-surgical con-
sult, the scores ranged from 87.2 to 78.2 (mean score
86.1+ 11.0). The scores fell in the 1-month follow-up to a
range of 74.3 to 37.3 (mean score 62.6 + 20.0). From this
point forward, almost all scores improved in the next
months. The only exception was stage IV patients that
presented a worse score in the 3-month follow-up, prob-
ably due to adjuvant radiotherapy and chemotherapy.
At the 12-month follow-up all patient subsets showed
improved scores. Only patients with stage I tumors pre-
sented a better mean score at 12-month compared to
pre-surgical mean scores.

When we divide our study population by reconstructive
technique, we find that patients treated with direct clo-
sure of the resection showed consistently better scores
throughout all follow-up consultation. However, this
subset of patients had significantly smaller glossectomy
defects and are therefore not comparable to the rest of
the patient population. When evaluating the rest of pa-
tients, we see that the scores have a more homogeneous
evolution. The scores fell to their lowest levels at the
1-month a 3-month follow-up, with no significant differ-
ences between these two. However, the scores improve
gradually at the 6-month and 12-month consults. The
scores at 12-month showed no significant differences
between different reconstructive techniques. This sug-
gest that there is no difference between free and pedi-
cled flaps, as well as different types of free flaps. How-
ever, we cannot compare these scores with patients who
had not undergone reconstruction in advanced stages.
Multiple linear regression analysis determined six sig-
nificant predicting factors to UWQOL scores at some
point of the study. These were age, tobacco consump-
tion, radiotherapy, chemotherapy, reconstructive meth-
od and neck dissection. Age was a factor that showed
significant influence on UWQOL scores in the 1-, 6-
and 12-month follow-up, with scores worsening with
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increased age (patients over 69 years of age had signifi-
cantly lower scores that younger patients). Tobacco con-
sumption was a predicting factor in the 1-month follow-
up, perhaps due to conditions associated with smoking
(16,17) (emphysema, COPD, etc.) that worsened quality
of life when patients were hospitalized and/or required
tracheostomy.

Radiotherapy was a determining factor beginning at the
3-month follow-up and lasting for the rest of the study.
This could be because the radiotherapy protocol started
on average 6 weeks after surgery, and this decreased
quality of life due to the side effects associated with this
treatment (18). Chemotherapy was a determining factor
at the pre-surgical consultation and then again starting
at the 6-month follow-up onwards. This could be be-
cause patients that required this treatment presented ad-
vanced-staged disease before surgery (19). Afterwards,
the side effects associated with chemotherapy justify
the worsening scores after 6 months, in a similar way
to radiotherapy.

As previously discussed, reconstructive techniques
were a determining factor in the 1- and 3-month follow-
up but not in further follow-ups. This could be because
patients that require tongue reconstruction with free
or pedicled flaps showed significantly lower scores in
the first months compared to direct closure. This could
be due to the larger size of resection and consequent
worse function of the tongue (20,21). However, after 6
months patients that had undergone tongue reconstruc-
tion showed improved function and therefore the differ-
ences between direct closure and patients that required
reconstructive flaps were not meaningful.

The last predicting factor of UWQOL scores was neck
dissection. This was significant at the 1- and 3-month
follow-up but did not remain a substantial factor in fur-
ther consultations. Patients that had sentinel node biop-
sy had better outcomes due to the fact that the surgery
is far less invasive than standard neck dissection, with
most patients that underwent this surgery being able to
go home after only 2 days (78,0%). Cervical sentinel
node biopsy has been proven to be equally effective in
finding affected lymph nodes in oral cancer (22). How-
ever, our study is the first that describes improved qual-
ity of life in patients that underwent cervical sentinel
node biopsy compared to neck dissection.

There are several limiting factors in this study. The
number of study participants was limited due to the
strict inclusion and exclusion criteria and the fact that
our target population is limited to the provinces of
Cordoba and Jaen. A continuation of the study in a
multi-center format could increase the patient popula-
tion. Another limiting factor is that we are not able to
compare quality of life between patients that had large
glossectomy defects and tongue reconstructions versus
those who did not have reconstruction. However, this is
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a difficult comparison to make in our patient population
for ethical reasons. We propose further research topics
that derive from this study. The quality of life of tongue
cancer patients requires a focused approach on the sur-
geons’ part, not only in the operating theater but also in
the postoperative period since rehabilitation programs
(breathing, swallowing and speech) are a key part in re-
gaining as much function as possible.

Conclusions

Quality of life outcomes is a parameter that is becoming
more relevant in head and neck cancer. When it comes
to tongue cancer, new efforts are being done to recon-
struct the tongue whenever possible. We have found
that flap reconstruction becomes increasingly neces-
sary when a glossectomy resection is over 45 mm, in
order to maintain tongue function. We established that
the reconstructive flap type does not influence quality
of life in the long term. Also, we have found that cervi-
cal sentinel node biopsy provides better quality of life
over neck dissection in the first 3 months after surgery.
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