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Abstract. The purpose of this study was to identify the factors that impact the quality
of life (QOL) scores of patients undergoing mandibulectomy.
All patients with a diagnosis of an oral cavity neoplasm involving the mandible

who underwent a mandibulectomy between January 1, 2000 and December 31,
2015 and completed a University of Washington QOL questionnaire (UW-QOL)
were included in the study.
Fifty-eight patients fulfilled all inclusion criteria and completed the UW-QOL

questionnaire. Forty patients (69%) underwent a segmental mandibulectomy and 18
patients underwent a marginal mandibulectomy. Forty-eight patients (82.7%) had a
free flap reconstruction. There was no significant difference in the QOL scores
between patients who underwent a marginal or a segmental mandibulectomy. In
contrast, patients who underwent symphysial resection reported significantly worse
scores in various domains compared to patients with body or ramus segmental
mandibulectomy.
Patients who underwent a segmental mandibulectomy that included the

symphysis had worse outcomes in chewing, recreation, health-related and social
QOL domains compared to those whose mandibulectomy did not include the
symphysis.
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Quality of life (QOL) is a multi-dimensional
construct of an individual’s subjective as-
sessment of the impact of an illness or treat-
ment on physical, psychological, social, and
general well-being1. QOL evaluation has
been enriched by more precise and validated
measurement instruments consisting of self-
reported questionnaires designed to evaluate
the impactofapathologyandits treatmenton
the patient’s QOL2. The University of
WashingtonQOL(UW-QOL)questionnaire
is a well-established tool for assessing head
and neck (H&N) cancer patients’ QOL3.
Recent studies that used the UW-QOL have
demonstrated that QOL scores are influ-
enced by various factors, such as comorbid-
ities, tumor staging, treatment modalities,
and postoperative complications4. Some of
these factors were tested in a recent study of
H&N patients undergoing segmental man-
dibulectomy (SM) with osseous free flap
ons. Published by Elsevier Ltd. All rights reserved.
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reconstruction, and the patient’s QOL scores
were unexpectedly high after such a difficult
surgical procedure2.
Despite having similarly complex proce-

dures and postoperative courses, two dif-
ferent patients will often have quite
divergent QOL scores. In order to better
understand these discrepancies, we differ-
entiated between the types of mandibulec-
tomies that have a detrimental effect on
QOL and searched for other operative vari-
ables that affect the patient’s QOL. The
specific aim of this study was to identify
the factors that impact the QOL scores of
patients undergoing mandibulectomies
with different resection types, resection
locations, and reconstruction types.

Methodology

The protocol of this study was approved
by the Tel-Aviv Sourasky Medical Cen-
ter’s Committee on Human Research
(TLV- 0254-16). All of the patients gave
their consent to participate and were inter-
viewed by an intern in the H&N depart-
ment. The medical records of all
individuals who had undergone mandibu-
lar resection with or without reconstruc-
tion were reviewed. This study included
patients with a diagnosis of an oral cavity
neoplasm involving the mandible that re-
quired a mandibulectomy between Janu-
ary 1, 2000 and December 31, 2015.
Patients operated on for recurrent disease,
second primary disease, or for other rea-
sons (e.g., trauma cases), as well as those
whose medical records lacked relevant
data or who did not complete the ques-
tionnaire were excluded. The medical
charts were reviewed retrospectively for
patient demographics, clinical data, surgi-
cal interventions, operative time, length of
stay in the intensive care unit, and length
of hospitalization. Additionally, immedi-
ate complications (those occurring during
the hospital stay) and delayed complica-
tions were recorded.

The questionnaire

Each patient’s QOL was measured at least
1 year after surgery (range, 12–189 months,
median 83.5 months). QOL assessment was
performed using the UW-QOL version 4
questionnaire. The UW-QOL is a self-ad-
ministered scale that provides a broad mea-
sure of QOL for patients with H&N cancer
with good acceptability, practicality, valid-
ity, reliability and responsiveness5. This
questionnaire has a validated Hebrew ver-
sion6. It consists of 12 disease-specific
domains (pain, appearance, activity, recre-
ation, swallowing, chewing, speech, shoul-
der, taste, saliva, mood and anxiety), and
three global QOL questions. Each of the 12
questions has between three and five possi-
ble options that allow patients to describe
their functional state in the week prior to
exam administration. Scoring is scaled
from 0 (worst result) to 100 (best result).
Patients were also asked to choose up to
three of the 12 disease-specific domains that
were most important to them in the preced-
ing 7 days. Further analysis of the ques-
tionnaires allowed the identification of the
significance of a specific domain as deter-
mined by an algorithm that combined the
answers for the individual domains and the
three important domains7. Domains that
received low scores in the specific domain
section and were mentioned as an important
domain were categorized as ‘significant’
domains. We also calculated two subscale
scores: Physical–Functional, which is the
average of six domain scores (chewing,
swallowing, speech, taste, saliva and ap-
pearance) and Social–Emotional Function,
which is the average of the remaining six
domain scores (anxiety, mood, pain, activi-
ty, recreation and shoulder function).
The primary comparison was between

questionnaire responses of patients who
had undergone a marginal mandibulectomy
(MM) and those who underwent an SM. A
subgroup analysis was performed to com-
pare an SM of the symphysis to an SM that
did not involve any symphysial parts.

Statistical analysis

A multivariate analysis was performed to
determine the significant variables affect-
ing QOL.
Categorical variables were reported as

frequency and percentage. Continuous vari-
ables were evaluated for normal distribution
using a histogram and a Q–Q plot and
reported as either mean and standard devia-
tion (SD) or median and interquartile range.
Categorical variables were compared using
the Chi-squared or Fisher’s exact test, and
continuous variables were compared using
the independent samples t-test or Mann–
Whitney test. Linear regression was used
for multivariate analysis. All linear regres-
sions were repeated using bootstrapping of
1000 samples to validate the results. A two-
tailed value of p < 0.05 was considered
statistically significant. The analyses were
performed with IBM SPSS Statistics for
Windows, version 22.0 (IBM Corp.,
Armonk, NY, USA).

Results

One-hundred and eighty-two patients who
had undergone a mandibulectomy during
the study period were identified, of whom
103 patients were alive and eligible for
study entry. Fifty-eight patients agreed to
participate in the QOL assessment, and
they included 32 men (55.2%) and 26
women (44.8%) with a mean age � SD
of 56 � 16 years. Their clinical character-
istics are given in Table 1. Forty patients
(69%) underwent an SM and 18 patients
(31%) underwent an MM. Of the 40
patients that had undergone an SM, seven
patients (17.5%) had a resection that in-
cluded the symphysis of the mandible, and
the mean length of the osseous resection
was 5.66 � 2.06 cm. Forty-eight patients
(82.7%) had a free flap reconstruction and
33 of them (68.5%) had an osseous recon-
struction (32 fibula free flap and one scap-
ula free flap).
The scores for the 12 disease-specific

domains, the global domains, and the
important and significant domains are
listed in Table 2. Most of the patients
had high scores on 12 specific domains of
the UW-QOL questionnaires, indicating
low rates of dysfunction. In contrast, the
scores on the global assessment were
significantly lower. Comparison of the
assessments of the global and specific
QOL between the patients who under-
went an MM and those who underwent
an SM revealed no statistical difference
in their scores (Table 3).
The next step in our analysis was to

compare the QOL scores of patients who
underwent an SM with lateral segment
resection and those whose SM included
symphysial resection. The patients who
underwent symphysial resection
reported significantly worse scores in
the domains of recreation, chewing
and taste. They also reported lower
scores on global assessments of health-
related QOL as well as an overall more
negative change when comparing their
current QOL to the preoperative QOL.
This difference remained significant af-
ter excluding patients who had either
permanent tracheostomy or were using
a gastric tube for feeding, and further
revealed significant differences in the
activity, physical and social functioning
domains (Table 4).
The global and specific domains which

were found to be significantly lower
among patients with symphysial segment
resection were re-evaluated by means of
multivariate analysis. The second analysis
included location of resection, stage of
disease, age, sex, and adjuvant therapy.
All linear regressions were repeated using
bootstrapping of 1000 samples to validate
the results (Table 5). The difference in
chewing, recreation, health-related QOL,
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Table 1. Patient demographic and clinical data.

Age (mean) 56.24 (SD 16.02)

Gender Male 32 (55.2%)
Female 26 (44.8%)

Pathology Oral cavity SCC 41 (70.7%)
Sarcoma 2 (3.4%)
Ameloblastoma 10 (17.2%)
Other 5 (8.6%)

T T1 3 (5.2%)
T2 14 (24.1%)
T3 10 (17.2%)
T4 31 (50%)

N N0 45 (77.5%)
N1 4 (6.9%)
N2 8 (13.7%)
N3 1 (1.7%)

Stage Stage1 3 (5.2%)
Stage 2 10 (17.2%)
Stage 3 11 (19.0%)
Stage 4 34 (58.6%)

Resection type Marginal 18 (31.0%)
Segmental 40 (69.0%)

Resection segment length 5.66 cm (SD 2.08)

Resection location Lateral 50 (86.2%)
Symphisis 8 (13.8%)

Reconstruction type Soft tissue 25 (43.1%)
Osseous 33 (56.9%)

Adjuvant therapy Radiotherapy 26 (44.8%)
Chemotherapy 13 (22.4%)

Gastric tube 3 (5.1%)

Permanent tracheostomy 2 (3.4%)

SCC, squamous cell carcinoma; SD, standard deviation.
and social functioning remained signifi-
cant after the multivariate analysis.

Discussion

Quality of life is described as the ‘gap
between one’s actual functional level and
Table 2. University of Washington quality of li

Pain 

Appearance 

Activity 

Recreation 

Swallowing 

Chewing 

Speech 

Shoulder 

Taste 

Saliva 

Mood 

Anxiety 

Health-related QOL compared to month before 

Health-related QOL during the past 7 days 

Overall QOL during the past 7 days 

Physical average function 

Social average function 
one’s ideal standard’8 but it is important to
keep in mind that a patient’s assessment of
their QOL is dynamic and often changing
over time9. This subjective assessment is
highly influenced by bio-psychosocial fac-
tors and is, therefore, problematic to com-
pare between individuals. However, using
fe (QOL) scores of the entire cohort.

Mean (SD) Important 

77.59 (26.36) 19 

66.23(26.5) 17.2 

72.8 (30.1) 5.2 

75.86 (27.3) 5.2 

74.14(39.78) 5.2 

60.34 (37.18) 15.5 

80.17 (27.75) 1.7 

83.28 (29.4) 3.4 

66.49 (37.49) 25.9 

66.43 (38.83) 6.9 

73.27 (28.81) 6.9 

72.32 (34.06) 5.3 

cancer diagnosis 26.09 (26.09)
51.93 (29.48)
59.28 (26.14)
68.71 (24.28)
75.73 (22.00)
QOL scores for analysis may reveal impor-
tant data on variables that influence them,
such as the oncological staging, type of
surgery, postoperative complications, and
need for rehabilitation.

Terrell et al.10 studied factors affecting
the H&N cancer patient’s QOL and found
as many as 13 factors with significant decre-
ments in QOL domains. In descending or-
der of severity, the presence of a feeding
tube, comorbid medical conditions, perma-
nent tracheotomy, chemotherapy and neck
dissection were found to correlate with
significantly lower reported measures of
QOL. We therefore excluded patients with
permanent tracheotomies and gastrostomy
tubes from our current analysis in order to
overcome the inherent biases introduced by
those factors. We also excluded all patients
who were operated on less than 1 year
before questionnaire completion. We did
not exclude patients with benign patholo-
giesor thosenotundergoing neckdissection
since our analysis was focused on the type
and partof themandible resected rather than
the extent of surgery.

Rogers et al.11 reported worse scores in
the SM group compared to the MM group
in the domains of appearance, swallow-
ing, recreation, and chewing. However,
the difference between rim and segment
was only seen in smaller resections with-
out adjuvant radiotherapy11. Similarly,
our results showed no significant differ-
ence in QOL between patients who un-
derwent MM and those who underwent
SM. However, a subgroup analysis pro-
duced significantly lower scores in the
symphysial resection group compared
to the non-symphysis resection group in
the domains of recreation, chewing and
taste, social functioning, and health. This
key difference may explain the major
(%) Significant (%) Best score 100 (%)

17.2 44.8
22.4 24.6
13.8 44.8
10.3 43.1
20.7 62.1
19 39.7
12.1 55.2
1.7 74.1
20.7 47.4
15.5 50
15.5 39.7
29.3 53.6
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Table 3. University of Washington quality of life (QOL) scores by resection type of mandible.

Marginal Segmental
p

Mean SD Mean SD

Pain 75 24.25 78.75 27.47 0.377
Appearance 66.67 24.25 66.03 27.8 0.823
Activity 72.22 28.3 73.13 31.21 0.789
Recreation 70.83 32.37 78.13 24.8 0.532
Swallowing 68.89 44.97 76.5 37.59 0.726
Chewing 58.33 35.36 61.25 38.38 0.724
Speech 80.56 28.17 80 27.92 0.947
Shoulder 76.67 33.96 86.25 27.05 0.321
Taste 53.33 37.42 72.56 36.4 0.056
Saliva 52.35 41.61 72.56 36.4 0.084
Mood 75 25.72 72.5 30.38 0.922
Anxiety 68.24 35.4 74.1 33.77 0.531
Health-related QOL compared to month before cancer diagnosis 25 27.12 27.03 25.94 0.698
Health-related QOL during the past 7 days 50 30.87 52.82 29.2 0.635
Overall QOL during the past 7 days 60 26.57 58.95 26.28 >0.999
Physical average function 63.41 25.1 71.11 23.84 0.256
Social average function 72.78 21.57 77.07 22.34 0.464

SD, standard deviation.

Table 4. University of Washington quality of life (QOL) scores after segmental mandibulectomy by resection location.

Lateral segment (n =
33)

Symphysial segment
(n = 7)

p
Mean SD Mean SD

Pain 81.06 25.79 67.86 34.5 0.363
Appearance 66.41 25.09 64.29 40.46 0.849
Activity 77.27 29.56 53.57 33.63 0.057
Recreation 82.58 23.79 57.14 18.9 0.004
Swallowing 79.39 35.96 62.86 44.99 0.239
Chewing 68.18 37.12 28.57 26.73 0.011
Speech 81.82 27.32 71.43 31.32 0.36
Shoulder 89.7 23.65 70 37.42 0.123
Taste 79.38 31.82 41.43 42.2 0.028
Saliva 73.64 35.78 66.67 42.74 0.681
Mood 75.76 27.59 57.14 40.09 0.253
Anxiety 78.13 30.84 55.71 42.76 0.192
Health-related QOL compared to month before cancer diagnosis 30.47 25.98 5 11.18 0.031
Health-related QOL during the past 7 days 59.38 26.14 22.86 24.3 0.004
Overall QOL during the past 7 days 61.88 25.07 43.33 29.44 0.166
Physical average function 74.29 22.28 56.1 27.01 0.117
Social average function 80.64 19.19 60.24 29.65 0.054

SD, standard deviation.
discrepancies encountered in the long-
term follow-up of patients undergoing
resection and reconstruction of the man-
dible. It is apparently not the fact that the
patient had undergone a mandibulect-
omy, but rather which segment was
resected. Notably, Rogers et al. did hy-
pothesize that resections involving the
symphysis will have greater impact on
QOL compared to other segments of the
mandible, but no supportive evidence was
provided11.
In general, any mandibular reconstruc-

tion will have a complex impact on the
forces acting on the neo-mandible during
chewing12. There are a number of theo-
ries that may explain the deleterious ef-
fect on QOL when resecting and
reconstructing the symphysis as opposed
to the body and ramus of the mandible.
The closure alignment is rarely perfect in
symphysial reconstruction and that will
often affect the relationship between the
upper and lower bites even with the use of
the most modern three-dimensional tech-
nologies for preoperative planning. It has
been shown that the tooth-to-tooth occlu-
sion (stops) has a linear effect on the
ability to chew and to triturate or grind
a bolus of food. Tooth-to-tooth occlusion
has also been strongly correlated with
masticatory performance13. Moreover,
adhesions of the anterior tongue and floor
of mouth could account for greater diffi-
culty in chewing by impairing tongue
movement and bolus formation and also
affect the ability to clean the teeth. Adhe-
sions of the tongue and the floor of mouth
are often encountered since symphysial
resection often entails resection of the
anterior floor of mouth and some form
of glossectomy14.
Previous publications have demonstrat-

ed that oral function, as measured by
masticatory performance and bite force,
is negatively affected after resection of the
floor of mouth and tongue15. Surgical
alterations often result in uncoordinated
mandibular movements due to loss of
mandibular continuity, loss of masticatory
muscles, and changes in tongue status16,17.
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This is true for any kind of mandibulect-
omy, but it may prove worse in cases of
symphysial resection. Furthermore, lower
QOL scores in the chewing domain could
be due to the increased complexity of
reconstruction during a symphysial resec-
tion that will usually require the use of at
least two to three segments. Studies on the
patterns of stress and deformation at the
mandibular symphysis have shown that
jaw deformation during mastication
occurs in three separate axes (medial con-
vergence, corporal rotation, and dorsoven-
tral shear)18. Multiple segments are prone
to torque deformities and may provide
lower chewing force and, therefore, ex-
plain the worse QOL results in the sym-
physial resection group.
Notably, the recreation domain received

significantly lower scores in the SM group
and thus deserves specific attention. Be-
cause this domain focuses mainly on
‘going out’ and ‘enjoying life’ (see UW-
QOL v4 questionnaire), it may be subjec-
tively impacted by the patient’s ability to
chew in an acceptable manner in public.
Specifically, patients may be apprehensive
of chewing in public due to drooling, bite
issues, and lack of oral control. As a result,
they may tend to withdraw from social
situations that include dining.
Health-related QOL was also signifi-

cantly impacted in this study after multi-
variate analysis. A review of the literature
did not yield any results to corroborate that
finding, although a recent study found that
male patients undergoing resections in-
volving the parasymphysis and symphysis
had lower health-related QOL scores on
multivariate analysis19.
The limitations of this study include

relatively small study groups, our inability
to account for all the variables in the
multivariate analysis, not performing re-
peated questionnaires, and the retrospec-
tive nature of this study.
In conclusion, comparison of UW-QOL

questionnaire scores of patients who un-
derwent MMs and various types of SMs
revealed that patients who had undergone
an SM that included the symphysis have
worse outcomes in the domains of chew-
ing, recreation, health-related issues and
social functioning.

Funding

No funding.

Competing interests

No competing interests.
Ethical approval

Ethical approval was provided by the Tel-
Aviv Sourasky Medical Center’s Commit-
tee on Human Research (TLV-0254-16).

Patient consent

Patient consent was obtained from all
participants.

References

1. Ojo B, Genden EM, Teng MS, Milbury K,

Misiukiewicz KJ, Badr H. A systematic re-

view of head and neck cancer quality of life

assessment instruments. Oral Oncol 2012;48

(10):923–37.

2. Bozec A, Poissonnet G, Chamorey E, Casa-

nova C, Vallicioni J, Demard F, Mahdyoun P,

Peyrade F, Follana P, Bensadoun R-J, Ben-

ezery K, Thariat J, Marcy P-Y, Sudaka A,

Dassonville O. Free-flap head and neck re-

construction and quality of life: a 2-year

prospective study. Laryngoscope 2008;118

(5):874–80.

3. Zhu J, Xiao Y, Liu F, Wang J, Yang W, Xie

W. Measures of health-related quality of life

and socio-cultural aspects in young patients

who after mandible primary reconstruction

with free fibula flap. World J Surg Oncol

2013;11(1):250.

4. El-Deiry MW, Futran ND, McDowell JA,

Weymuller Jr EA, Yueh B. Influences and

predictors of long-term quality of life in head

and neck cancer survivors. Arch Otolaryngol

Head Neck Surg 2009;135(4):380–4.

5. Rogers SN, Gwanne S, Lowe D, Humphris

G, Yueh B, Weymuller Jr EA. The addition

of mood and anxiety domains to the Univer-

sity of Washington quality of life scale. Head

Neck 2002;24(6):521–9.

6. Talmi YP, Horowitz Z, Bedrin L, Wolf M,

Chaushu G, Kronenberg J, Pfeffer MR.

Quality of life of nasopharyngeal carcinoma

patients. Cancer 2002;94(4):1012–7.

7. Rogers SN, Lowe D. Screening for dysfunc-

tion to promote multidisciplinary interven-

tion by using the University of Washington

Quality of Life questionnaire. Arch Otolar-

yngol Head Neck Surg 2009;135:369–75.

8. Vu DD, Schmidt BL. Quality of life evalua-

tion for patients receiving vascularized

versus nonvascularized bone graft recon-

struction of segmental mandibular defects.

J Oral Maxillofac Surg 2008;66(9):1856–63.

9. Cella DF. Quality of life: concepts and defi-

nition. J Pain Symptom Manage 1994;9

(3):186–92.

10. Terrell JE, Ronis DL, Fowler KE, Bradford

CR, Chepeha DB, Prince ME, Teknos TN,

Wolf GT, Duffy SA. Clinical predictors of

quality of life in patients with head and neck

cancer. Arch Otolaryngol Head Neck Surg

2004;130(4):401–8.

11. Rogers SN, Devine J, Lowe D, Shokar P,

Brown JS, Vaugman ED. Longitudinal

http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0005
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0005
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0005
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0005
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0005
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0010
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0015
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0015
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0015
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0015
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0015
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0015
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0020
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0020
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0020
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0020
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0020
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0025
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0025
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0025
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0025
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0025
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0030
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0030
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0030
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0030
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0035
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0035
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0035
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0035
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0035
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0040
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0040
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0040
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0040
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0040
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0045
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0045
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0045
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0050
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0050
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0050
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0050
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0050
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0050
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0055
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0055


1278 Warshavsky et al.
health-related quality of life after mandibu-

lar resection for oral cancer: a comparison

between rim and segment. Head Neck

2004;26(1):54–62.

12. Wong R, Tideman H, Merkx MA, Jansen J,

Goh SM, Liao K. Review of biomechanical

models used in studying the biomechanics of

reconstructed mandibles. Int J Oral Maxil-

lofac Surg 2011;40(4):393–400.

13. Curtis DA, Plesh O, Miller AJ, Curtis TA,

Sharma A, Schweitzer R, Hilsinger RL,

Schour L, Singer M. A comparison of mas-

ticatory function in patients with or without

reconstruction of the mandible. Head Neck

1997;19(4):287–96.

14. Urken ML, Buchbinder D, Costantino PD,

Sinha U, Okay D, Lawson W, Biller HF.

Oromandibular reconstruction using micro-

vascular composite flaps: report of 210
cases. Arch Otolaryngol Head Neck Surg

1998;124(1):46–55.

15. Speksnijder CM, van der Bilt A, Abbink JH,

Merkx MAW, Koole R. Mastication in

patients treated for malignancies in tongue

and/or floor of mouth: A 1-year prospective

study. Head Neck 2011;33(7):1013–20.

16. Haraguchi M, Mukohyama H, Reisberg DJ,

Taniguchi H. Electromyographic activity of

masticatory muscles and mandibular move-

ment during function in marginal mandibu-

lectomy patients. J Med Dent Sci 2003;50

(4):257–64.

17. Marunick M, Mathes BE, Klein BB, Seyed-

sadr M. Occlusal force after partial mandib-

ular resection. J Prosthet Dent 1992;67

(6):835–8.

18. Wong R, Tideman H, Kin L, Merkx MA.

Biomechanics of mandibular reconstruction:
a review. Int J Oral Maxillofac Surg 2010;39

(4):313–9.

19. Young CW, Pogrel MA, Schmidt BL. Quali-

ty of life in patients undergoing segmental

mandibular resection and staged reconstruc-

tion with nonvascularized bone grafts. J Oral

Maxillofac Surg 2007;65(4):706–12.

Address:
Anton Warshavsky
Department of Otolaryngology Head and
Neck Surgery
Tel-Aviv Sourasky Medical Center
6 Weizmann Street
Tel-Aviv
6423906 Israel
Tel.: +972 3 6973544
Fax: +972 3 6973543
E-mail: anton.warshavsky@gmail.com

http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0055
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0055
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0055
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0055
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0060
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0060
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0060
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0060
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0060
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0065
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0065
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0065
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0065
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0065
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0065
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0070
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0070
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0070
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0070
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0070
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0070
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0075
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0075
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0075
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0075
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0075
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0080
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0080
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0080
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0080
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0080
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0080
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0085
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0085
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0085
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0085
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0090
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0090
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0090
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0090
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0095
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0095
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0095
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0095
http://refhub.elsevier.com/S0901-5027(19)30095-5/sbref0095
mailto:anton.warshavsky@gmail.com

	Quality of life after mandibulectomy: the impact of the resected subsite
	Methodology
	The questionnaire
	Statistical analysis

	Results
	Discussion
	Funding
	Competing interests
	Ethical approval
	Patient consent
	References


