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Quality of Life in Patients After Maxillectomy and  
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Purpose: The aim of this study was to assess quality of life (QoL) and obturator functioning 
in patients having undergone a maxillectomy as a tumor ablative resection and rehabilitation 
with a prosthetic obturator. Materials and Methods: The University of Washington Quality 
of Life scale version 4 (UW-QoLv4) and the Obturator Functioning Scale (OFS) were used to 
evaluate the self-reported QoL and obturator functioning. The effects of demographic and 
treatment variables on QoL were assessed using age, defect size, postoperative radiotherapy 
(RT), neck dissection, and dentition. Results: The study included 16 men and 13 women with 
a mean age of 48.8 years. Of the 29 patients, 16 had a Brown Class 2a or smaller defect and 
13 had a Brown Class 2b or larger defect. The mean OFS score (P = .004) and the physical 
(P = .001) and social-emotional function scores (P = .001) of the patients who received 
postoperative RT were significantly lower than those who did not receive postoperative RT. 
The subscales for swallowing (P = .008), saliva (P = .001), pain (P = .001), and shoulder 
function (P = .002) correlated strongly with postoperative RT on the UW-QoL. The subscales 
for pronunciation (P = .007) and saliva (P = .002) correlated significantly with RT on the OFS. 
The mean OFS scores were significantly lower for the patients with a Brown Class 2a or smaller 
defect than for Brown Class 2b or larger (P = .005). Conclusion: Postoperative RT was 
the strongest variable affecting QoL in patients with maxillectomy and prosthetic obturator 
reconstruction. The size of the defect slightly influenced the obturator function; however, it 
did not influence the overall QoL. Int J Prosthodont 2016;29:363–368. doi: 10.11607/ijp.4608

Oral cancer is a serious problem in many parts 
of the world and is the sixth most common 

malignancy in the world. The annual estimated 
incidence of oral cancers is around 275,000, with 
two-thirds of these cases occurring in developing 
countries.1 Surgery and chemoradiotherapy remain 

the principal strategies for radical treatment for 
oral cancer. However, radical resection results in 
severe functional impairment, including impaired 
mastication and deglutition, hypernasal speech, 
and nasal leakage, as well as psychologic problems 
associated with disfigurement and the loss of body 
parts. Survival is often related to clinical status, but 
with reduced quality of life (QoL).2

Maxilla and hard palate defects could be recon-
structed and rehabilitated by prostheses, nonvascu-
larized grafts, regional flaps, and free vascularized 
tissue transfer. For rehabilitation of the maxilla, which 
is anatomically complex, prostheses are frequently 
used3 to eliminate oronasal and oroantral communi-
cation and to restore normal speech and dentition.4–6 
Various prostheses have been used to improve the 
functioning and QoL of patients based on the loca-
tion and size of the defect, the health of the remaining 
teeth and bone, available soft tissue undercuts, and 
muscular control.7–9 Research evaluating the function 
and QoL of maxillectomy patients after rehabilitation 
with an obturator prosthesis rehabilitation in China is 
limited.10,11
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Materials and Methods

Patients

The sample in this retrospective study consisted of 
patients who underwent a maxillectomy for a tumor 
ablative resection between January 2002 and January 
2012. The patients received follow-up care from the 
dentistry unit of the Department of Head and Neck 
Cancer of Xi’an Jiaotong University Stomatology 
Hospital. The selection criteria used in searching the 
database were ‘obturator prosthesis’ or ‘maxilla defect.’ 
The medical records were reviewed for the following 
inclusion criteria: patients with a definitive obturator 
prosthesis (more than 1 year after surgery) located in 
the maxilla, and patients with an acquired maxillary 
defect of Brown Class 2 or smaller (not including the 
orbital floor or rim).12 Patients were excluded based 
on the following criteria: local recurrence, cognitive 
impairment, no prosthetic rehabilitation; or an inabil-
ity to attend additional visits. The patients were con-
tacted by phone or e-mail. The study was approved by 
the ethics board of the College of Medicine of Xi’an 
Jiaotong University, and informed consent was ob-
tained from the subjects.

Prosthesis and Procedure

Before the maxillectomy, an acrylic resin obturator 
stent was fabricated based on preoperative assess-
ments and dental casts. The prosthesis was inserted 
immediately after the radical resection and fixed into 
the oral cavity within 4 to 6 weeks following surgery 
to prevent shrinkage of the maxillectomy cavity. An 
interim obturator prosthesis was placed 2 to 3 months 
after surgery. After 1 year, the final obturator pros-
thesis (resilient silicone and hollow bulb acrylic resin) 
fabrication was applied. Some prostheses had addi-
tional retention with extracoronal attachment to the 
abutment teeth or magnetic retention. The patients in 
this series were treated by an experienced maxillo-
facial prosthodontist (C.C.), and the obturators were 
fabricated by an experienced dental technician. 

Adjuvant radiotherapy (RT) was instituted in cases 
in which bone invasion and multiple lymph node me-
tastases were found. The preoperative dentition con-
dition was considered good if five or fewer maxillary 
teeth were missing before surgery, and poor if six or 
more maxillary teeth were missing.13

Obturator Function Scale (OFS)

The Memorial Sloan Kettering Cancer Center Obturator 
Function Scale (OFS) was used to assess self-reported 
obturator functioning.14 The questionnaire has been 

validated and used by other investigators.13,15 The scale 
uses 15 questions to measure the obturator prosthesis 
functioning of the patient and patient satisfaction with 
the cosmetic effects. The present authors added ‘na-
sal fistula’ to the OFS questionnaire as a result of fre-
quent complaints by patients in their institution. Each 
item was rated on a 5-point scale. The outcomes of 
the OFS scores were analyzed by totaling the scores 
per question. The OFS was translated into Chinese for 
this study.

Quality of Life 

The patients completed QoL questionnaires using the 
University of Washington Quality of Life Questionnaire 
version 4 (UW-QoLv4),16 which has an internal con-
sistency score of 0.8517–19 and has been validated 
for patients with head and neck cancer. The authors 
downloaded the Chinese version of the UW-QoL and 
the scoring guidelines from the official website for this 
study (http://www.headandne ckcancer.co.uk/File.
ashx?id=5728). The questionnaire domains are pain, 
appearance, activity, recreation, swallowing, chew-
ing, speech, shoulder, taste, saliva, mood, and anxi-
ety. Another question requires patients to select up 
to three of these domains that have been the most 
important to them. In addition, the following global 
questions are included: one question regarding the 
patients’ feelings before and after having cancer; 
one question regarding the health-related QoL of the 
patients; and one regarding the overall QoL of pa-
tients. The 12 domains of the UW-QoL include two 
subscales: physical functioning and social-emotional 
functioning. The physical subscale score is the aver-
age of the following domain scores: chewing, swal-
lowing, speech, taste, saliva, and appearance. The 
social-emotional subscale score is the average of the 
following domain scores: anxiety, mood, pain, activity, 
recreation, and shoulder functioning. A numeric value 
from 0 to 100 is used for each response. A score of 0 
indicates maximum suffering or dissatisfaction, and a 
score of 100 indicates that the patient is asymptomatic 
or extremely satisfied in the respective domain.

Statistical Analysis

The data were gathered from the medical records and 
from patient responses to the questionnaires using 
Excel for Windows and IBM SPSS Statistics software. 
The effects of the demographic and treatment vari-
ables on the QoL were assessed using the age and 
sex of the patients, the mean time after surgery, the 
postoperative RT status, neck dissection, and denti-
tion. The total sample was divided into two groups. 
The patients in group 1 had a defect of Brown Class 
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2a (less than or equal to the midline 
of the hard palate) or smaller; group 2 
patients had a defect of Brown Class 
2b (bilateral alveolar maxilla and hard 
palate) or larger.12 The statistical 
analysis was performed with a non-
parametric Mann-Whitney test. The 
results were considered significant 
at P < .05. The statistical significance 
of correlation was performed using 
the likelihood ratio and Fisher exact 
test with SPSS 18.0. The results were 
considered significant at P < .01.

Results

Of the patients in the database, 45 met 
the inclusion criteria. Two patients 
had died; five had not undergone 
the intended obturator rehabilita-
tion; four could not be contacted; and 
five could not participate in the study 
because of transportation problems, 
advanced age, or poor physical con-
dition. The final study group con-
sisted of 16 men and 13 women with 
a mean age of 48.8 years. The mean 
time after undergoing a maxillectomy 
was 6.1 years. The baseline charac-
teristics of the patients are presented 
in Table 1. Of the 29 patients, 16 had a 
defect graded as Class 2a or smaller 
and 13 had a defect graded as Class 
2b or larger. Forty-one percent (12 of 
29) of the patients underwent post-
operative RT. Eighty-three percent 
(24 of 29) had good dentition before 
undergoing maxillectomy. More than 
half the patients (62%) experienced 
dry mouth after prosthetic rehabilita-
tion, 10 of whom were in the Class 2b 
group (Table 1).

Obturator Function Scale

The reliability of the OFS question-
naires was measured, and the result-
ing Cronbach alpha score was .888. 
As shown in Table 2, the score of the 
mean OFS was significantly lower for 
the patients with Brown Class 2a or 
less than for the patients with Brown 
Class 2b or more (24.0 versus 31.5; 
P = .005). The mean OFS scores were 
higher for the patients with RT than 

for the patients without RT postoperatively (31.1 versus 24.7; P = .004). 
There were no significant differences in dentition and neck dissection 
between the groups according to the mean OFS scores.

Table 1   Social and Medical Characteristics in Patients with 
Rehabilitation of Prostheses

Variable
Total  

(n = 29)
Brown Class  
≤ 2a (n = 16)

Brown Class  
≥ 2b (n = 13)

Mean age (range) (y) 48.9 (18–73) 42.8 (18–59) 56.4 (27–73)

Sex (n[%])

Men
Women

16 (44.8)
13 (55.2)

8 (50)
8 (50)

8 (61.5)
5 (38.5)

Radiotherapy (n[%])

No 
Yes

17 (58.6)
12 (41.4)

11 (68.7)
5 (31.3)

6 (46.2)
7 (53.8)

Dentition (n[%])

Good
Poor

24 (82.8)
5 (17.2)

15 (93.7)
1 (6.3)

9 (69.2)
4 (30.8)

Dry mouth (n[%])

No
Yes

11 (37.9)
19 (62.1)

8 (50)
8 (50)

3 (23.1)
10 (76.9)

Pathologic T classification (n[%])

T1–T2
T3–T4

15 (51.7)
14 (48.3)

11 (73.3)
5 (35.7)

4 (26.7)
9 (64.3)

Neck dissection (n[%])

No
Yes

13 (44.8)
16 (55.2)

7 (53.8)
9 (56.3)

6 (46.2)
7 (43.7)

Mean time after surgery (y) 6.07 6.25 5.84 

Table 2   Mean (SD) Scores for OFS and Physical and Social-Emotional 
Functions of UW-QoLv4

OFS Physical function
Social-emotional 

function

All (n = 29)

Brown Class ≤ 2a 
Brown Class ≥ 2b
P

24.0 (4.5)
31.5 (7.0)

.005*

79.2 (12.3)
73.5 (11.4)

.2

83.7 (10.7)
82.9 (7.8)

.8

Radiotherapy

No
Yes
P

24.7 (5.9)
31.1 (6.5)

.004*

82.9 (9.1)
67.8 (8.1)

.001*

87.9 (7.5)
76.9 (8.1)

.001*

Dentition

Good
Poor
P

27.3 (7.5)
27.4 (2.0)

.5

77.5 (12.1)
72.8 (7.1)

.4

83.9 (9.9)
80.5 (6.4)

.3

Neck dissection

No
Yes
P

25.9 (8.1)
28.6 (5.4)

.1

83.7 (9.7)
70.9 (9.5)

.001*

89.0 (7.1)
78.8 (8.6)

.001*

*Mann–Whitney U test, P < .05.  
OFS = Obturator Functioning Scale; UW-QoLv4 = University of Washington Quality of Life 
Questionnaire version 4.
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UWQoLv4 Questionnaires

The reliability was measured using Cronbach’s alpha, 
which yielded a score of 0.83. The patients with postop-
erative RT recorded lower mean scores than the patients 

without postoperative RT on the physical function 
(83.0 versus 67.8; P = .001) and social-emotional 
function subscale (87. 9 versus 76.8 P = .001) 
Additionally it was found that the patients who 
had undergone neck dissection recorded lower 
mean scores for physical (P = .001) and social-
emotional (P = .001) functioning than did the 
patients without neck dissection. There were no 
significant differences on the physical and social-
emotional function subscales between the groups 
in dentition and the Brown Class (Table 2).

Age and Sex

In this study, 83% of the patients were aged 
younger than 60 years, and they returned higher 
scores than the patients who were aged older 
than 60 years. However, no correlations were 
found between age and the domains of the 
UW-QoLv4. The 13 women in the study rated 
their appearance lower than did the men; how-
ever, a statistical correlation between sex and 
appearance was not found (Table 3). There was 
a significant relationship with patient age in the 
domain of swallowing with solids on the OFS 
(Table 4). 

Radiotherapy

The mean OFS score and the physical and so-
cial-emotional function scores of the patients 
who received RT were significantly lower than 
those who did not receive RT. The scores on the 
swallowing, saliva, pain, and shoulder function 
domains of the UW-QoL correlated strongly with 
postoperative RT. The pronunciation and saliva 
scores on the OFS correlated significantly with 
postoperative RT.

Neck Dissection

As Table 2 shows, the physical and social-emo-
tional functioning scores of the patients who un-
derwent neck dissection were significantly lower 
than those who did not undergo neck dissection. 
The correlation analysis showed that neck dis-
section was closely related to the subscales of 
shoulder and saliva domains (UW-QoLv4) and to 
pronunciation (OFS).

Dentition

The patients with good dentition (five or fewer 
missing teeth preoperatively) had higher physi-
cal and social-emotional functioning scores on 

Table 4   Impact of Treatment and Demographic Variables 
on Selected Individual Domains of OFS

Variable Domains
Patients 

(n)
Mean score 

(SD) P

Sex Nonea

Defect size Swallowing with solid
 Brown Class ≤ 2a
 Brown Class ≥ 2b

16
13

1.1 (0.3)
2.3 (0.5)

.001

Dentition None

Age Swallowing with solid
 < 60 y
 ≥ 60 y

24
5

1.5 (0.8)
2.0 (0.0)

.004

Radiotherapy Pronunciation
 No
 Yes

17 
12 

1.2 (0.5)
1.9 (0.8)

.007

Saliva
 No
 Yes

17 
12 

1.7 (0.9)
3.1 (0.9)

.002

OFS = Obturator Functioning Scale.
P < .01 was considered significant. 
aNo significant differences in the domains of the OFS. 

Table 3   Impact of Demographic and Treatment Variables 
on Selected Individual Domains of UW-QoLv4

Variable Domains Patients (n) Mean score (SD) P

Sex Appearance .06

Men
Women

16
13

90.6 (12.5)
80.8 (11.0)

Defect size Nonea

Dentition None

Age None

Radiotherapy Swallowing
 No
 Yes

17
12

84.1(15.4)
62.5 (21.4)

.008

Saliva
 No
 Yes

17 
12 

82.4 (15.2)
50.0 (20.9)

.001

Pain
 No
 Yes

17
12 

98.5 (6.1)
83.3 (12.3)

.001

Shoulder
 No
 Yes

17 
12 

91.2 (14.1)
72.5 (8.7)

.002

Neck 
dissection

Saliva
 No
 Yes

13 
16 

83.9 (15.6)
56.9 (22.7)

.002

Shoulder
 No
 Yes

13 
16 

95.4 (11.3)
73.8 (10.3)

.001

UW-QoLv4 = University of Washington Quality of Life Questionnaire version 4.  
P < .01 was considered significant.  
aNo significant differences in the domains of UW-QOL. 
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the UW-QoLv4 than those with poor dentition (six or 
more missing teeth). However, these groups yielded 
approximately equal mean OFS scores. No significant 
differences were found, and there were no correla-
tions between the premorbid dentition and of UW-
QoLv4 and OFS scores.

Discussion

In addition to traditional measurements of survival 
rates and mortality for head and neck cancer patients, 
health-related quality of life (HR-QoL) is a valuable 
subjective index based predominantly on function, 
esthetics, psychologic acceptance, and resocializa-
tion after a maxillectomy and rehabilitation.12 In this 
study, the evaluation of subjective symptoms showed 
no significant differences among the sizes of the max-
illary defects; however, the evaluation of subjective 
functions related to the obturator as measured with 
the OFS worsened as the size of the maxillary defect 
increased. 

Previous studies have shown that the size of the 
maxillectomy defect affected the obturator function 
and the QoL.15 Kornblith et al17 described better ob-
turator functioning in patients who had no more than 
one-third of the soft palate and one-fourth of the hard 
palate resected. Okay et al18 concluded that larger 
defects involving more than half the hard palate or 
including the premaxilla and both canine teeth were 
poor candidates for prosthetic reconstruction. Brown 
and Shaw14 stated that obturator reconstruction was 
the treatment of choice for maxillectomy patients with 
Brown Class 2c or smaller defects, whereas a com-
posite free flap option was preferred for patients with 
Brown Class 2d or larger defects. The majority of the 
patients in the present study (15 Class 2a, 11 Class 2b) 
with obturator prostheses had Class 2 defects. Brown 
Class 2d or larger defects were difficult to rehabilitate 
with only a prosthesis because of the bulky volume, 
poor retention, and consequent difficulty in wearing. 
These difficulties were further emphasized by the bet-
ter OFS scores reported by patients with Brown Class 
2a or smaller defects. In particular, the OFS domain 
swallowing with solids correlated strongly with the 
defect size. Additionally, some patients reported re-
gurgitation of fluids or solids while eating or drinking 
caused by a nasal fistula and that might be attributed 
to a deficiency of the obturator prosthesis in sealing 
and drainage. Rogers et al19 reported that patients 
with larger defects had lower scores for activity, rec-
reation, physical functioning, and QoL. However, the 
subjective QoL responses in this study showed no sig-
nificant differences between smaller and larger de-
fects. Chigurupati et al13 and Kreeft et al20 observed 
similar outcomes in their studies. This finding might 

be due to the small sample size and small range of 
defects in this case series. 

The UW-QoL scores were significantly lower in the 
postoperative RT patients. Trismus as well as dry-
ness and soreness of the oral mucosa were common 
complications of RT in the present samples. Similar 
findings were reported by Chigurupati et al,13 who 
concluded that postoperative RT was the strongest 
factor affecting QoL in patients following a maxillec-
tomy and prosthetic obturator reconstruction. In this 
study, the postoperative RT patients had lower mean 
UW-QoLv4 scores for physical functioning than for 
social-emotional functioning. The swallowing, taste, 
and saliva domains correlated strongly with postop-
erative RT. It is probable that scar contraction and 
damage to normal gustatory cells and salivary glands 
caused by RT significantly influenced QoL in patients. 
The present authors noted a significant correlation 
between RT and the pain and shoulder function do-
mains of the social-emotional functioning subscale of 
the UW-QoL; some patients felt stigmatized because 
of radiotherapy-related functional problems and con-
tinuous pain and reported restriction of their social 
activities. The mean OFS scores recorded by patients 
with postoperative RT were significantly higher than 
those without postoperative RT. There were signifi-
cant correlations with postoperative RT on the OFS 
pronunciation and saliva subscales. 

In this series, neck dissection affected QoL, and the 
shoulder function and saliva domains were related 
strongly to neck dissection. Stuiver et al21 reported 
that objective deterioration in shoulder functioning 
after a neck dissection was associated with perceived 
shoulder disability, which was related to physical 
functioning and pain. Lack of an objective refining in-
dex and the limitation of selected scales on shoulder 
function did not provide a good QoL measure. 

Although the scores for appearance were lower in 
women than in men, sex was not related to QoL in this 
study. Additionally, the authors evaluated the contri-
bution of the remaining dentition. Stability and reten-
tion of an obturator would theoretically be influenced 
by the remaining teeth and the periodontal health of 
the patient. The majority of patients in this series had 
good preoperative dentition; however, there were no 
significant differences in the obturator functioning 
and QoL between the patients with a good dentition 
and those with poor dentition. This might be because 
the younger patients (average age 48.8 years) and 
those with major Brown Classifications (2a and 2b) 
had good dentition in this study. 

The small sample size and retrospective design 
are the main limitations of this cross-sectional study 
lacking long-term follow-up and preoperative evalu-
ation of the QoL measures used. Patients with an 
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implant-retained prosthesis were not included. A lon-
gitudinal objective and subjective study with a large 
sample should be considered in the future.

Conclusions

Postoperative radiotherapy was the strongest variable 
affecting the QoL in patients having undergone maxil-
lectomy and prosthetic obturator reconstruction. The 
defect size slightly influenced obturator functioning; 
however, it did not influence the overall QoL.
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