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A b s t r ac t
Aim: This study aimed at qualitatively assessing post-COVID-19 mucormycosis prosthetically rehabilitated patients using Liverpool Oral
Rehabilitation Questionnaire (LORQ) in Central India.
Materials and methods: Forty-eight subjects were included in the study who were prosthetically treated post-COVID-19 mucormycosis and
who were willing to participate in the study. The LORQ with certain modifications was given to the targeted population 1 week after the delivery
of the prosthesis. Wilcoxon paired test was used to analyze the results and p-value ≤0.05 will be considered to be significant.
Results: For all the individual questions, LORQ showed a significant decrease following the treatment (p < 0.05) except for Q3 (did you have
mouth dryness?) where there was no significant difference between pre and postscores.
Conclusion: On comparing the databases, it could be concluded that prosthetic rehabilitation of post-COVID-19 mucormycosis patients
significantly improved the quality of life (QOL).
Clinical significance: Since there is a lack of data regarding the impact of prosthodontic intervention on the life of people suffering from
post-COVID-19 mucormycosis, this study was planned out. The result of this article will help clinicians to plan out future treatment strategies
and modalities and have a better communication with the patient regarding the prosthetic outcome beforehand and endeavor the need of
the patient.
Keywords: Liverpool Oral Rehabilitation Questionnaire, Post-COVID-19 mucormycosis, Prosthetic rehabilitation, Quality of life.
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Introduction

1–6

The COVID-19 pandemic has imposed an immense physiological
and psychosocial burden on the patients affected by it. The
inordinate use of corticosteroids to suppress the cytokine storm has
paved way for opportunistic infections during the second wave of
pandemic, especially mucormycosis across India with around 50%
cases recorded in Central India itself, especially from the state of
Maharashtra.1 The rhino–orbital–cerebral variant was the most
commonly presented form of post-COVID-19 mucormycosis, that
warranted radical resective procedures to eliminate all infected
tissues in conjunction with antifungal therapy. This led to the
surge of a multitude of acquired maxillofacial defects among the
individuals afflicted with this maladie.2
Just like patients affected by oral cancer, post-COVID-19
mucormycosis has a major impact on the physical, psychological,
and social well-being of affected individuals. Diabetes mellitus
has been attributed as an independent risk factor for both severe
COVID-19 and mucormycosis.3–7
Based on anatomic localization, mucormycosis can be classified
as one of six forms: (1) Rhino–orbital–cerebral mucormycosis
(ROCM), (2) Pulmonary, (3) Cutaneous, (4) Gastrointestinal, (5)
Disseminated, and (6) Mucormycosis of uncommon sites. Among
diabetics, ROCM is the most common clinical presentation, whereas
lung involvement is uncommon. Mucormycosis can progress
rapidly, and delay in initiation of treatment by even a few days

markedly worsens outcomes and warrants a surgical intervention
as early as possible leading to creation of maxillofacial defects.8
Rehabilitation of such maxillofacial defects is a prosthodontic
challenge since many problems are encountered in subsequent
prosthetic rehabilitation such as lack of prosthetic retention due
to dislodging forces exerted by scarred postsurgical soft tissues,
lack of a bony base, lost structures of the posterior palatal seal
area, multiple defect sites, and compromised medical status due to
comorbidities that also affects healing rate of the defect.9
The importance of a functional rehabilitation of patients after
treatment for oral cancer is well-recognized, particularly for oral
rehabilitations that aim to restore oral function and orofacial form
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and hence, promote the patient’s well-being, for which LORQ has
been widely used. Liverpool Oral Rehabilitation Questionnaire
gives an assessment of change before and after oral rehabilitation.
The LORQ version 3 (LORQv3) demonstrated very satisfactory
psychometric properties of acceptability, reliability, and validity,
identifying differences between cancer and noncancer groups.4
The purpose of this study is to evaluate and qualitatively assess
the influence of prosthetic rehabilitation efforts on the QOL of
patients affected by post-COVID-19 mucormycosis in Central India
using the LORQ.

M at e r ia l s

and

Methods

This study was conducted in the Department of Prosthodontics,
Government Dental College and Hospital, Nagpur. An ethical
clearance was received from the institutional ethical board for this
study (Ref. no. IEC/05/01). A total of 48 patients were enrolled in this
study with prior informed consent, who had been referred to the
Department of Prosthodontics from various tertiary care centers
of Central India for prosthetic rehabilitation after surgical resective
procedure due to post-COVID-19 mucormycosis between June
2021 and September 2021. All patients were examined thoroughly
and were accordingly rehabilitated using a delayed surgical
obturator, an interim obturator, or a definitive obturator based on
the condition of the surgical site.
Quality of life was assessed before and after the prosthetic
rehabilitation irrespective of the type of prosthesis delivered
using LORQv3 with some modifications. Patients who could not
be rehabilitated due to reduced mouth opening and pain, those
who were uncooperative, and those who were deceased before
the fabrication of the prosthesis were excluded from the study.
Patients were instituted a questionnaire consisting of
18 questions based on their experience before the prosthetic
rehabilitation and were subsequently followed up after 1 month.
The results were recorded by a single observer. The questionnaire
consisted of 18 items that helped to assess the oral function,
orofacial appearance, and social interaction of the patient
before and after the prosthesis. The patients were asked to rate
their experiences over a Likert scale of 1–4 that best applied to
them according to their experienced symptoms and problems
with “1” representing “never”, “2” representing “sometimes”, “3”
representing “often”, and “4” representing “always”. The results of
the questionnaire instituted before and 1 month after the prosthetic
rehabilitation were assessed and compared. The Wilcoxon signed
rank test was used to compare the differences before and after
rehabilitation and the statistical significance was set at p < 0.05.

R e s u lts
A total of 48 participants were rehabilitated using delayed
surgical obturator, interim obturator, and definitive obturator. A
demographic descriptive analysis of all the participants enrolled
in the study was carried out. Participants included were from the
age range of 31–64 years (mean: 48 years of age) (Fig. 1). Out of
the six Aramany classes, class I was found to be the most common
extent of the defect site and none of the participants matched in
the category of class V defect (Fig. 2). Majority of the subjects were
male (n = 39; 81.25%) and had a previous medical history of type
2 diabetes (n = 35; 72.91%).
All the patients had undergone surgery for the removal of
the post-COVID-19 mucormycosis infection which led to the

Fig. 1: Age distribution among patients with post-COVID-19 mucormycosis

Fig. 2: Extent of defect (Aramany’s classification) among patients with
post-COVID-19 mucormycosis

debridement of the necrotic bone which mainly involved the
maxillary bone, the nasal bone and the maxillary sinus. Almost all
the patients had an oroantral communication which necessitated
the fabrication of the various obturator prosthesis. Some of
the defects were closed by a flap where there was no oroantral
communication. None of the patients had a prosthetic rehabilitation
prior to their inclusion in the study.
Table 1 gives a descriptive analysis of the problems faced by the
participants wherein the patients reported problems such as food
sticking to the palate, difficulty in swallowing solid food and liquids
which also affected their choice of food, difficulty in articulating
speech, deranged mastication, and poor overall appearance of their
faces which ultimately affected their social life as well before the
prosthetic rehabilitation.
Table 2 describes the scores that were again recorded after
1 month to assess the improvement if any, after prosthetic
rehabilitation. Table 3 portrays the comparison of mean scores of
pre- and postrehabilitation and there was significant improvement
in patients’ mastication, speech, swallowing, and facial appearance
following the prosthetic intervention (p < 0.05) except for Q3 (did
you have mouth dryness?) where there was no significant difference
between pre and postscores.
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Table 1: Distribution of Liverpool Oral Health Scale pretreatment scores, n (%)
Sl. no.

Question

1
2
3
4
5
6
7
8
9
10
11
12
13

Did food particles collect under your tongue?
Did food particles stick to your palate?
Did you have mouth dryness?
Did you experience difficulty with swallowing solids?
Did you experience difficulty with swallowing liquids?
Did you have problem with drooling?
Did you experience problems with speech?
Have you been upset by your facial appearance?
Did your chewing ability affect your social life?
Did your chewing ability influence your choice of food?
Did your oral prosthesis cause soreness or ulceration of the gums?
Did your extraoral prosthesis cause soreness or ulcers?
Did you find food particles collecting under your intraoral
prosthesis?
Were you worried that your intraoral prosthesis may fall out?
Were you worried that your extraoral prosthesis may fall out?
Were you embarrassed about conversing because of your intraoral
prosthesis?
Have you refused dinner/invitations because of embarrassment
about intraoral prosthesis?

14
15
16
17
18

Have you felt loss of self-confidence because of embarrassment
about your prosthesis?

Never
(1)

Sometimes
(2)

Often
(3)

Always
(4)

22 (45.8)
2 (4.2)
16 (33.3)
1 (2.1)
0 (0.0)
8 (16.7)
0 (0.0)
1 (2.1)
2 (4.2)
0 (0.0)
N/A
N/A
N/A

19 (39.6)
9 (18.8)
29 (60.4)
8 (16.7)
2 (5.4)
10 (20.8)
4 (8.3)
7 (14.6)
5 (10.4)
2 (4.2)
N/A
N/A
N/A

5 (10.4)
22 (45.8)
3 (6.3)
17 (35.4)
19 (39.6)
16 (33.3)
23 (47.9)
25 (52.1)
18 (37.5)
17 (35.4)
N/A
N/A
N/A

2 (4.2)
15 (31.3)
0 (0.0)
22 (45.8)
24 (50.0)
14 (29.2)
21 (43.8)
15 (31.3)
23 (47.9)
29 (60.4)
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Never
(1)

Sometimes
(2)

Often
(3)

Always
(4)

26 (54.2)
7 (14.6)
19 (39.6)
7 (14.6)
6 (12.5)
18 (37.5)
8 (16.7)
6 (12.5)
8 (16.7)
2 (4.2)
2 (4.2)
N/A
8 (16.7)

18 (37.5)
25 (52.1)
24 (50.0)
15 (31.3)
32 (66.7)
22 (45.8)
29 (60.4)
25 (52.1)
34 (70.8)
16 (33.3)
39 (81.3)
N/A
29 (60.4)

3 (6.3)
14 (29.2)
4 (8.3)
18 (37.5)
7 (14.6)
8 (16.7)
7 (14.6)
12 (25.0)
3 (6.3)
7 (14.6)
6 (12.5)
N/A
9 (18.8)

1 (2.1)
2 (4.2)
1 (2.1)
8 (16.7)
3 (6.3)
0 (0.0)
4 (8.3)
5 (10.4)
3 (6.3)
23 (47.9)
1 (2.1)
N/A
2 (4.2)

15 (31.3)
N/A
8 (16.7)

23 (47.9)
N/A
23 (47.9)

4 (8.3)
N/A
14 (29.2)

6 (12.5)
N/A
3 (6.3)

20 (41.7)

25 (52.1)

2 (4.2)

1 (2.1)

15 (31.3)

26 (54.2)

5 (10.4)

2 (4.2)

N/A, not applicable

Table 2: Distribution of Liverpool Oral Health Scale posttreatment scores, n (%)
Sl. no.

Question

1
2
3
4
5
6
7
8
9
10
11
12
13

Did food particles collect under your tongue?
Did food particles stick to your palate?
Did you have mouth dryness?
Did you experience difficulty with swallowing solids?
Did you experience difficulty with swallowing liquids?
Did you have problem with drooling?
Did you experience problems with speech?
Have you been upset by your facial appearance?
Did your chewing ability affect your social life?
Did your chewing ability influence your choice of food?
Did your oral prosthesis cause soreness or ulceration of the gums?
Did your extraoral prosthesis cause soreness or ulcers?
Did you find food particles collecting under your intraoral
prosthesis?
Were you worried that your intraoral prosthesis may fall out?
Were you worried that your extraoral prosthesis may fall out?
Were you embarrassed about conversing because of your intraoral
prosthesis?
Have you refused dinner/invitations because of embarrassment
about intraoral prosthesis?

14
15
16
17
18

Have you felt loss of self-confidence because of embarrassment
about your prosthesis?

N/A, not applicable
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Table 3: Comparison of pre- and postscores
Sl. no.

Question

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Did food particles collect under your tongue?
Did food particles stick to your palate?
Did you have mouth dryness?
Did you experience difficulty with swallowing solids?
Did you experience difficulty with swallowing liquids?
Did you have problem with drooling?
Did you experience problems with speech?
Have you been upset by your facial appearance?
Did your chewing ability affect your social life?
Did your chewing ability influence your choice of food?
Did your oral prosthesis cause soreness or ulceration of the gums?
Did your extraoral prosthesis cause soreness or ulcers?
Did you find food particles collecting under your intraoral prosthesis?
Were you worried that your intraoral prosthesis may fall out?
Were you worried that your extraoral prosthesis may fall out?
Were you embarrassed about conversing because of your intraoral prosthesis?
Have you refused dinner/invitations because of embarrassment about
intraoral prosthesis?

18

Have you felt loss of self-confidence because of embarrassment about your
prosthesis?

Premean (SD)

Postmean (SD)

p-value

1.73 (0.818)
3.04 (0.824)
1.73 (0.574)
3.25 (0.812)
3.40 (0.767)
2.75 (1.062)
3.35 (0.635)
3.13 (0.733)
3.29 (0.824)
3.56 (0.580)
N/A
N/A
N/A
N/A
N/A
N/A
N/A

1.56 (0.712)
2.23 (0.751)
1.73 (0.707)
2.56 (0.943)
2.15 (0.714)
1.79 (0.713)
2.15 (0.799)
2.33 (0.834)
2.02 (0.699)
3.06 (0.998)
N/A
N/A
N/A
N/A
N/A
N/A
N/A

0.023*
0.001*
1.000 (NS)
0.001*
0.001*
0.001*
0.001*
0.001*
0.001*
0.005*
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A

* indicates significant difference at p ≤ 0.05; N/A, not applicable; NS, non-significant difference

The responses of the first 10 questions only were compared
between the pre and postrehabilitation questionnaire since the last
eight questions were valid only after insertion of the prostheses.
The inference derived by assessing the responses of the participants
to the last eight questions postrehabilitation is that although the
prosthesis improved the mastication, speech, and food intake, the
patients were still “sometimes” apprehensive about the prosthesis
falling out which although improved but still affected their selfconfidence and social life.

Discussion
For the physical, social, and psychological well-being, an early
and appropriate prosthetic rehabilitative effort is essential
in patients who have undergone resective surgeries for
post-COVID-19 mucormycosis. There have been studies wherein the
LORQv3 has been used to assess the improvement in QOL in patients
who have undergone head and neck surgeries.10–12 Pace-Balzan
et al. has validated and developed the LORQ over the years
and has compared the results among cancer patients and also
between cancer and noncancer patients.5,6,10 Dholam et al. also
assessed the impact of oral rehabilitation on patients with head
and neck cancer by using LORQv3 and concluded that prosthetic
rehabilitation was seen to contribute to the betterment of patient
lifestyle.11,12 Buurman et al. included 19 edentulous maxillectomy
patients in the study and compared the masticatory performance
after the delivery of obturator prosthesis with or without implant
support and concluded that implants improve oral functioning,
chewing, and eating comfort.13 Patel et al. assessed the QOL using
LORQv3 for 25 patients rehabilitated after the surgical treatment
for head and neck cancer over a 12-year period and concluded
that meeting the patients’ expectations and addressing the
concerns of patients become a challenging task for a dentist and

the patient-reported outcomes measures should be included as a
protocol after prosthetic rehabilitation for such cases.14
This study is among the first few that exclusively includes
patients afflicted by and prosthetically rehabilitated due to
post-COVID-19 mucormycosis using the LORQv3 and the results
have proven to be significant. The results elucidate that there was
improvement in most functional arenas like mastication, speech,
choice of food, and social life. An exception to the above was
in relation to the complaints of mouth dryness that showed no
significant improvement after prosthetic intervention. Matsuyama
et al. in 2005 had conducted a study on assessing the swallowing
ability of maxillectomy patients when wearing obturator prosthesis
on 38 patients. They used “water-drinking test” where subjects
were instructed to drink 30 mL of water in one swallow and the
time required along with the cough reflex was recorded. They
concluded in the study that although there was negligible effect
on the hypersalivation after the obturator prosthesis insertion, it
had a significant impact on the swallowing ability both qualitatively
and quantitatively.15
The prescribed prosthetic rehabilitative options usually range
from heat-cure acrylic surgical obturators to implant-supported
definitive obturators. The treatment modalities applied in this
survey were delayed surgical obturators, interim obturators, and
definitive obturators fabricated with heat cure acrylic resin. Most
of the cases reported to the department were still in the healing
phase and hence a definitive obturator with an implant-supported
prosthesis was not opted as an option to rehabilitate.
Prosthetic rehabilitation led to an improvement in swallowing
function of the participants by an approximate 63%, in speech
articulation by 80%, and in general facial appearance by 67%.
The limitations of this study highlight the need for more studies
with increased sample size and over a more longitudinal temporal scale
to better evaluate the effects of oral rehabilitation in such patients.
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C o n c lu s i o n
Based on the responses of the participants enrolled in this
questionnaire study, the following conclusion could be derived that
taking into consideration the improved scores over the Likert scale,
prosthetic intervention in the form of obturators, can be attributed
to ameliorate the functionality and aesthetics of patients affected
by post-COVID-19 mucormycosis.
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