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Conclusion: An evidence-based approach and triage of
patients is necessary to address the needs of patients
suffering from deformities of the jaw. Proper guidance,
awareness, and prudence need to be exercised when
managing such patients during COVID-19 pandemic. A
protocol was formulated and the existing rehabilitation
practices were adapted around it.

ABSTRACT
Introduction: A retrospective study was conducted to
evaluate the various oral care and prosthetic rehabilitation
procedures done in patients with defects in the head and
neck region during coronavirus disease 2019 (COVID-19).
Methodology: Clinical, surgical defect related data and
COVID-19 status were obtained from the chart of the
patients for the duration of June 2020 to April 2021.
Records of type of prosthesis and dental interventions done
were acquired. A separate protocol to function under
prevailing COVID-19 was developed.

Keywords: COVID-19, Jaw deformities, Maxillofacial
prosthetics, Oral cancer, Osteoradionecrosis.

INTRODUCTION
The incidence of cancer is on the rise. Globocan puts the
number of new cases in the year 2020 at 1,324,413 in India.
Among these new cases, lip and oral cavity constitutes
1
10.3% of all cases, second only to carcinoma breast
(Figure 1).

Results: Oro-dental evaluation was done for 612 head and
neck cancer patients. Guide bite prosthesis (GBP) was
delivered to 51, occlusal guard (OG) was provided to 41
patients. Surgical obturator was given to 6, intermediate
obturator to 10 patients, intermediate obturator with GBP
was given to 2 patients, and soft palate prosthesis to 2
patients. Management of 10 patients of osteoradionecrosis
(ORN) and one patient of medication related osteonecrosis
of the jaw (MRONJ) was done.

According to a report by the National Cancer Registry,
majority of the cancers were diagnosed at locally advanced
stage, with 66.6% of cases in the head and neck region.2
With such an increase in the afflicted population, there is a
Breast
178 361(13.5%)

Lip, oral cavity
135 929 (10.3%)
Other cancers
624 946 (47.2%)
Cervix uteri
123 907 (9.4%)

Lung
72 510 (5.5%)
Colorectum
65 358 (4.9%)
Oesophagus
Stomach
60 222 (4.5%) 63 180 (4.8%)
Total : 1 324 413

Figure 1: Estimated incidence of new cancer cases in India (2020)1.
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rise in the burden of the disease on the society. There is also
certain amount of morbidity associated with the treatment
of cancer involving the head and neck, particularly oral
cavity. Basic functions like swallowing and eating are
impaired. Possible esthetic changes also occur. These
together have a negative impact on the quality of life of the
3,4
patient and their relatives as well.

patients has been kept strictly confidential.
Oral and prosthetic rehabilitation of these patients was
undertaken at SMS Medical College and Hospital and State
Cancer Institute, Jaipur from May 2020. Clinical, surgical
defect related data and COVID-19 status were obtained
from the chart of the patients for the duration of June 2020
to April 2021 after due permission from the department of
Surgical Oncology. Records of type of prosthesis and
dental intervention done were acquired.

Unfortunately, COVID-19 struck and an international
public health emergency ensued. This slowed down the
process of rehabilitation of patients with jaw and oral
deformities sequelae to head and neck cancer (HNC),
osteoradionecroris (ORN) or medication related
osteonecronris of the jaw (MRONJ).

A stringent protocol was put in place to screen these
patients for COVID-19 (Figure 2) and a number of patients
were treated and rehabilitated. Thermal screening was
done for all patients and accompanying persons who
reported to the dental services. One attendant per patient
was allowed in the outpatient area with no belongings. It
was ensured that the patients and attendant were wearing a
mask that adequately covered the mouth and nose. The
patient was asked a simple questionnaire to further screen
them. All dental health care personnel (DHCP) were issued
standard personnel protective equipment (PPE). In
addition, they need to wear N-95 masks, visor, gloves and
head cap before examination of the patient (Figure 3).

The aim of this study was to find out the various oral and
prosthetic rehabilitation procedures done for patients with
various defects of the jaw and to describe experience of
rehabilitation of this cohort of patients during the pandemic
at a tertiary care center.

METHODS
This retrospective study was conducted in the clinic of
Dental and Prosthetic services, in the Department of
Surgical Oncology of a government medical college
Jaipur, Rajasthan. All the patients who had undergone
resection involving the maxilla, mandible, buccal mucosa,
floor of the mouth, and adjacent structures were included.
Data of patients presenting with lesions pertaining to ORN
and MRONJ were also documented. The identity of the

Before oral examination, a mouth rinse with 15 ml of 1 %
hydrogen peroxide or 0.2 % povidone iodine was done for
30 seconds by the patient.5 Extraoral radiographs were
recommended instead of intraoral radiographs to minimize
aerosols, gag reflex, and salivation. A reverse transcriptase
polymerase chain reaction (RtPCR) report was pre-

COVID-19
Screening

COVID-19
Screening

Maxillofacial
and Dental care

>Pre Radiotherapy
Checkup.
>PreChemotherapy
Checkup.
>Hospitalisation.
>Admission.
>Preparation for
surgery.

>Impression for
prosthesis.
>Extractions.

>Surgery.
>Recovery.
>Prosthesis
placement.

Figure 2: Flowchart of structured COVID-19 protocols.
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Figure 3: Procedures by dental health care personnel wearing PPE.

requisite for all intraoral procedure on the patients at least
48 hours prior to procedure. Before the procedure the
patient needs to wear a surgical gown.

before insertion into the patient's mouth. Operating area
was disinfected with 1% sodium hypochlorite and cleaned
with sterilized cotton running it from inside to outwards
and left to dry. The floor was mopped with 1% sodium
hypochlorite solution through separate mops for clinical
area following unidirectional mopping technique from
inner to outer area. Fumigation was done on daily basis in
clinical or high contact areas.

Only emergency treatments and impressions generating
least amount of aerosol were done. Dental extractions of
infected and symptomatic teeth, pre-radiation and
chemotherapy were recommended. All impressions were
cleaned off under running tap water of saliva, blood or
debris and disinfected with 0.5% sodium hypochlorite. It
was submerged in the solution for 10 minutes before
washing in running water and delivered to the laboratory
6
for pouring and preparation of model (Figure4).

RESULTS
Oro-dental evaluation was done for 612 head and neck
cancer patients. The descriptive and demographic data is
presented in table 1 and figure 5.

The prosthesis was likewise disinfected in a similar manner
215

RUHS Journal of Health Sciences, Volume 6 Number 4, October–December 2021
Table 1: Monthly distribution of cases and procedures done
Month

Total OPD

June 2020 –
April 2021

Procedures
GPP*- 53
Occlusal Guard - 41
Flap debulking - 1
Surgical obturator - 6
Intermediate obturator - 12
Obturator for Velopharyngeal defects - 2
Extractions - 20

612

*GPP – Guidance palatal prosthesis

Figure 4: Impression immersed in 0.5% sodium hypochlorite solution for disinfection.

Table 2: Demographic details of patients receiving prosthesis
S No.

Demographics

1.
2.

Age
Sex

3.

Nature of disease

4.

Histopathology

5.

Surgical intervention

24 - 77 (mean 47.2 years)
Males: 83
Females: 24
Malignant: 105
Benign: 1
Infective: 1
Squamous cell carcinoma: 105
Calcifying epithelial odontogenic tumor: 1
Mucormycosis: 1
Marginal mandibulectomy: 1
Hemimandibulectomy: 51
Mandibulectomy with reconstruction with Fibula Free Flap: 41
Maxillectomy: 14
216
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Total Outdoor
- 612

Rehabilitation
Procedures
- 133

Prosthesis
- 112

Extractions
- 20

Oral
Prophylaxis
- 479

Flap
debulking
-1

> Prophylaxis
> Prosthesis adjustments
> Sharp teeth grinding
> Follow-up

Figure 5 : Flowchart for all patient distribution and procedures.

(a)

(b)

Figure 6:(a) Hemimandibulectomy with deviation of residual mandible. (b) Correction of mandibular deviation with GBP.

COVID-19 negative as per RtPCR reports done prior to the
procedure. Majority of the patients (51) received GBP
(Figure 6) and OG was provided to 41 patients (Figure 7).

Intermediate obturator with GBP was given to 2 patients
and soft palate prosthesis to 2 patients (Table 3).
Flap debulking prior to placement of removable prosthesis
was done in one patient and a removable prosthesis was
inserted in the same patient. Clinical evaluation of speech
and swallow was done for one patient of total
laryngectomy in a concerted effort with a speech
pathologist. He was able to develop esophageal speech
satisfactorily.

Surgical obturator was given to 6 (Figure 8a, 8b) and intermediate obturator to 10 patients (Figure 8c) respectively.
Details of prosthesis and procedures done are presented in
table 3. It is worthy to note that there was a spike in the
number of patients which coincided with the decreased
number of COVID-19 cases in general population.
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Histopathology of most of the patients was found to be
squamous cell carcinoma, one patient had calcifying
epithelial tumor of right maxilla and one had undergone
maxillectomy due to infective etiology (Table 2).

anesthesia due to caries and poor periodontal prognosis.
The extractions were carried out under antibiotic
prophylaxis. The structured protocol was followed before
the elective extraction procedure was done (Table 3).

All patients in whom procedures were performed were
COVID-19 negative as per RtPCR reports were referred to
the dental clinic before initiation for checkup and care.
Intra-oral evaluation was done for oral hygiene, caries and
overall periodontal condition. Elective procedures like oral
prophylaxis which generate considerable amount of
aerosols were deferred. Pre radiation and chemotherapy, 4
(four) patients needed extraction of teeth under local

ORN was diagnosed in 10 patients and were referred for
intervention and care to the dental clinic. All patients were
male with age ranging from 56 –78 years of age. Management consisted of 12 hourly dose of tocopherol 400 mg
and pentoxifylline 400 mg.7 Pus discharge was observed in
2 patients; hence doxycycline 100 mg once daily was
added to the regime. Irrigation with 0.5% povidone iodine,
2% hydrogen peroxide and normal saline solution in the

Table 3: Details of rehabilitation procedures done
S. No.

Rehabilitation Procedures

Number of patients

*

1.
2.
3.
4.
5.
6.
7.
8.

GPP
Occlusal guard
Surgical Obturator
Intermediate Obturator
Intermediate Obturator + GPP*
Flap debulking
Soft Palate Obturator
Extractions

51
41
6
10
2
1
2
20

*GPP - Guidance palatal prortheses

(a)

(b)

Figure 7: (a) Mandibular dentition traumatizing flap. (b) Occlusal guard protecting flap from trauma.
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defect to clear debris and sequestered tissue was done at
presentation. Sequestered pieces of bone causing trauma to
surrounding mucosa was removed atraumatically under
local anesthesia in one patient with ORN. Two patients
developed pathologic fracture of mandible, two were
diagnosed with local recurrence and the rest had mild to
moderate symptoms. These patients are currently under
close follow-up (Figure 9).

DISCUSSION
COVID-19 transmission through aerosol and droplet is a
known fact.8,9 Devices and equipment in a dental setting
generate significant amount of aerosols such as ultrasonic
scaling/Cavitron, air turbine handpiece etc. Changes in
procedure and services rendered at the dental clinic were
advised (Figure 2)8,16.
Even with the pandemic the need for rehabilitation and
optimum dental care in head and neck cancer patients did
not diminish. A number of side effects during and after
treatment need urgent intervention or close follow-up by a
dental health care personnel (DHCP).10 Hence, DHCP are
at high risk of contracting COVID-19 along with other
medical personnel.

MRONJ was diagnosed in 1 female patient (Figure 10)
under treatment for multiple myeloma with bone antiresorptive medication (bisphosphonate).
Clinically, there was no breach in the continuity of skin or
oral mucosa, panoramic radiograph revealed a focal area of
necrosed bone involving mandibular right second
premolar, third molar and inferior alveolar neurovascular
bundle. At the time of referral to the dental clinic,
bisphosphonate was stopped. The patient was started on 12
hourly dose of tocopherol 400 mg, oxidizing mouth wash
and self-irrigation with povidone iodine mouth wash. The
patient was also placed on close follow-up.

Evidence based recommendations for change in protocol
for rehabilitation and care of head and neck and oral cancer
patients were adopted. As a tertiary care center with cancer
care facility HNC services were decreased but not stopped.
This pattern was also evident in other high-volume
centers.11 Elective appointment for oral prophylaxis and
routine fluoride application was deferred. Strong emphasis

(b)

(a)

(c)

Figure 8: (a) Surgical defect in the right maxilla. (b) Intra-operative placement of surgical obturator. (c) Intermediate
obturator at 2 weeks post-operative.
219

RUHS Journal of Health Sciences, Volume 6 Number 4, October–December 2021

on maintenance of oral hygiene and proper brushing
technique was advocated. Fluoride rich dentifrices and
mouth wash was recommended. Pre-RT and pre-CT
extraction of teeth with poor prognosis and within the RT
12
portal was still recommended.

alveolar bone was avoided during extraction. Though oral
prophylaxis causes aerosol generation and has been
recommended to avoid, hand scaling was considered as an
option for patients who required it. Professional topical
fluoride application in post radiotherapy patients with
complaints of severe sensitivity was done with utmost
precaution. Attention to oral hygiene maintenance was
stressed upon and patient education on same was done at
each visit.13

Majority of the patients referred were those who had
undergone surgery and required GBP and obturators.
Another group of patients who required urgent care were
those with traumatic bite / ulcers on flaps, buccal mucosa
and lateral border of tongue. Obturator is an essential
prosthesis in patients who undergo maxillectomy. It will
restore oral functions like swallowing, thus alleviating
discomfort from the nasogastric tube and hasten recovery.
Moreover with changes in reconstructive surgery protocols
due to COVID-19 pandemic, obturator provides better
17
option for patient undergoing maxillectomy. Similarly
following hemi mandibulectomy a patient loses control
over the remaining mandible and presents with deranged
occlusion. A GBP guides the remaining mandible to
optimum occlusion. These procedures are necessary before
RT induced fibrosis sets in, restricting mouth opening.9

Exposed irradiated bone when recurrent / residual tumor is
absent is defined as ORN. It is a complication of RT due to
hypoxic and hypo vascular areas, that is triggered by
trauma, dental extraction and poor oral hygiene. The
mandible is the most commonly affected bone as was
evident in our data. Management of ORN is complex. Mild
cases resolve after conservative management, but
extensive bone and soft tissue necrosis or pathologic
fracture of bone will require resection of the affected
portion of the jaw and microvascular reconstruction.
Hyperbaric oxygen therapy and combination of
pentoxifylline and vitamin E have shown benefit though
7,14
evidence is still lacking. In our institute currently
pentoxifylline and vitamin E are administered as
mentioned before. Of the cases of ORN two showed
pathologic fracture requiring consultation with plastic and
microvascular surgeon.

Patients requiring extraction or prophylaxis were triaged
first. Teeth which presented with periodontitis with poor
prognosis, infected root pieces causing trauma to
surrounding mucosa, tender, with periapical abscess were
extracted electively. As much as possible any trauma to

(b)

(a)

Figure 9: (a) Clinical presentation of ORN. (b) Panoramic X-ray image of pathologic fracture in left angle of mandible due
to ORN.
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Figure 10: Panoramic image of MRONJ in right mandible involving inferior alveolar neurovascular bundle,
mandibular third molar and second premolar.
Treatment approaches to MRONJ was aimed at control of
pain, spread of infection to affected bone and surrounding
soft tissue and halt the progression of bone necrosis.
Evidence based guidelines are still lacking towards therapy
for MRONJ, however consensus is more in favor of
conservative management than aggressive surgical
therapy. Limited debridement, antibiotics, mouth washes
and oral rinses are advised. Where indicated, area of
necrotic bone should be removed. MRONJ may heal in 30
60 % of cases with conservative management.15
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focus the protocol formulated for COVID-19 screening,
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deformities in head and neck region as sequelae of
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existing treatment practices. In COVID-19 pandemic,
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