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A b s t r ac t
Background: Our country struggled with a plethora of mucormycosis cases during the second wave of coronavirus disease 2019 (COVID-19).
The dental community was burdened with different maxillectomy defects in which bilateral maxillectomy cases posed a significant challenge
for rehabilitation. Rehabilitating a patient after maxillectomy with conventional obturator prosthesis to close oronasal communication can be
an effective way of restoring speech, deglutition, and mastication, and preventing nasal regurgitation. But the main problem is the retention
of an obturator in large defects, and there is sparse literature pertaining to the management of bilateral maxillectomy cases in the surgical
obturation phase.
Purpose: The purpose of this case was to rehabilitate patients with a bilateral maxillectomy defect in the healing phase with an obturator
prosthesis retained using extraoral aid where intraoral retention is not possible.
Technique: Two different modification techniques in the extraoral retentive method were tried here to overcome difficulties encountered
during the rehabilitation of such cases, with special emphasis on augmenting patient comfort. The customized headgear facebow assembly
was used for extraoral retention.
In the first case, an orthodontic was used to retain the prosthesis to the customized headgear or extraoral elastic straps through orthodontic
elastics. The orthodontic facebow has two parts inner and outer bow. The inner bow was attached to the obturator at the level of the occlusion
plane by fabricating bilateral posterior acrylic pillars so that the outer bow passes along the commissures of the mouth, but there was the
problem of lip trap and feeding difficulties due to the horizontal connecting bar. To overcome these problems, in the second case, the facebow
was customized using a 19 gauge orthodontic wire to eliminate horizontal component.
Conclusion: The obturator with extraoral retention in the healing phase is a viable retentive aid in patients with extensive maxillary defects,
and it was found that the patient was more comfortable with a customized facebow-retained obturator.
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Introduction

1–3

Mucormycosis had created havoc and taken the nation by surprise
during the second wave of COVID-19. The timely identification and
immediate management of mucormycosis posed a tedious task
for both surgeons and prosthodontists. Mucormycosis, caused
by a group of molds called mucormycetes, is a rare opportunistic
fungal infection but is potentially fatal if inadequately treated.
It is characterized by infarction and necrosis of host tissues that
results from invasion of the vasculature by hyphae, also called a
black fungus.1
The rhino-orbital most common form of mucormycosis
was believed to be secondary to inhalation of spores into the
paranasal sinuses of a susceptible host. Predisposing situations for
mucormycosis include an environment of low oxygen (hypoxia), high
glucose (diabetes, new-onset hyperglycemia, and steroid-induced
hyperglycemia), acidic medium (metabolic acidosis, diabetic
ketoacidosis, high iron levels, and decreased phagocytic activity
of white blood cells due to immunosuppression (severe acute
respiratory syndrome coronavirus 2 mediated, steroid-mediated, or
comorbidities). Other risk factors include prolonged hospitalization
with or without mechanical ventilators, hematologic malignancies,
stem cell transplants, and immunocompromised individuals. Most
of the rhino-orbital-cerebral mucormycosis cases have been found

to be in patients with diabetes mellitus, most of whom had also
developed ketoacidosis at the time of presentation.2,3
Infection usually presents with fever, nasal congestion, purulent
nasal discharge, headache, and acute sinusitis. All the sinuses
become involved, and contiguous spread to adjacent structures
such as the palate, orbit, and brain results in clinical symptoms.3 The
management includes surgical debridement of necrotic tissue
with antifungal medication (amphotericin B, posaconazole, and
isavuconazole most common).4 Replacement of missing tissues is
an arduous task dependent on various factors like the extent of

Department of Prosthodontics, Maulana Azad Institute of Dental
Sciences, New Delhi, India
Corresponding Author: Kumari Deepika, Department of
Prosthodontics, Maulana Azad Institute of Dental Sciences, New Delhi,
India, Phone: +91 9838728407, e-mail: deepika12031990@gmail.com
How to cite this article: Deepika K, Gupta R, Gill S. Modified Extraoral
Retentive Technique for Retaining Obturator in Bilateral Maxillectomy
Defects Secondary to Mucormycosis in Healing Phase. Int J Prosthodont
Restor Dent 2022;12(1):30–35.
Source of support: Nil
Conflict of interest: None

© The Author(s). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Obturator Prosthesis with Extraoral Retention
the defect, presence/absence of inferior turbinates, anatomical
undercuts, graft, scar tissue, flap, and condition of existing
dentition. The situation becomes grim in large defects like bilateral
maxillectomy, which are devoid of dentition. There are many methods
for retaining the obturator prosthesis depending upon the defect,
like intraoral retention from anatomical undercuts or spring retained
obturator prosthesis where mandibular dentition presents with
adequate mouth opening and in extensive defects extraoral retentive
aids.5,6 Here, two cases of bilateral maxillectomy are discussed in
which extraoral retentive aids were used for retaining the obturator
prosthesis due to a problem in retaining the obturator intraorally.
To overcome limitations associated with the conventional extraoral
retentive method, different modification techniques were used.

Technique
Case I
A 55-year-old male patient reported to the ear, nose, and throat
(ENT) department with a complaint of mobility in the upper alveolar
segment with respect to (wrt) 17–25 tooth region 3 months back,
diagnosed with right sinonasal mucormycosis. History revealed
COVID-19 treatment in March 2021 with steroid administration. The
patient was also under medication for diabetes for 10 years. During
hospitalization for mucormycosis treatment, the patient’s random
blood sugar (RBS) was 400–450 mg/dL. The patient had unilateral
facial swelling on the right side, nasal regurgitation, and a foul smell.
The patient had undergone inferior bilateral maxillectomy under
general anesthesia (GA) in surgical debridement in August 2021.
Along this, the patient was under medication injection (inj.) liposomal
amphotericin 200 mg once daily (OD) with ½ ampoule potassium
chloride (KCl) in 1 normal saline (1NS) (initially on posaconazole), inj.
monocef 1 gm IV X BD, inj. tramadol 50 mg si opus sit (SOS), inj. emeset
4 mg SOS, inj. insulin s/s, and inj. pantop 40 mg OD.

Fabrication of Obturator Prosthesis
The patient had reported to our Prosthodontic Department for
management of bilateral inferior maxillectomy defect in the delayed
surgical obturation phase (Fig. 1A). The patient was experiencing
difficulty in swallowing and nasal regurgitation and was on a
nasogastric tube for feeding. After that maxillary impression was
made using irreversible hydrocolloid (Zelgan; Dentsply, Mumbai,
India) (Fig. 1B). To prevent aspiration of irreversible hydrocolloid,

a thin piece of gauge (2 × 2 cm) tied with dental floss was placed
in the defect. The impression was poured in gypsum type III
material (dental stone; Kalabhai Karson Pvt. Ltd., Mumbai, India).
The obturator plate was fabricated by blocking out the extensive
defect and with minimum vertical height. An orthodontic
facebow consisting of an inner and an outer bow was fabricated.
The 0.04-inch inner bow (stiff round wire) was adjusted according to
the patient arch and attached to the obturator in the molar region.
The 0.06-inch outer bow was adjusted such that it should be parallel
to the ala tragus line by assessing the correct orientation of the
inner bow intraorally. The technique is similar to the previous one
given in the literature,6 exceptions of the correct orientation of the
facebow, for this two vertical wax pillars were made at the level of
the occlusion plane, and the inner bow was adjusted such that the
outer bow came out at the corner of mouth; not interfering with
commissures to prevent ulceration and lip trap. After that, it was
acrylic and adjusted at the level of the occlusion plane of mandibular
teeth so that there would be an even distribution of occlusal forces
without disturbing the underlying healing process (Figs 2A to C).
The headgear was made using two long and wide elastic
straps, one vertical, and the second horizontal. Both the straps
were first adapted to fit according to the shape and contours of the
patient’s head and were then stitched together; one diagonal strap
connected both was also stitched to that. The multiple stainless
steel retentive hooks were sewed in the vertical direction along
the zygomatic bone plane of the headgear on both sides to hold
the retaining orthodontic elastics; these multiple slots were used
to alter retention as deemed necessary. The orthodontic elastics
were used to connect the outer arm of the facebow and the slots
in the headgear (Figs 3A and B). The vector pull of the elastics
was in an upward direction to adapt the prosthesis more into its
desired position, maintain adequate retention during functional
movements, and at the same time prevent the anterior rotation of
the prosthesis while in use.
The patient was asked to drink water to evaluate the need
for any further adjustments chairside, and phonetics was also
evaluated. The patient and his attendant were educated regarding
the usage of the prosthesis, instructed to have liquid and semisolid
food which doesn’t require mastication, maintenance of headgear
facebow assembly, and change of connecting elastics according to
the retention required. The patients were advised to remove the
appliance while sleeping and to clean it after every meal.

Figs 1A and B: (A) Case of bilateral inferior maxillectomy; (B) Impression in irreversible hydrocolloid
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Figs 2A to C: A and B Obturator with attached orthodontic facebow; (C) Obturator in patient’s mouth

Figs 3A and B: (A) The obturator with extraoral retentive aid (frontal
view); (B) Side (lateral) view

Outcome
The headgear facebow assembly provided the necessary retention
and a reasonably stable prosthesis to address the functional issues.
Vertical acrylic stops provided the necessary height, which allowed
the external bow to pass along the commissures of the mouth,
thus preventing the lip trap. The patient was happy with the
prosthesis, but the presence of the horizontal component in the
outer bow posed a little inconvenience for the patient esthetically
and functionally. Therefore, in the second case, the customized
facebow was fabricated using a 19 gauge wire with no horizontal
bar to overcome the above limitations (Fig. 4).

Case II
A 57-year male patient was diagnosed with non-COVID right
rhino-orbital mucormycosis with hypertension (HTN) and type II
diabetes mellitus in ENT department and had undergone surgical
debridement under GA on July 2021. Initially patient had ulceration
1 × 2 cm present over the anterior palate extending up to the right
first molar region. Alveolar bone was exposed wrt an unhealed
tooth socket 11–15 region. Swelling over the nose was present
with the nasal discharge and a foul smell. The patient was under
medication for diabetes mellitus and HTN for 10–12 years. The
patient’s RBS was 500 mg/dL when the patient was hospitalized.
The patient was under premedication inj. liposomal amphotericin
200 mg OD with ½ ampoule KCl in 1NS inj. monocef 1 gm IV X BD,
inj. tramadol 50 mg SOS, inj. emeset 4 mg SOS, inj. insulin s/s,
and inj. pantop 40 mg OD. Right subtotal maxillectomy and left
inferior maxillectomy with debridement under GA were done. The
medication was continued postdebridement.
32

Fig. 4: Customized facebow made of 19 gauge orthodontic wire and
orthodontic facebow

Fabrication of Obturator Prosthesis
The patient reported to Department of Prosthodontics with an
Aramany class IV maxillary defect. On intraoral examination on the
left side, one tooth was remaining, 27 that was grade II mobile, hence
was not utilized for retention but retained to preserve the bone there
(Fig. 5A). Maxillary impression was made in irreversible hydrocolloid
(Zelgan, Dentsply, Mumbai, India), and the impression was poured
in gypsum type II material (dental plaster; Kalabhai Karson Pvt. Ltd.,
Mumbai, India) (Fig. 5B). Obturator plate was fabricated with minimum
vertical extension into the defect, and thereafter, customized facebow
fabricated using a 19 gauge wire was acrylized to the obturator
prosthesis using pattern resin (GC America, Alsip, United states) to
avoid trauma to the commissures (Figs 5C and D). One outer band was
given in the bow bilaterally so that it would be parallel to the ala-tragus
plane. Pattern resin was used here as it possesses great handling
properties, high surface hardness and strength, is easy to trim, and is
less exothermic with a fast setting reaction.
The tube was removed before the insertion of the prosthesis
(Figs 6A and B). The vertical pillars fabricated using pattern resins are
not in contact with mandibular teeth as, in this case, one posterior
tooth 27 was retained that was in occlusion to the antagonistic tooth
in the mandibular arch. The use of vertical pillars was only to allow
the correct positioning of the inner bow so that it comes out without
interfering with commissures of the mouth (Fig. 6C). The retention of
the obturator prosthesis was obtained using elastics engaged to the
hooks made of the 19 gauge stainless steel wire on one side and slots
or hooks stitched on head straps on the opposite side (Figs 7A and B).
The patient was advised to begin a liquid and semisolid diet.
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Outcome
The patient was comfortable with the prosthesis and was able to
eat properly. There was neither regurgitation nor aspiration of food
from the nose.

Follow-up
In both cases, the patient was evaluated every 15 days to assess the
obturator prosthesis in terms of adjustment of the prosthesis with
undergoing healing of the defect.

Discussion
Despite early treatment, the mortality rate of patients with
mucormycosis is very high, ranging from 16 to 100%, depending
on the types of mucormycosis cutaneous, rhinocerebral,
pulmonary, and gastrointestinal mucormycosis.2 However, early

medical (systemic administration of amphotericin B) and surgical
(radical surgical intervention) intervention limits the spread
of fungal infection to vital regions of the body and improves
patient survival by 80%. Mucormycosis is the most common in
immunocompromised patients, so diabetic patients need special
care for appropriate control of sugar levels. Meticulous oral hygiene
maintenance was mandatory for such patients to prevent any
infection.7,8
It was a great challenge for the to rehabilitate and sustain
the prosthesis in patients with bilateral maxillectomy due to
mucormycosis seen with COVID-19 during the second wave in
India. In such extensive defects, there was difficulty in retaining the
obturator prosthesis due to the absence of soft tissue or anatomical
undercuts, retained inferior turbinates, and limitation in taking
retention from the defect side during the healing phase. Here

Figs 5A to D: (A) An Aramany class IV defect; (B) Impression in irreversible hydrocolloid; (C and D) Obturator with customized facebow and acrylized
to obturator using pattern resin

Figs 6A to C: (A) An intraoral view of defect after removal of nasogastric tube; (B) and (C) Obturator in patient’s mouth
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Figs 7A and B: (A) The obturator with customized extraoral retentive
aid (frontal view); (B) Side (lateral) view

in both cases, inferior turbinates were retained on the left side.
The presence of inferior turbinates poses multiple challenges,
like reduced retentive space for prosthetic obturation, repeated
engorgement, distortion of palatal contours, and hindering proper
seating of the prosthesis. In the absence of skin grafting, the tissues
were unhealed and non-load-bearing, therefore, undercuts cannot
be utilized, so the extraoral retentive method was used here.
The prosthetic rehabilitation starts immediately after the
surgery with surgical, interim, and definitive obturators. A surgical
obturator is the first prosthesis placed and is used to minimize
postoperative complications. The objective of surgical obturator
placement is to restore and maintain oral function to a reasonable
level during the postoperative period. Prosthesis fulfilling this
objective may be classified as immediate surgical obturators
and delayed surgical obturators. Because of the unpredictable,
indefinable advancement of the fungus clinically and because
of the probability that additional debridement procedures
will be required, predetermining the extension of the lesion
preoperatively may not be possible due to the invasive nature
of the disease.9 So, an immediate surgical obturator would be
ineffective in mucormycosis cases, and a delayed surgical obturator
is the only choice to rehabilitate such patients after 6–10 days
postsurgery. Irrespective of the treatment options available for
patients with bilateral maxillectomy, the most immediate matter
to be addressed postsurgery is the maintenance of adequate
nutrition in the interim phase and the elimination of the need for
a nasogastric tube in such patients. Customized headgear retained
obturators were adequately retentive and did serve their purpose
well in both patients.6
In the first case, an orthodontic was used to retain the prosthesis
to the customized headgear or extraoral elastic straps through
orthodontic elastics. The problem encountered in this case was
interference during feeding due to the horizontal bar connecting
the inner and outer bow. To prevent this in the second case, a
customized facebow fabricated using a 19 gauge wire was used to
eliminate horizontal component. The patient was comfortable with
this customized facebow retained obturator prosthesis. It is more
economical, readily available, and easy to fabricate. The obturator
prosthesis helps to meet the patient’s functional needs like feeding,
swallowing, and phonetics and also prevents regurgitation or
aspiration. The phonetics of the patient was improved over time, as
noticed by the patient’s attendants and also observed at follow-up
appointments.10,11 The obturator plate was fabricated to block out
the extensive defect and with minimum vertical height to decrease
34

the frequent need for obturator adjustment with spontaneous
healing of the defect.9 The defects after debridement of necrosed
tissue due to mucor are allowed to epithelialize spontaneously,
generally resulting in a nonkeratinized mucous membrane that
provides a poor stress-bearing surface, and marginal tissues may
be ischemic.9 This is the reason why the obturator was fabricated
with minimum vertical extension into the defect so that it will not
irritate the marginal tissues and secondly, defects shrinkage occurs
in the healing process, so we have to adjust the obturator more
frequently if we engage the defect.
Here, the obturator prosthesis was used in the interim phase
and also in both patients. Relying on the positive response shown by
these patients, a headgear facebow may be considered a valuable
and prudent alternative for retaining the obturator.
The movement of the prosthesis, mainly anterior rotation during
the function, and the patient’s esthetic concern may potentially limit
the long-term utility of this extraoral aid for retention.

Conclusion
The fabrication of an obturator in patients with bilateral maxillectomy
due to mucormycosis in the healing phase is challenging in terms of
retention. This can be overcome by using extraoral retention when
there is a limitation in getting retention from a defect during the initial
healing period and due to lack of soft tissue undercuts, remaining
inferior turbinates and absence of teeth. The customized extraoral
retentive aid is more comfortable for the patient by eliminating
horizontal component in the facebow to prevent lip traps and
ulceration in commissures. It is more economical, readily available,
and easy to fabricate. The obturator prosthesis can be an interim
treatment modality to prevent nasal regurgitation and aspiration
of food or fluids in patients with total maxillectomy. It also assists in
swallowing, mastication, and phonetics until the definitive prosthesis
can be provided to the patient.
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