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ABSTRACT

Background: The neutral zone recording is commonly
utilized in severely resorbed ridges that pose
challenges to prosthetic retention and stability due to
a lack of alveolar ridge height and width. Prosthetic
rehabilitation of mandibular defects that lack residual
ridge height is equally challenging and requires careful
planning and fabrication of prosthesis that will be
stable, retentive, and functional.

Objective: To utilize neutral zone recordings
impression in construction of prosthesis for the
rehabilitation cases with mandibular residual ridge
defects and evaluate outcomes

Case Series: This case series involved four female
patients aged 52, 28. 26 and 26 years respectively, who
complained of poor appearance, inability to masticate
and speak effectively, and requested prosthetic
rehabilitation following a surgical treatment for
ameloblastoma. All the cases were reconstructed after
the surgical intervention without any form of
prosthesis. Case 1 had a segmental mandibular
resection; case 2 had partial mandibulectomy; case 3
had a subtotal mandibulectomy and alveolar bone
grafting while case 4 had subtotal mandibulectomy.

Conclusion: The use of neutral zone recording
impressions in plate reconstructed mandibular
defects, improved prosthesis retention and stability
and gave a satisfactory outcome
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INTRODUCTION

Prosthetic rehabilitation is one of the treatment
options in facial reconstruction after surgical
resection of head and neck tumors.* Surgical
resections create defects that pose prosthetic
retentive challenges. These defects may require
surgical reconstruction. They may also require a
combination of surgical and prosthetic
reconstruction. These treatments help to create
symmetry and harmony with surrounding
natural tissue.*¥* The goals of prosthetic
rehabilitation include restoration of
mastication, speech, facial contour, aesthetics
and the maintenance of the integrity of
surrounding natural tissue.5 To be able to
achieve these prosthetic goals, usually there is a
need for adequate residual ridge height and
width to ensure stability. This is especially true
in the mandibular arch which has less denture
bearing area compared with the maxillary arch.®
The lack of residual ridge height or width may
require the placement of prostheses with
artificial teeth in the neutral zone. This will aid in
maintaining the stability of the prosthesis.

The neutral zone is the area of minimal conflict
between forces acting from buccal and lingual
directions that may destabilize the denture. The
prosthesis is in harmony with neuromuscular
function within the neutral zone. This harmony
enables the production of retentive and
stabilizing forces on the prosthesis by the
tissues. ° Placing prostheses in the neutral zone
is an option where implant retention s
unavailable. Implant-retained prostheses that
employ the use of the bars, balls and Locator R-
Tx fixtures are very effective,” but their use may
be contraindicated by a lack of residual alveolar
bone or financial considerations.®

There are different classifications®**  of
mandibular defects after ablative surgery but
none is universally accepted.®™ Boyd’s
classification considers function, aesthetics;
and, difficulty in restoration of form and

function. This classification was used in
reporting the managed cases.** The
classification is based on three upper-case and
three lower-case characters: H, C, Land o, m, s.
H defects are lateral defects of any length,
including the condyle but not significantly
crossing the midline; L defects are the same only
without the condyle; C defects consist of the
entire central segment containing the four
incisors and the two canines. Combinations of
these letters are possible (an angle-to-angle
defect, for example, is represented as LCL).
Thus, H and L defects may reach or even extend
slightly beyond the midline but are not referred
to as LC or HC unless they contain the entire
central segment. The letters o (neither a skin nor
a mucosal component), s (skin), m (mucosa),
and s m (skin plus mucosa) are added to denote
the epithelial requirement.

This report demonstrates the challenge of
rehabilitating mandibular defects with absent
residual ridges reconstructed with surgical
plates. The placement of prostheses in the
neutral zones in these individuals is reported.
The outcomes of these treatments are also
elucidated.

CASE SERIES

Case1

A healthy looking but slightly withdrawn s52-
year-old female trader, presented to the
Prosthodontic Unit of the Lagos University
Teaching Hospital for prosthetic replacement of
her missing mandibular teeth. Her complaint
was the inability to masticate and speak
effectively, as well as her poor appearance. She
also exhibited low self-esteem and an overall
reduction in quality of life. She had a history of
segmental mandibular resection involving the
bilateral body and the anterior segment
extending from the right to the left mandibular
angle with total loss of all the mandibular teeth.
The defect of about 4 years was reconstructed
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only with a 2.4 adaption titanium plate (without
any bone graft). The patient had never used any
dental prosthesis since surgical intervention.
There was obvious facial asymmetry with a mild
deviation of the lower face to the right, reduced
lower facial height, wrinkled mento-labial fold
with sunken cheeks and absence of mental
protuberance. There were no significant
temporomandibular  joint  abnormalities.
Intraorally, oral soft tissue appeared clinically
healthy with complete loss of alveolarridge. The
floor of the mouth, labial and buccal sulcus
appeared clinically healthy with the tongue
freely mobile. There was no ridge height or
width at the anterior mandibular area. However,
there was about 3mm sulcus depth posteriorly
at the area of the second molar to the
retromolar pad region bilaterally. A diagnosis of
LCL mandibular defect*> was made. A lower
complete denture fabrication was planned for
the patient.

’

Pre-op extra oral view

Radiographic view

Prosthodontic Treatment

Primary impressions of the upper and lower jaws
were made with alginate impression material.
These impressions were poured into gypsum.
Close-fitting special trays were fabricated on the
mandibular casts with a peripheral clearance of
2mm. The special tray was border moulded
utilizing greenstick impression compound and
zinc-oxide-eugenol  paste. A secondary
impression was then obtained with the tray.
The neutral zone impression was obtained with
the use of orthodontic wire pillars attached to
the polished surface of the special tray. These
wire pillars also acted as stops to prevent
alterations to the estimated vertical dimension.
A softened impression compound was placed
around these pillars and tempered. The tray was
then placed in the patient's mouth and the
patient was instructed to carry out functional
movements including the pronunciation of “ah”
and “oh”.

The laboratory fabricated bite-blocks around
the neutral zone impression. Jaw relations
records were obtained using the bite-blocks.
The rest vertical dimension was 62mm and the
occlusal vertical dimension was set at 6omm
with a freeway space of 2mm. The lingual flange
of the record block was extended to the floor of
the mouth to allow the tongue to rest on the
extension, enhancing retention and stability.
The midline, canine line, and smile line were
marked on the record block. Occlusal
registration was done using a wax wafer and the
lower record block apposed with the upper cast.
The assembly was transferred to the laboratory
with a request to fabricate a trial complete
denture with non-anatomic teeth and the
development of neurocentric occlusion. The try-
in was done satisfactorily in conjunction with the
patient. The lower complete denture was
fabricated and fitted and post-operative
instructions were given.
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At one-week post-insertion review, the patient
complained of speech affectation, which was
subsequently reported to be gradually
improving. There was a complaint of hyper-
salivation for the first 5 days. She, however,
noted her ability to masticate on soft food and
an improved overall quality of life.

On examination, denture retention was
satisfactory, there was no area of ulceration or
trauma around the denture-bearing area. The
patient was referred to the orthodontics
department for review and management of the
severe crowding in the maxillary arch with a plan
to adjust the complete denture to
accommodate new occlusion post orthodontic
treatment.

Patient wearing a lower prosthesis

Front view with prosthesis

Case 2 (PH)

A 28-year-old female customer care personnel
presented in the prosthodontic unit with a 1-
year history of partial mandibulectomy as a
treatment of ameloblastoma. She complained

of an inability to chew well, disturbance of
speech and poor appearance. On examination,
there was presence of facial asymmetry with a
flattened appearance of the left cheek. Intraoral
examination revealed a left mandibular defect
extending from the distal surface of the lower
left canine (33) to the mesial surface of the lower
left third molar (38). The oral soft tissue, the
floor of the mouth, as well as the labial and
buccal sulcus, appeared clinically healthy except
atthe left mandibular defect where there was no
ridge height or width. There was slight TMJ pain
on opening the mouth. The patient was referred
to oral and maxillofacial surgery on this account.
Symptoms were relieved over a month. The
orthopantomogram revealed reconstruction
with only a 2.4mm titanium reconstruction
plate.

Radiographic view

A treatment plan was made to fabricate a
removable mandibular prosthesis to replace the
missing teeth 34,35,36,37 in an L Mandibular
defect12. A"C” Clasp was planned to engage the
lower left canine (33) and Adam’s clasp around
the lower left 8 (38) during the design.
Impression was made, as well as a secondary
impression, neutral zone impression, bite
registration, try-in, and fitting of prostheses.
The patient came for a recall visit 1 week, 6
weeks, 1 month and 6 months.

On the first recall visit, she complained of
pressure on abutment teeth and pain when
chewing. Adjustment was done by adjusting
Adams clasp and checking occlusion, there was
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slight premature contact that was removed.
Post-operative instructions were re-
emphasized. The patient was satisfied with
chewing and appearance.

The patient wearing a lower prosthesis

Case3(l.V)

A 26-year-old female student presented to the
prosthodontic unit requesting rehabilitation of a
mandibular defect of 6-month duration. The
defect was said to have followed surgical
excision of ameloblastoma. She complained of
an inability to chew and a poor appearance. The
patient had a subtotal mandibulectomy and
alveolar bone grafting but on examination and
review with an orthopantomogram, it was
observed that the mandibular defect extended
from the body of the mandible at the area of 46
extending to 37. There was the presence of a 2.4
adaption titanium reconstruction plate within
the mandibular defect extending from the distal
root of 47 to the distal root of 38 with the
absence of alveolar bone.

There was obvious facial asymmetry with mild
deviation of the lower jaw to the left side,
reduced lower facial height, wrinkled mento-
labial fold with collapsed cheeks and absence of
mental protuberance. There were no
temporomandibular  joint  abnormalities.
Intraorally, there was adequate mouth opening
and oral soft tissue appeared clinically healthy
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with partial loss of alveolar ridge in the region of
the mandibular defect. The lower labial frenum
was continuous with the floor of the mouth.
There was no ridge height or width at the area
extending from the lower right second premolar
to the lower left third molar. A diagnosis of LC*
mandibular defect secondary to surgical
excision of ameloblastoma was made. The
treatment plan was to fabricate a removable
partial mandibular prosthesis to rehabilitate the
defect.

Tl wﬂ “‘ i il i"“ W ‘ )
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Radiographic view

(N 4
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Neutral zone impression
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Record block for occlusal registration

Patient wearing mandibular prosthesis

Case 4 (G.F)

A 26-year-old female skin therapist presented at
the prosthodontic unit of the teaching hospital
requesting for prosthodontic rehabilitation
following surgical removal of Ameloblastoma of
8 months duration. She complained of an
inability to chew well and poor aesthetics. She
had previously visited the dental clinic for
splinting and root canal therapy of avulsed
central incisors. She is a known Peptic ulcer
disease patient.

There was the presence of facial asymmetry
with a deviation of the lower jaw to the right,
reduced lower facial height, wrinkled mento-
labial fold with collapsed cheeks and absence of
mental protuberance. There was an absence of
any TMJ pathology with adequate mouth
opening. Intra-oral soft tissue appeared
clinically healthy with partial loss of alveolar

ridge extending from the lower right third molar
to the lower left second premolar. The floor of
the mouth, labial and buccal sulci appeared
clinically healthy. The tongue was freely mobile.
However, there was no residual ridge height or
width from the distal border of 48 to the distal
border of 36.

The Orthopantomogram showed
reconstruction with a 2.4 adaption titanium
plate in the lower jaw bone extending from a
distal border of 48 to a distal border root of 36
with an absence of alveolar bone.

Adiagnosis of LC mandibular defect** secondary
to surgical excision of ameloblastoma ( missing
47,46,45,43,42,41,31,32,33) and with absence of
alveolar ridge was made with a plan to
rehabilitate  with  mandibular  prosthesis.
Rehabilitation was accomplished with identical
methods to the first two reported cases.

Secondary impression
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Patient wearing prosthesis

DISCUSSION

The different cases highlighted in this report are
those of different classes of mandibular defects.
However, the different cases share similar
characteristics of reconstruction with RECON
PLATE® with the absence of residual alveolar
bone.

The denture-bearing area influences denture
retention and stability.”® Denture retention and
stability are indicators of masticatory efficiency
and quality of life, especially in the mandibular
arch.* There are other challenges associated
with mandibular defects depending on the size
and location. The prosthodontic rehabilitation
of anterior mandibular defects is more difficult
than posterior defects. This is a result of muscle
attachment of the genioglossus and geniohyoid
muscles resulting in hindrance of tongue
control, limitation of tongue mobility,
compromise of speech, swallowing, mastication
and the ability to control a removable
prosthesis.** There is also a challenge of residual
alveolar ridge height and width loss resulting in
reduced stability and support of prostheses. 5
In the cases highlighted, especially Case 1, there
was the presence of mandibular defect involving
the anterior segment except in Case 2 which
only involved the mandibular premolar and
molar region. There was a challenge of

hindrance in tongue control, limitation of
tongue mobility, and compromise of speech,
swallowing, and mastication in most of the
patients (especially in case 1). This challenge
was encountered as a result of the mandibular
defect extending to the anterior region. The
prosthodontic challenge of retention, poor
support and lack of stability in these cases
required the use of neutral zone impressions to
capture the zones of least conflict. ©

All these cases will need the development of an
occlusal scheme that also improves stability and
retention, especially in an edentulous arch as
reported in previous reports.” Mandibular
defects using local and pedicle flaps were not
used in all reported cases as these had
disadvantages of poor prosthetic bearing
surface, impinging space needed for dentition
and these would have displaced prostheses as
the flaps would have been are sutured to
movable tissues.*®

There has been different techniques for
rehabilitating mandibular defect 3 and those
with resorbed ridge.>*This report highlights the
use of neutral zone impression technique and
careful development of occlusion in managing
mandibular defects without residual ridge.

The neutral zone impression technique was used
in the dental prostheses fabrication of different
cases of mandibular defect with total loss of
alveolar ridge.*® There are various reported
methods of recording the neutral zone such as
using impression compound as an occlusal rim,**
using maxillary wax rim at the selected vertical
dimension,?* refining polished surface of trial
wax denture with impression material or relining
the polished surface of the fitted denture by
making a functional impression.? In this case
series, the method of using impression compound as
an occlusal rim to determine the neutral zone was
used. It was a practical, easier method and the
outcome resulted in improved retention and stability
as reported in earlier study.”* This impression
technique improved retention and stability of all
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dental prostheses fabricated in these reported
cases, especially the anterior mandibular defect,
thereby making the prostheses functional and
ensuring prosthetic success coupled with careful
development of occlusion. Non-anatomic
posterior teeth were used to reduce horizontal
forces and stress. The occlusion was also
developed to minimize occlusal load directed at
the basal seat of the dentures to improve
retention, stability and function for patients.?s
CONCLUSION

The use of neutral zone recording impressions in
plate reconstructed mandibular defects,
improved prosthesis retention and stability and
gave a satisfactory outcome. Employment of
the neutral zone impression technique resulted
in patients receiving functional prostheses that
may have been very difficult to otherwise
provide. This impression technique may be
considered as a treatment option where
supported prostheses are either unavailable or

impracticable in post-mandibulectomy
patients.
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