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1 | INTRODUCTION
This report describes the phases involved and discusses the
pros and cons of four narrow implants and conventionally cast
bar-supported removable hybrid acrylic complete dentures
and other treatment options available for terminal dentition
in the maxilla. Within the report's limitations, the therapeutic
module could be efficient and satisfactory to patients.
Edentulism and lack of functional dentition (<20 teeth)
are highly prevalent conditions; reports on the US popula-
tion suggest a prevalence of complete edentulism at 4.9% in
2012 and lack of functional dentition at 31.8% in 2016."* The
prevalence is significantly higher among the aged population
of developing countries such as India, Mexico, and Russia.’
Though there is a declining trend, the absolute number of the
population remain considerably hi gh.1 In addition to the com-
mon dysfunctions of mastication, esthetics, and speech, the
patients with several missing teeth and occlusal discrepancies
suffer from temporomandibular joint dysfunction (TMD).*
Treatment planning of terminal dentition is a challenging
process. A decision to conserve the teeth or to extract teeth
and employ implants is a multifaceted process. Appropriate

The report portrays four narrow implants and cast bar-supported removable hybrid
acrylic complete dentures and other terminal dentition treatment options in the max-

illa. The therapeutic module could be efficient and satisfactory to patients.

cast bar overdenture, hybrid acrylic dentures, implant-supported complete dentures, narrow
implants, shortened dental arch

treatments to conserve the teeth may not always be success-
ful. Other therapeutic modalities on hand for a potentially
edentulous patient comprise extractions followed by a typical
complete denture or overdentures or implant-retained remov-
able denture or implant-supported fixed prosthesis. An im-
plant-retained removable hybrid complete denture could be
a reliable option compared to a conventional complete den-
ture.”® The success rate of an implant-supported removable
complete denture (RCD) and fixed complete dentures (FCD)
are comparable.7 A removable prosthesis can provide ade-
quate mastication, esthetics, and hygiene.s’(”g’9 On the other
hand, implant-supported FCD may complicate the patient's
hygiene maintenance in certain patients.10 The survival rate
of maxillary implants is less than that of the mandible owing
to the difference in alveolar ridge morphology and biome-
chanics''; the maxillary sinus in the posterior region and nar-
row ridges in the anterior region confound the surgery further.

This report portrays maxillary terminal dentition treat-
ment with tooth extractions followed by four soft tissue level
narrow implants splinted with a conventionally cast bar hav-
ing locator attachments. A hybrid acrylic RCD in the max-
illa was fabricated against a shortened mandibular natural
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dentition. This report describes the phases involved and dis-
cusses the pros and cons of implant-retained RCD and other
treatment options available for a similar situation.

2 | CASE PRESENTATION

A 50-year-old healthy female patient reported with unes-
thetic fixed partial dentures (FPDs) in the maxilla, halitosis,
masticatory deficiency, and chronic pain in the temporoman-
dibular joints (TMJ). Extra orally, the patient exhibited no
significant soft tissue menton deviation.'> There was evi-
dence of TMD, bilateral clicking on opening and closing plus
tenderness on the joint's palpation. The patient's smile line
revealed the incisal, middle, and a part of the cervical one-
third of the anterior maxillary teeth 13.

There was generalized dental biofilm, gingivitis, and
bleeding on probing. The patient had an overall plaque index
score (Silness & Loe 1964) of 1.4 and a gingival index score
(Loe & Silness 1963) of 1.9. The mean probing depth (PD)
in the maxilla was 3.5 mm, and the mean clinical attachment
level (CAL) was —5.3 mm. The PD and CAL in the mandible
were 1.2 and —2.3, respectively. Tooth # 16 and 26 had class
IT furcation involvement (Nevins and Capetta 1998). Teeth
#16, 13, 12, 21, 22, 23, 26, and 34 were nonresponsive to
thermal pulp testing. (Figure 1) The acrylic veneered metal
fixed partial dentures and composite restorations were dis-
colored (Figures 1 and 2). Radiographically, 12, 21, and 22
revealed endodontic obturation, post and core, and periapical
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radiolucency (Figure 3). There was secondary caries under
the crowns of teeth #14, 16, and 22. The bilateral maxillary
sinuses were extensively pneumatized, extending from the
second premolar to second molar region. (Figure 3).

The patient had long-standing missing posterior stop-
pers. She had a habitual mandibular forward positioning to
attain a severe crossbite in both anterior and posterior regions
(Figure 2). Manual mandibular manipulation to centric re-
lation position returned an edge-to-edge anterior relation.
There was a midline shift in the anterior region of approxi-
mately 2 mm to the right side (Figure 2). During the mandib-
ular lateral movements, only a minimal shift was noted; the
patient had an open-and-close chewing pattern and showed a
tendency toward anterior guidance.

According to the intraoral and radiographic evaluation
(Figures 1, 2, and 3), the patient was diagnosed with moder-
ate chronic periodontitis, pulp necrosis, asymptomatic apical
periodontitis, secondary caries, endodontic failures, esthetic
failures in acrylic veneered fixed partial denture, TMD, and
anterior crossbite. The maxillary teeth except tooth #11 had a
questionable prognosis. The patient was offered appropriate
treatments to preserve and restore the maxillary teeth with
metal-reinforced fixed temporary restorations and a partial
removable prosthesis to rehabilitate the mandibular poste-
rior areas. However, the patient was unwilling to accept the
option due to past dental experiences and long-term prog-
nosis concerns. The patient was self-motivated for implant
dentures and expected the dentures to function similar to
natural teeth. After a detailed conversation of therapeutic
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FIGURE 3 Preoperative radiographic evaluation. A, Preoperative
orthopantomography. B, Preoperative intraoral periapical radiographs

options and monetary considerations, she agreed to have
implant-retained, removable complete denture in the max-
illa. However, she was not willing for complicated sinus lift
surgical procedures. She intended to have mandibular molar

FIGURE 2 Preoperative intraoral
condition. A, Occlusal view of the maxillary
arch displaying unaesthetic restorations.

B, Mandibular arch displaying amalgam
restorations in tooth no. 35, 44, and 45. C,
Frontal view of the teeth in habitual bite
displaying deep crossbite. D, Frontal view
of the mandible in edge to edge relation
displaying midline shift. E, Right lateral
view of the teeth in habitual bite displaying
deep crossbite. F, Left lateral view of

the teeth in habitual bite displaying deep
crossbite

implant-supported crowns later, only if deemed necessary for
better mastication. Prosthodontic rehabilitation was planned
to extend over 1 year. Since she had no limiting factors to un-
dergo surgical procedures, she was categorized as American
Society of Anesthesiologists Physical Status-1 (ASA PS 1.5

3 | TREATMENT
3.1 | Immediate dentures and raise in the
vertical dimension

After extraction of maxillary posterior teeth and FPD on the
left side, upper and lower impressions were made. In a later ap-
pointment, the vertical dimension of occlusion was recorded,
there was a raise of 7 mm at the incisal region from that of the
patient's habitual bite. After a try-in of the waxed denture, an
immediate denture was processed. All the remaining maxil-
lary teeth except the tooth #17 were extracted, and the den-
ture was inserted and followed up after a week. The denture
was relined with a temporary relining material (GC Soft-Liner
Tissue Conditioner, GC Corporation) after a month.

3.2 | Surgical guide preparation

Two months after immediate denture insertion, the Immediate
denture was copied to fabricate a radiographic guide that com-
plements implant3D software (med3D implantology, med3D
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GmbH). The tooth #17 helped retain the radiographic guide.
The implants were virtually placed using the Med3D soft-
ware.'* Based on the med3D analysis, the radiographic guide
was modified to serve as a surgical guide. Metal sleeves were
placed in the acrylic surgical guide in the designated implant
locations (Figure 4).

3.3 | Guided surgical implantation

The surgical guide was retained with an anchor pin on the
left and tooth #17 on the right, and the mucosa along the cir-
cular sleeves was excised using a manual tissue punch. The
surgical template was removed to detach the excised mucosa
with a tweezer and replaced. According to the standard pro-
tocol for Straumann implants, a drill guide was placed in
the sleeve, and drilling was performed through the surgical

FIGURE 4 Preparation of the surgical
guide. A, The radiographic guide duplicated
from the immediate denture. B, Virtual
positioning of the implants based on med3D
analysis software. C, Implant positioning
sleeves placed on the guide based on the
med3D analysis. D, Surgical guide placed in
the patient's mouth
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guide. After executing the drilling process in all the implant
sites, the surgical guide was removed, a full-thickness mu-
coperiosteal flap was reflected, and irregular boney spicules
leveled. The sockets were irrigated with sterile saline, and
four implants (Straumann standard implants, Straumann®)
were inserted in their respective sockets, free-hand (Table 1).
Tissue level healing caps were screwed. Particulate miner-
alized bone allograft (Puros Allograft, Zimmer Dental. Inc)
was applied to the exposed implants, secured by a resorb-
able collagen barrier membrane (OSSIX Plus, Datum Dental
Ltd), and the flap was sutured closely around the healing caps
(Figure 5).

Cap. Amoxicillin (500 mg) thrice daily for 5 days and
tab. Diclofenac sodium (50 mg) twice daily for 3 days was
advised. The subsequent week, the denture was adjusted
and relined with temporary soft liner (Gc Soft-Liner Tissue
Conditioner, GC Corporation).
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TABLE 1 The list of implants used in the maxilla
Surface
Position Implant type Manufacturer/Type treatment diameter Walls Length
11 Soft tissue level collar Straumann sandblasted and acid- Parallel 10 mm
width: 2.8 mm Standard etched (SLA)
13 33 8 mm
21 10 mm
23 10 mm

3.4 | Fabrication of the prosthesis

Four months after the implant placement, the implants were
well osseointegrated for fabricating the final prosthesis. An
implant level impression was made using a regular setting,
medium body polyether impression material (Impregum™

FIGURE 5 Guided surgical placement
of the implants. A, Surgical guide firmly
placed over the maxillary ridge. B, A punch
was used to make a circular incision. C,
The incised mucosa was removed using

a tweezer. D, A surgical drill guide was
placed in the sleeve. E, Guided surgical
drilling. F, A full-thickness mucoperiosteal
flap reflected. G, Implants placed in their
respective sockets. H, Bone grafting in
deficient areas

Soft Tray 3SM™ ESPE™), and an open tray (Figure 6). The in-
terimplant relationship was recorded using a self-cured resin
verification jig (PATTERN RESIN™ LS, GC Corporation)
and tried in the patient's mouth. After making necessary ad-
justments in the implant splint, a master impression using
medium body polyether impression material (Impregum™
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Soft Tray 3M™ ESPE™) was made using a custom open
tray. (Figure 6) During the denture try-in, the centric relation
was not precise; hence, a new record was made. A dental
stone-based verification jig was used to evaluate the pas-
sivity. A metal bar was fabricated in the laboratory using a
conventional casting technique, and three male locator at-
tachments were soldered to the bar. The metal bar was tried,
and the fit was verified using intraoral periapical radiographs
(IOPAs). A metal casting, which will eventually be embed-
ded in the acrylic complete denture, was fabricated with three
openings corresponding to the bar's locator attachments. The
metal casting was tried on the cast and later embedded into
the final denture. Three female locator attachments were em-
bedded into the acrylic denture, corresponding to the bar's
male attachments (Figure 7). The final denture was inserted
in the patient's mouth, and an occlusal prematurities were
corrected.

4 | OUTCOME AND FOLLOW-UP

4.1 | Insertion of the final prosthesis

The complete maxillary denture was inserted in the patient's
mouth, with the bar's male attachments corresponding to

FIGURE 6 Abutment level,

open tray impression technique. A,

The Osseointegrated implants. B, The
impression copings fully seated into the
implants. C, Making the impression using an
open tray. D, Impression copings secured in
the impressions. E, Implant analogs secured
in the impression copings. F, Soft tissue
master cast
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the female locator attachments in the denture. The occlusal
prematurities were corrected, and a balanced occlusion was
attained. The patient's tendency to habitually protrude the
mandible was less than the immediate denture's initial days.
The patient's smile line revealed the teeth till the cervical
third and the interdental denture base acrylic. The frontal and
profile views of the patient were satisfactory (Figure 8). The
patient was delighted with the outcome.

4.2 | The follow-up appointments

The 4-month postsurgery follow-up displayed a complete
soft tissue healing clinically and successful osseointegration
radiographically (Figure 9). The patient had no complaints
during the 1-week postdenture insertion follow-up appoint-
ment. However, some minor occlusal discrepancies were
corrected for functional reasons. The patient was able to
maintain the hygiene well. There was no evidence of dental
biofilm accumulation in the dentures, implant bar area, and
the lower natural teeth. The patient succeeded in breaking
away the habitual protrusion of the mandible by the 1-month
follow-up appointment. The temporomandibular joint was no
longer tender, and there was no clicking of the joint during
mandibular movements. During the 6-month and 9-month
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FIGURE 7 Laboratory fabrication of
the metal bar and hybrid acrylic dentures
with locator attachments. A, Metal
abutments secured on the master cast. B,
Metal bar cast in a conventional technique.
C, The metal bar with three locator
attachments. D, Metal insert of the complete
denture evaluated on the metal bar. E &amp;
F, Finished hybrid acrylic complete dentures

follow-up appointment, the patient reported to have efficient
mastication and intended not to have mandibular molar im-
plants. There were no adverse events in the remaining natural
teeth, the complete maxillary dentures, the bar attachments,
and the implants. Radiographic evaluation revealed the right
implants to bone integration (Figure 9).

5 | DISCUSSION

The extraction of teeth is regarded as a final course of ac-
tion in dental treatment planning; every attempt is made to
preserve the natural teeth to support a fixed or removable
prosthesis.15 Conversely, some contemporary implantolo-
gists consider implant-supported prosthesis equivalent to or
sometimes superior to natural teeth regarding longevity.15
The treating dentist should consider several aspects to de-
cide about saving the tooth or replacing with implants; these
aspects include patient comfort, function, longevity, and es-
thetics.'® The patient in the current report had maxillary teeth
with multiple complicating factors, including an overall CAL
of —5.3 mm.(Figures 1, 2 and 3) Replacing the periodontally
compromised teeth with implants has long-term reliability
in bone preservation and oral hygiene maintenance.'” Tooth
# 12, 21 and 22 had endodontic failures. A previous study

reported that implants replacing teeth with endodontic fail-
ures have a success rate comparable to endodontic retreat-
ment.'® Moreover, in the current case, teeth # 21 and 22 were
confronted by large parallel posts and a CAL >6 mm. The
tooth #12 had a CAL of 9 mm on the distal side and a grade
2 mobility. All the abutment teeth (# 16, 13, 23 and 26) had
necrotic pulp; teeth # 16, 13 and 23 had secondary caries
and tooth # 16 and 26 had grade 2 furcation involvement.
(Figures 1 and 3) The patient had difficulty maintaining ad-
equate hygiene due to defective restorations and complained
of long-standing halitosis.

There is a paucity of long-term randomized clinical trials
involving a large sample size to determine a proper treatment
protocol for the potentially edentulous maxilla.®> However, a
maxillary denture without palatal coverage, supported by 4-6
implants, were shown to be successful. > A collective 10-
year survival rate of 99.3% was reported for 4-6 splinted im-
plant-retained RCD compared to 85.7% for two independent
implant-retained RCD.” In the reported case, only four an-
terior implants were used to avoid complicated sinus-related
surgical procedures. A few earlier reports support the reli-
ability of such an approach.m’22 Moreover, the implant sur-
vival, marginal bone loss, and prosthodontic complications of
4 anterior implants-bar-supported maxillary RCD were com-
parable to 6-8 implants extending posteriorly.” Additionally,
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FIGURE 8 Final insertion of the
prosthesis. A, The metal bar secured on
the implants. B, Right lateral view of the
denture in occlusion with the lower natural
teeth. C, Left lateral view of the denture in
occlusion with the lower natural teeth. D,
Frontal view of the denture in occlusion
with the lower natural teeth. E, Extraoral
profile view of the patient in a gentle smile

the bar attachment systems yielded lesser mechanical main-
tenance issues than independent attachments; however, they
are disadvantaged with the possibility of mucosal inflamma-
tion below the bar.®?1%32* A bar-splinted, implant-retained
RCD has long-term reliability concerning the preservation
of bone.”> Some studies reported the bar's fabrication using
CAD/CAM technology.'**** A CAD/CAM technology re-
duces the chance of casting errors, and using a titanium bar
reduces the weight; however, the cost is usually on the higher
side.”® We used a conventional cast bar due to financial rea-
sons and unavailability.

A misfit of the framework may lead to bacterial accu-
mulation and micro-movements at the defect, leading to bi-
ological and mechanical complications. Previously, framed
clinical guidelines were followed in this report to prevent
such complications.27’28 An acrylic verification jig was used
to record and evaluate the inter implant relations accurately,
a dental stone verification jig to evaluate the passivity, and a
radiographic examination to verify the cast bar fit. The most
common complication in the first year of an RCD usage was
a loss of retention due to wearing off/damaged retentive at-
tachments.”” In the current case, there was no retention loss
during the first 9 months; however, the patient was informed,
the importance of periodic follow-ups and the possible need
to repair/replace the RCD components.

The long-term implant survival rate in the maxillary im-
plant-overdentures is significantly less than that of the man-
dible." Residual ridge resorption in the maxilla considerably
affects the labial surface, often leading to a ridge narrower
than 7 mm, especially anterior to the maxillary sinus.” A
2-staged surgical intervention to augment the ridge is gener-
ally a complicated process and suffers from a certain degree
of morbidity to the patient. Alternatively, narrow dental im-
plants of 3.3 mm can be considered. In the current case, the
maxilla had bone width deficiency; hence, 3.3 mm Straumann
standard dental implants were chosen. The bony defects were
dealt with simultaneously guided bone regeneration during
implant insertion. No implants were placed in the molar re-
gion due to severe maxillary sinus pneumatization and the pa-
tient's unwillingness to undergo a sinus lift procedure. During
the 9-month follow-up, the clinical evaluation indicates that
the four implants would be adequate to retain and support a
removable prosthesis. A previous study reported a 97.5% suc-
cess rate and 100% survival when four-dental implants with
3.3 mm width were used in the maxilla.>* However, the study
used titanium-zirconia implants, while in the current reported
case, Straumann standard titanium alloy implants with a soft
tissue collar of 2.8 mm were used (Table 1). The soft tis-
sue level implants could have the same successful results and
minimal marginal bone loss around the implants.”'
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FIGURE 9 Follow-up radiographic evaluation. A, 4-mo
postsurgery follow-up orthopantomography displaying good
osseointegration. B, 6-mo postdenture insertion follow-up
orthopantomography

The oral health-related quality of life and patient satisfac-
tion (OHRQoL) with an implant-retained RCD is superior
to that of a conventional complete denture,s’6 but inferior to
that of an implant-supported FCD.*? The patient's clinical
situation, preferences, and anatomical factors impact prost-
hodontic modality and, eventually, patient satisfaction. In the
present case, the patient had a relative maxillary deficiency,
which needed an out of the ridge placement of prosthetic teeth
for adequate upper lip support. An FCD could pose difficulty
in the hygiene measures in such situations.'® Overcontoured
restorations, undercuts at the implant's junction, and the gaps
between the FCD and the tissue complicate the cleanability. 10
In the current case, the implant-retained RCD was found to
facilitate easy hygiene. Though a bar-retained overdenture is
complex, the cleanability is equivalent to that of direct preci-
sion attached overdentures.*

Before the treatment, our Patient suffered from TMD,
possibly because of collapsed occlusion, habitual protrusion,
and over-closure, leading to constant micro-trauma to the
TMI. The patient's occlusal vertical dimension was low. The
habitual protrusion did pose difficulties during jaw relations;
it was not easy to manipulate the patient's jaw due to some
degree of TMJ dysfunction, chronic pain, and tenderness on

palpation; the occlusion was adjusted several times by selec-
tive grinding during the delivery and follow-up appointments.
An appropriate occlusal scheme for an RCD is debatable; we
provided a balanced occlusion based on the published guide-
lines.** Toward the end, a significant recovery of the patient
from TMD was recorded, demonstrating the importance of
accurate maxillomandibular relations for an optimum TMJ
health. However, using adjunctive diagnosis methods, such
as RMN, bite plane therapy, and mandibular movement ana-
lyzer could have augmented TMJ dysfunction's diagnosis and
treatment.

The patient was recommended to have the missing lower
posteriors replaced with implant-supported restorations.
However, the patient conveyed a satisfactory level of mastica-
tory efficiency with the shortened dental arch (SDA) during
the 6- and 9-month follow-ups and differed from having man-
dibular posterior implants. The patients' financial constraints
could have influenced the reported feedback and needs fur-
ther follow-ups. Moreover, she refused to wear a removable
prosthesis in the mandible due to her past dissatisfaction with
traditional RPD. The SDA concept has an acceptable long-
term OHRQOL.35 A minimum of four occlusal units (OU) is
required for adequate patient adaptation for function.*® In the
current case, there were only three OU after maxillary reha-
bilitation as the patient was not willing for the lower posterior
teeth replacement. Despite having only three OU, the patient
reported a significant improvement in the TMJ dysfunction
symptoms and masticatory efficiency. A previous study sug-
gested that 3-5 OU does not pose a significant risk of TMD.”’
Furthermore, female patients display a lower correlation be-
tween the OU and the TMD.?® The correction in the occlusal
vertical dimension could have influenced the improvement
in the current case. However, a long-term follow-up in the
current case is needed to ascertain the results.

The current reported case portrayed the restoration of a
potentially edentulous maxilla with four tissue level narrow
implants (3.3 mm), conventionally cast metal bar with three
locator attachments, and a hybrid acrylic RCD. The 9-month
follow-up assessments and the patient feedback indicated the
protocol to be reliable, esthetic, and hygienic. A few studies
support the protocol; however, long-term clinical trials with a
large sample size are required to establish credibility further.

6 | LEARNING POINTS/TAKE-
HOME MESSAGES

Within the limited, 9-month follow-up of the current case, the
following take-home messages can be drawn.

1. Four narrow dental implants and conventionally cast
bar-retained removable hybrid acrylic complete denture
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may be adequately efficient and satisfactory to the ter-
minal dentition patient.

2. The temporomandibular joint dysfunction can be signifi-
cantly reduced with appropriate rectification of errors in
maxilla mandibular relation.

3. A shortened dental arch, having three occlusal units, may
not pose a risk for TMD; it could be adequately efficient
and satisfactory to the patient.

However, this patient's long-term follow-up and new
clinical trials are necessary to ascertain the protocol's re-
liability. In the current case, we have learned that deter-
mining the maxilla mandibular records in a patient with
habitual protrusion is difficult; the clinician may need to
perform occlusal corrections several times during treat-
ment and maintenance.
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