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Flapless implant surgery is an emerging modality of treatment in implant dentistry that is known to offer several 
advantages. However, this procedure is inadvisable for situations where there is an absence of labial/buccal bone, 
reduced width of alveolar ridge, or a need for alveoloplasty to create prosthetic space. This clinical report describes 
the biologic and prosthodontic consequences of placing implants through flapless surgery and without preoperative 
treatment planning. Importance of proper treatment planning and a detailed discussion of prosthetic/restorative 
space analysis are discussed. (J Prosthet Dent 2011;105:286-291)
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The success of mandibular im-
plant-retained overdentures in the 
prosthodontic rehabilitation of an 
edentulous patient is well estab-
lished.1-4 The overdenture retained by 
2 implants is often regarded as the 
standard of care for the edentulous 
mandible.4,5 Edentulous patients of-
ten seek dental implants to improve 
function, self-confidence, and quality 
of life. However, before providing im-
plants to these patients, it is impera-
tive that additional treatment planning 
procedures are followed. This helps to 
provide information on the choice of 
prosthetic design (bar or individual 
attachments), number of implants, 
position of implants, amount of 
prosthetic/restorative space needed, 
choice of implant system, and choice 
of attachment system. 

Flapless implant surgery for eden-
tulous patients has gained popularity 
in recent years.6-8  An obvious advan-
tage of this technique is the elimina-
tion of the need to surgically raise a 
flap and expose underlying bone to 
place the implant. This has been re-
ported to increase patient comfort 
and acceptance, and to minimize the 
loss of soft tissues that heal faster 
with minimal complications.6 Other 
advantages include reduced pain, 
swelling, and reduced surgical proce-
dure time.6 Disadvantages of this pro-
cedure include increased expense for 

treatment planning using cone beam 
computed tomography, and fabrica-
tion of a stereolithic surgical guide.8 
Additionally, it cannot be used in situ-
ations where there is an absence of 
labial/buccal bone, or there is insuffi-
cient width of alveolar ridge.6 Flapless 
implant surgery is contraindicated if 
there is a need for alveoloplasty dur-
ing implant placement to gain pros-
thetic space. 

Prosthetic space or restorative 
space can be defined as the 3-dimen-
sional space required in the oral cav-
ity to receive the planned fixed or re-
movable prosthesis and its associated 
components.9,10 Few reports have ad-
dressed issues of inadequate prosthet-
ic space for implant-supported pros-
theses.9-12 The amount of prosthetic 
space required is dictated by: 1) the 
position of planned prosthetic teeth, 
2) the design of the prosthesis, and 3) 
the establishment of proper occlusal 
plane and occlusal vertical dimension 
(OVD). Sometimes, additional pros-
thetic space is necessary if the implant 
has a metal collar projecting above 
the bone level. Inadequate prosthet-
ic space can result in problems such 
as an over contoured prosthesis, 
compromise in the neutral zone and 
tongue space, fractured prosthetic 
teeth, fractured prostheses, excessive 
OVD, and need for additional correc-
tive surgeries.10,11 Furthermore, it can 

impede the fabrication of the pros-
thesis itself.10 Alveoloplasty proce-
dures are often necessary to provide 
the required prosthetic space before 
implant placement and eventually to 
accommodate the ideal prosthesis. 
Sometimes, removal of an existing im-
plant and placement of new implants 
is needed after the required alveolo-
plasty procedures.10,11

Various methods have been adopted 
to determine prosthetic space.9-13 The 
most common is the fabrication of an 
optimal diagnostic denture/trial den-
ture, followed by creation of a putty/
stone matrix overlying the cast that 
covers the incisal and occlusal surfaces 
of the teeth. The vertical space is then 
measured from the indentations of the 
occlusal surfaces on the matrix to the 
crest of the residual ridge.9 This mea-
surement technique can be sufficient 
to determine prosthetic space in the 
posterior region as the prosthetic 
components and teeth are located di-
rectly above the crest of the residual 
ridge. Contrary to some reports,9,13 
this measurement technique is not 
appropriate for the anterior region 
because the anterior denture teeth 
are generally positioned slightly labial 
to the crest of the residual ridge, and 
prosthetic components are, therefore, 
located lingually to the anterior teeth. 
Consequently, measuring from the 
indentations of incisal edges on the 
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matrix to the crest of the ridge can 
provide the clinician with incorrect 
information about the availability of 
adequate prosthetic space (Fig. 1A).

To avoid this situation, a cross-sec-
tional putty/stone matrix can assist 
sites where implants are planned.12 
(Figure 1B) This can help the clini-
cian determine accurately if adequate 
space exists directly below the region 
of the denture that overlies the crest 
of the residual ridge; that is, where 
the implant and prosthetic compo-
nents would be located. Failure to do 
so might result in incorrectly assess-
ing the available prosthetic space and 
potential encroachment of the neutral 
zone. This is because the areas lingual 
to the denture teeth might be exces-
sively thick in the final prosthesis once 
adequate encasement of the attach-
ments has been provided. Another 
advantage of the cross-sectional put-
ty/stone matrix is that it provides in-
formation on the amount of horizon-
tal prosthetic space. This is especially 
advantageous when choosing the ap-
propriate type of attachment system 
as some attachments can provide a 
low vertical profile but have a wider 
horizontal profile (Locator; Zest An-
chors LLC, Escondido, Calif ). 

 The amount of prosthetic space 
from the soft tissue level for a man-
dibular overdenture retained by 2 
implants consists of space for: 1) pol-

ished collar of the implant, if any; 2) 
height of the abutment; 3) additional 
height of the attachment components 
that seat over the abutment and 4) 
thickness of the acrylic resin to encase 
the attachment adequately. Space 
analyzed in this manner is actually 
independent of the incisal edge posi-
tions of the anterior teeth. Therefore, 
measurement from the incisal edges 
to the crest of the residual ridge is 
unwarranted. This also explains why 
increasing the OVD is not a solution 
for 2-implant overdentures when 
prosthetic space is compromised. In 
most situations, a prosthetic space 
of 10 mm or greater from the soft tis-
sue ridge to the superior surface of 
the prosthesis, will provide adequate 
prosthetic space. This amount of 
space allows the clinician to choose 
from a wide range of attachment 
systems, and provide a denture with 
sufficient thickness of acrylic resin to 
encase the attachment without com-
promising the neutral zone. However, 
for a bar-supported overdenture, ad-
ditional space for hygiene is neces-
sary. The prosthetic space must allow 
for sufficient thickness of the bar and 
also space underneath.12,13 This clini-
cal report describes the biologic and 
prosthodontic consequences of insuf-
ficient treatment planning for flap-
less implant surgery for a mandibular 
overdenture retained by 2 implants. 

CLINICAL REPORT
 
An 83-year-old edentulous wom-

an was referred to a prosthodontist 
for evaluation and fabrication of a 
mandibular overdenture and a maxil-
lary complete denture (Fig. 2). Evalu-
ation of the patient’s history revealed 
that the patient had been edentulous 
for several years and was wearing 
conventional complete dentures on 
both arches. A few months before the 
prosthodontic consultation, the pa-
tient had 2 dental implants placed in 
the anterior region of the mandible, 
as she hoped to improve her exist-
ing situation. Analysis of the patient’s 
records revealed that the 2 implants 
had been placed through a flapless 
implant surgery in the lateral incisor 
regions. There were no records of pre-
treatment radiographs, treatment 
planning, or prosthetic space analy-
sis. Intraoral clinical examination re-
vealed that the patient had soft and 
hard tissue loss in the buccal areas, ex-
posing multiple threads of the rough 
surface of the implants. Radiographic 
examination revealed that both im-
plants had approximately 40% to 50% 
bone loss (Fig. 3A, Fig. 3B). The im-
plants were 4.3 x 13 mm in dimension 
(Replace Select; Nobel Biocare USA, 
Yorba Linda, Calif ) and were placed 
at different vertical levels of the bone. 
The soft tissues around the implants 

 1  A, Measurement from crest of residual ridge to incisal edges of matrix incorrectly dictates 
availability of 12 mm of prosthetic space. B, Measurement from crest of residual ridge to sur-
face of planned prosthesis, where implants and attachments would be placed, reveals only 5 
mm of available prosthetic space. This illustrates importance of using cross-sectional matrix 
for prosthetic space analysis.
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the patient’s expectations, a treat-
ment plan was developed to fabricate 
an implant-retained overdenture in 
the mandible and a complete denture 
in the maxilla. The patient declined 
any additional surgeries to correct the 
situation with respect to the implants. 
Preliminary and final impressions were 
made for both arches. For the mandi-
ble, it was predicted that there would 
be issues with prosthetic space due to 
the projected appearance of the im-
plants. Therefore, after border mold-
ing, an implant-level impression was 
made using polyether impression ma-
terial (Impregum Pentasoft; 3M ESPE 
Dental Products, St. Paul, Minn). A 
definitive mandibular cast was fabri-
cated from this impression using Type 
IV dental stone (Denstone; Heraeus 
Kulzer, South Bend, Ind). (Figure 4). 
Standard prosthodontic principles14 
were followed, and an ideal plane for 
the maxillary denture was developed 
based on esthetics and phonetics. 
The positions of the mandibular teeth 
were then determined based on max-
illary tooth positions. The trial den-
tures were evaluated intraorally and 
were considered satisfactory by the 
patient and the clinician. 

Indices were made on the mandib-
ular definitive cast, and a putty matrix 
was fabricated over the mandibular tri-
al dentures with condensation silicone 
putty material (Trixa Laboratory Putty; 
Dentsply, York, Pa). Cross-sectional 
cuts were made at sites corresponding 
to the implant analogs. Assessment of 
the putty matrix revealed that there 
were 7 mm of vertical prosthetic space 
on the right side and 2.5 mm of verti-
cal space on the left side (Fig. 5A, Fig. 
5B). Prosthetic space was considered 
compromised on the left side, making 
the left implant unusable for retentive 
purposes; it was therefore planned 
to use this implant only for vertical 
support. A titanium ball abutment of 
2.25 mm in diameter and 1 mm in cuff 
height (Ball Abutment-Titanium; No-
bel Biocare USA) was hand tightened 
on the right implant analog. A gold 
matrix attachment (Cendres+Metaux, 
Bienne, Switzerland) was placed on 

 2  Frontal view of edentulous residual ridges and implants at initial 
presentation. Note exposure of multiple threads of implant surface 
due to loss of hard and soft tissues after flapless implant surgery.

 3  A, Periapical radiograph of implant in mandibular 
right lateral incisor region reveals approximately 40% 
bone loss. B, Periapical radiograph of implant in mandib-
ular left lateral incisor region reveals about 50% bone loss.

showed inflammation and appeared 
non-keratinized. It was thought that 
either the implants had not been fully 
enclosed by bone, or the buccal bone 
was thin when the flapless implant 
surgery was performed. Consequent-

ly, as the bone remodeled, there was 
a loss of hard and soft tissue on the 
buccal surface. None of the implants 
demonstrated mobility or clinical 
signs of infection. 

Based on the clinical situation and 

A

B



289May 2011

Bidra

the ball abutment to confirm if ad-
equate space existed for acrylic resin 
to encase the attachment. 

The patient was informed of the 
treatment plan to use only 1 of the 
2 implants for retentive purposes. 

Thereafter, standard prosthodontic 
procedures were followed, and the 
dentures were processed in heat-
polymerized acrylic resin (Lucitone; 
Dentsply). The gold matrix attach-
ment was incorporated into the den-

ture during processing, and the final 
dentures were finished and polished 
(Fig. 6). The titanium ball abutment 
was then torqued intraorally over the 
right implant, at the manufacturer 
recommended torque of 35 Ncm; the 

 5  Measurement from cross-sectional putty matrix reveals 7 mm of vertical prosthetic space on right implant. (A) 
and only 2.5 mm of vertical prosthetic space on left implant (B)

 6  Intaglio surface of finished mandibular overdenture 
shows incorporation of attachment on right side and 
indentation on left side.

 7  Frontal view of anterior mandibular residual ridge, 
showing ball abutment on right implant and cover screw 
on left implant. Note similar vertical levels of  implants. 
Compare with Figure 2.

 4  Mandibular definitive cast prepared from implant-level final impression.
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 8  Frontal view of definitive maxillary complete denture 
and mandibular single implant-retained overdenture.

healing abutment over the left im-
plant was replaced with a cover screw 
(Nobel Biocare USA) (Fig. 7). The 
mandibular denture was adjusted on 
the intaglio surface to establish con-
tact with the cover screw, and the left 
implant was used for vertical support. 
Final occlusal adjustments were made 
to conform to the planned lingualized 
occlusal scheme, and the dentures 
were inserted (Fig. 8). The patient 
was given post-operative instructions 
for maintenance of the prosthesis, im-
plants, and surrounding tissues. An 
ultra-soft brush (Biotene SuperSoft; 
GlaxoSmithKline, Aiken, SC) was 
recommended for cleaning around 
the exposed rough surfaces of the 
implant, and the patient was placed 
on a 6-month follow-up program. At 
a 3-year follow-up, the patient con-
tinued to wear both dentures, and 
no further complications were noted 
with respect to the implants and the 
prostheses. 

DISCUSSION
 
The optimal treatment plan for 

this patient at the time of initial pre-
sentation would have been fabrica-
tion of optimal diagnostic dentures, 
followed by radiographic imaging, 
prosthetic space analysis, fabrication 
of a surgical guide, alveoloplasty, and 
placement of implants through tradi-
tional surgery. This patient was not an 
appropriate candidate for flapless im-

plant surgery due to the required alve-
oloplasty, and possibly an absence of 
bone in the facial region that resulted 
in exposure of multiple threads of the 
implant. 

The final treatment plan cho-
sen for this patient was based on a 
confluence of factors. The option of 
providing the patient with an over-
contoured prosthesis to accommo-
date an abutment and attachment 
on the left implant was eliminated. 
Such overcontouring would have 
encroached upon the neutral zone 
and space for the tongue, resulting 
in the patient’s discomfort and dis-
satisfaction. The patient was offered 
the option to remove both implants, 
followed by alveoloplasty and place-
ment of new implants at optimal lev-
els. However, the patient refused this 
option due to age and pre-existing 
medical comorbidities and saved it as 
an option if she experienced problems 
with the treatment selected. The final 
mandibular prosthesis for this patient 
was similar to a single implant-re-
tained overdenture with only vertical 
support provided by the second im-
plant. Single implant-retained over-
dentures have been shown to be su-
perior to conventional dentures in the 
mandible.15 A ball abutment system 
was selected to provide rotational 
freedom for the overdenture, that was 
retained by a single implant, and po-
tentially prevent excessive wear of the 
attachment. Furthermore, a recent in 

vitro study of single implant overden-
tures demonstrated that the reten-
tion obtained from a 2.25 mm ball 
abutment-attachment system was 
significantly higher than the Locator 
system (Zest Anchors LLC).16 A cover 
screw replaced the healing abutment 
of the left implant as it had the lowest 
vertical height. This allowed both im-
plants to be at the same level, which 
deterred potentially detrimental ful-
crum lines.  

SUMMARY

This clinical report described the 
biologic and prosthodontic conse-
quences of improper patient selec-
tion and insufficient treatment plan-
ning with regard to flapless implant 
surgery for a mandibular overdenture. 
Inappropriate implant positioning 
resulted in loss of hard and soft tis-
sues and compromised prosthetic 
space. This resulted in the fabrication 
of a less than optimal overdenture, 
which used only 1 of the patient’s 2 
implants for retention. However, flap-
less implant surgery is an emerging 
and attractive treatment where care-
ful patient selection and treatment 
planning is necessary to prevent simi-
lar situations. Optimal 3-dimensional 
positioning of the implants is more 
important than the surgical technique 
adopted for their placement.
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