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Abstract

Pterygoid implants are a newer and a valuable treatment
modality for rehabilitation of posterior atrophic maxilla.
Posterior atrophic maxilla has been a challenging entity
for the surgeons for implant placement. A wide range of
surgical techniques are described in the available literature
for the reconstruction purpose, comprising of sinus floor
augmentation, alveolar distraction, guided bone
regeneration, use of zygomatic implants and pterygoid
implants/ pterygo-maxillary implants.

Keywords: Pterygoid Implants, Ttphil, Maxilla, Atrophic

Ridge, Rehabilitation, Sphenoid Bone

Introduction

With the advancements in recent times, restoration of
edentulous ridges with the implant has proven to have a
higher success rates (84-92%) with the availability of
Although,
atrophied maxilla is not an uncommon finding, it makes
the

rehabilitation in such situation.™ Implant placement in the

sufficient bone in the maxillary ridges.

conventional implant system unsuitable for
posterior atrophic maxilla poses a challenge for various
different reasons, the obstructions include the presence of
maxillary sinus, low quality/quantity of available bone and
the inherent problem of accessibility to the surgical

area.™®* In order to eliminate these limitations, a variety
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of choices are available today (sinus lift, bone grafts, Parp Sinus Available Bone | Type Of
alveolar distraction, guided bone regeneration, short Type Invasion Implant  To
implants,tilted/zygomatic implants, pterygoid Be Used
implants.*®""! Sinus floor augmentation, being the most PARP1 | No >13 mm Retromolar/
popular surgical intervention, has gained popularity in the Pterygoid
last three decades."®*" However, it has its own PARP2 | Yes 10 mm — 13 mm | Retromolar/
drawbacks, such as sinus membrane perforation, bone Pterygoid
graft infection and sinusitis)."**® These unnecessary PARP3 | Yes 5-9 mm Pterygoid
surgical intervention can be eliminated by using pterygoid PARP4 | Yes <5 mm Pterygoid
implants. Implants placed in pterygomaxillary region Table 1: Classification of PARP

depicts ossteointegration providing retention and Definition Vrielinck et al. ! stated that

stability.”” Various terms have been used to refer “ The pterygoid implant

pterygoid implants, throughout the literature (tuberosity enters in the region of the
implants / pterygomaxillary implants) as they are placed former  second  molar,
through the maxillary tuberosity (most distal aspect of follows an intrasinusal
maxillary alveolar process) into the pterygoid plate.!*®?! trajectory in a dorsal and

History mesio-cranial direction,

e Pterygoid implant was first proposed by Linkow where it subsequently
(1975) & perforates the  posterior

o First described by Tulsane JF in 1992, thereby used by sinusal wall and the
many other researchers pterygoid plates.”

e Paul Tessier (1989) was credited for proposing the Bone type The pyramidal process of
idea of implant placement in the pterygoid region. the palatine bone and the
72223 pterygoid process of the

Pterygoid Anatomic Radiographic Prediction (Parp) sphenoid are dense cortical

[24] bone.[2627.28]

PARP is a diagnostic prediction for implant placement in Vital structures Internal  maxillary ~ artery,

pterygomaxillary region, it was proposed by Luis et al. posterior or superior alveolar

The PARP predicts the difficulty to be encountered, nerve, pterygoid muscles®”,

simultaneously suggesting the type and length of implant infratemporal fossa,

to be used. pterygopalatine fossa,

nasopharynx and sphenoid

sinus.?%

Angulation of implant | 45° -50°

© 2020 1JDSIR, All Rights Reserved

Pagel 3 3



Dr. Jitender Kumar Mandyal, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

Concept Of Implant Placement In Pterygoid Region
Discussion

Pterygoid implants has the benefit of providing an
anchorage in the posterior atrophied maxilla, eliminating
the requirement of sinus lifts or bone grafting and
enhancing the axial loading. Placement of these implants
can be acceptable in two different sites such as pterygoid
process or the pterygomaxillary process. The available
literature depicts no clear difference between the two sites
of implant placement and there is no consensus present
concerning the nomenclature of pterygoid implants.

The implant length and angulation varies for the two
locations. For the placement in pterygoid process (plates)
the preferred implants are longer with distal angulation
between 35°-55°, which depends on the location of sinus
floor and the height of tuberosity. However, shorter
implants with an angulation of 10°-20° are used for the
pterygomaxillary region, in order to stimulate the proper
angulation of the third molar.”? The use to pterygoid
implants is indicated for all the age groups and systemic
conditions, even a diabetes type 2 (HbAlc<7%) patient is
appropriate for restoration of missing tooth via pterygoid
implant.” These implants ranges from 15 mm to 20 mm
in length, due to their longer path,*”#! they have a
pointed, self-tapping apex ensuring enchorage.®” These
implants achieve bi-cortical anchorage, enhancing the
axial loading and eradicating the posterior canteliver./??
With a wide thread profile, the implant neck provides
compression in the tuberosity region.’® Under the
supervision of Henri Diedrich with the collaboration of the
Swiss company TRATE new implants designed are
surface treated with hydroxyapatite/tricalciumphosphate
(HA/TCP) having a conical shape with compressive
threads (3.5 or 4.5 mm diameter and length of 16, 18, 20

mm).E
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The placement of these implants decreases the overall
treatment expense due to the ability of the clinician to
avoid unnecessary addition of certain techniques (such as
sinus lift, bone grafting).” A simple and efficient
technique allows a faster surgery with less morbidity.?"
many studies depict technical difficulty, requiring surgical
expertise with proper anatomy knowledge.® The greater
palatine foramen may constitute a major risk for intra oral
bleeding.”) Other common complications includes pain
and trismus, which can be managed easily.*” Hemorrhage
from the internal maxillary artery is rare (as it is located
25 mm away from the pterygomaxillary suture.

Balshi et al. (1995) **3¢ conducted a three clinical series
of pterygoid implants with 41 patients (follow-up period
of 1 month to 63 months) reported success rate of 86.3%.
In 1999, they increased their study sample to 356
implants, obtaining a cumulative success rate of 88.2%.
Again in 2005, they placed 164 implants with a higher
success rate of 96.3%. The authors related this increase in
success rate of implant survival with the change of
implant surface from machined to titanium oxide.

Ridell et al. B placed 22 implants in the posterior
maxillary region with a follow-up of 12 years and reported
a 100% success rate.

Gaining the anchorage from junction of three different
bones (the pyramidal process of the palatal bone, the
pterygoid process of the sphenoid bone and the maxillary
tuberosity), often leading to improper terminology usage
related to pterygoid implants. A significant difference
between the pterygoid implant and the tuberosity implant
is that the pterygoid implant are engaged in dense cortical
part of pterygoid bone and the palatal bone, while
tuberosity implants are directed and engaged in cancellous

maxillary bone of poor quality.4*>3!
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Surgical Technique

The technique demonstrated by Valeron and Valeron is
used to prepare the implant site (by combining drills and
osteotomes, starting with a round bur to create an entry
point). The smallest straight osteotome is used to start the
preparation of the implant bed followed by a pilot drill,
establishing a pathway and determining the direction of
the implant axis. Thereafter, successive straight
osteotomes and drills are used to increase the diameter.
Implant placement in pterygomaxillary region is within
the maxillary tuberosity, parallel to the posterior wall of
the sinus, with the same technique described by Valeron
and Valeron with the only difference of using curved
osteotomes rather than the straight osteotomes.

It was suggestive by Valeron et al. to use osteotomes in
order to preserve maximum bone and reduce surgical risks
(hemorrhages). While, Nocini et al. utilized anatomically
modified osteotomes to ease access to maxillary tuberosity
used bur and osteotomes

area. Penarrocha et al.

simultaneously gaining the advantage of the two
techniques, while placing the implants in pterygomaxillary
region. Osteotomes were used to minimize the surgical
risk, preserve bone, for tactile control, whereas, the drills
were used to facilitate the formation of implant bed
(especially in dense cortical bone area).[*?

In a study conducted by Candel et al.®!in 676 patents for
1,053 pterygoid implants. They reported a success rate of
90.7%. Making it a viable alternative for posterior
atrophic maxillary rehabilitation.

Protocol For Pterygoid Implant Placement

1. Diagnostic level:

a) Clinical assessment summary/ relevant medical
history

b) Pretreatment Photographs:

e Extraoral: Frontal, Lateral, Obligue

© 2020 1JDSIR, All Rights Reserved

o Intraoral: Frontal, right, left, upper and lower Occlusal
View
c) Radiographs: OPG, CBCT, RVG
2. Surgical level:
e Presurgical Stereolithography Model
Surgical guides (used to avoid perforations into adjacent
anatomical sites) and stereolith models (to identify
patient-specific anatomy, point of entries, exit and
mesiodistal, buccopalatal angulations) are required for
gaining the clinical advantage of pterygoid implants,
which is fabricated by conversion of patients CT Scan
images (Dicom) to STL format. Various others steps are
followed such as virtual planning of implant placement,
clinical angle measurement, the surgical metal template is
fabricated with markings of point of entry and drilling
angulation according to the planned sites.
e Surgical phase
A tilted concept is utilized for pterygoid implants (i.e.
TTPHIL technigue) in conjunction with surgical metal
guide (fabricated using stereolith model). The placement
of implant is done from the second molar edentulous
space to the third molar edentulous space towards the
junction of the following bones (posteroinferior projection
of the sphenoid, palatine process, maxillary surface) with
distal angulation of 25-45 degrees (depending on the
maxillary floor and height of tuberosity). A pilot drill in
combination with a final tapered drill (single drill concept)
is used to prepare the implant bed, with entry point and
angulation guided by the metal template. For the
immediate implant loading the torque value should be of
>40N should be obtained. Multiunit abutments with a
range of lengths (3-5 mm) and angulations (30, 40, 50
degrees) are placed and parallelism obtained. Confirming
the postoperative implant position via OPG.
Tulasne” demonstrated a technique for pterygoid implant

placement using a 22 mm long implant, anchorage to the
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maxilla and palate with distal angulation between 35 — 55

degrees. The osteotomes being used for the tactile control

and bone preservation and the drills for the preparation of

implant bed.!*?

3. Prosthetic level:

Partial or complete arch rehabilitation can be achieved by

following a two- step open tray direct impression

technique comprising of:

e Splinting of multiunit impression copings followed by
putty and light body material.

e Attachment of the multiunit implant analogs to the
copings

e Gingival mask is poured around the implant analog

o Final cast is obtained by pouring die stone

e Bite registration, jaw relation, jig trail are recorded
and sent to the lab ( for CAD CAM designing)

e Metal trial and bisque trial are done (prior to
cementation)

The Tall Tilt Pin Hole Immediate Loading Concept

(TTPHIL-ALL TILT)

It is a flapless (single drill) technique. An overall

radiographic evaluation is necessary which comprises of

CBCT, panoramic films with the fabrication of

stereolithography models and surgical guides. Further, the

dicom images are converted into STL files following

which surgical planning is done. Various studies are

performed to evaluate the bone density with identification

of the anatomical structures, mandating the need for

maintaining adequate safety distance from the palatine

neurovascular bundle, inferior maxillary artery, pterygoid

plexus, distance from alveolar ridge to apical portion of

the pterygoid apophysis, nasal cortex, anterior and

posterior walls of maxillary sinus. Demarcation of the

ideal implant angulation and length are marked along with

the entry point and exit point on the sagittal and coronal

view (considering the walls of maxillary sinus) following

© 2020 1JDSIR, All Rights Reserved

which are reproduced in the stereolith models (used for
mock surgery, patient education, fabrication of surgical
templates). During the surgical procedure the sleeve is
incorporated with the surgical guide to guide the direction
of the drill.*}
Indications %

o Edentulous posterior maxillary atrophic ridge

e For Immediate loading (eliminating cantilever)

e Aids in zygomatic implants and short implants

e Failed grafting
Contraindications 2442

e Severely devitalizing systemic disease

e Inaccessible posterior maxilla

e Reduced mouth opening

e Absence of tuberosity

e Impacted third molars
Conclusion
During the past few years pterygoid implants have gained
enormous amount of interests. As the use of these
implants aid in the elimination of sinus lifts, bone grafting
or zygomatic implants, leading to decrease in an overall
cost. Pterygoid implants have a high success rate and
minor complications. Therefore, they are considered as a
good alternative for atrophic posterior maxillary region.
Declaration of Patient Concent
The authors certify that they have obtained all the
appropriate patient consent forms. In the form the
patient(s) has/have given his/her/their consent for
his/her/their/images and other clinical information to be
reported in the journal. The patient(s) understand that their
name and initials will not be published and due efforts will
be made to conceal their identity, but anonymity cannot be

granted.

Pagel 3 6



Dr. Jitender Kumar Mandyal, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

References

1.

Sorni Marco, Guarinos Juan et al (2005) Implant
rehabilitation of the atrophic upper jaw: a review
of the literature since 1999. Med Oral Patol Oral
Cir Bucal 10:E45-E56

Tulasne J. Osseointegrated fixtures in the
pterygoid region. In: Worthington P, Branemark
Pl, editors. Advanced osseointegration surgery,
applications in the maxillofacial
Quintessence Publ; 1992. 182-2.

Jaffin RA, Berman CL. The excessive loss of

region.

branemark fixtures in type IV bone: a 5-year
analysis. J 1991;62:2-4.
https://doi.org/10.1902/ jop.1991.62.1.2.

Balshi TJ, Wolfinger GJ, Balshi SF. Analysis of
356 pterygomaxillary

Periodontol

implants in edentulous
arches for fixed prosthesis anchorage. Int J Oral
Maxillofac Implants n.d.;14:398-406.

Candel E,
Rehabilitation of the atrophic posterior maxilla
with pterygoid J Oral
Implantol 2012. https://doi. org/10.1563/AAID-
JOI-D-10-00200.

Rodriguez X, Lucas-Taul” e E, Elnayef B, Altuna

Penarrocha D, Penarrocha M.

implants: a review.

P, Gargallo-Albiol J, Pe"narrocha Diago M, et al.

Anatomical and radiological approach to
pterygoid implants: a cross-sectional study of 202
cone beam computed tomography examinations.
Int J Oral Maxillofac Surg 2016;45:636-40.
https://doi.org/10.1016/j. ijom.2015.12.009.

Degidi M, Daprile G, Piattelli A. Influence of
Stepped Osteotomy on  Primary Stability of
Implants Inserted in Low-Density Bone Sites: An
In Vitro Study. Int J Oral Maxillofac Implants.

2017;32(1):37-41.

© 2020 1JDSIR, All Rights Reserved

8.

10.

11.

12.

13.

14.

15.

Degidi M, Daprile G, Piattelli A. Influence of
underpreparation on primary stability of implants
inserted in poor quality bone sites: an in vitro
study. J Oral Maxillofac Surg. 2015;73(6):1084-
8.

Parra M, Olate S, Cantin M. Clinical and
biological analysis in graftless maxillary sinus
lift. J Korean Assoc Oral
2017;43(4):214- 20.
Rodriguez X, Lucas-Taulé E, Elnayef B, Altuna

Maxillofac Surg.

P, Gargallo-Albiol J, Pefiarrocha Diago M, et al.

Anatomical and radiological approach to
pterygoid implants: a cross-sectional study of 202
cone beam computed tomography examinations.
Int J Oral Maxillofac Surg. 2016;45(5):636-40.
Butterworth CJ, Rogers SN. The zygomatic
implant perforated (ZIP) flap: a new technique
for combined surgical reconstruction and rapid
fixed dental rehabilitation following low-level
maxillectomy. Int J Implant Dent. 2017;3(1):37.
Cara-Fuentes M, Machuca-Ariza J, Ruiz-Martos
A, Ramos-Robles MC, Martinez-Lara I. Long-
term outcome of dental implants after maxillary
augmentation with and without bone grafting.
Med Oral Patol Oral Cir Bucal. 2016;21(2):e229-
35.

Ardekian L, Oved-Peleg E, Mactei EE, Peled M.
The clinical significance of sinus membrane
perforation during augmentation of the maxillary
sinus. J Oral Maxillofac Surg. 2006;64(2):277-82.
Morand M1, Irinakis T. The challenge of implant
therapy in the posterior maxilla; providing a
rationale for the use of short implants. J Oral
Implantol. 2007;33(5):257-66.

Pabst AM, Walter C, Ehbauer S, Zwiener I,

Ziebart T, Al-Nawas B, et al. Analysis of

>~
on
Ao

Page


https://doi.org/10.1016/j.%20ijom.2015.12.009

Dr. Jitender Kumar Mandyal, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

16.

17.

18.

19.

20.

21.

22.

23.

implant-failure predictors in the posterior maxilla:
a retrospective study of 1395implants. J
Craniomaxillofac Surg. 2015;43(3):414-20.

Curi MM, Cardoso CL, Ribeiro Kde C.
Retrospective study of pterygoid implants in the
atrophic posterior maxilla: implant and prosthesis
survival rates up to 3 years. Int J Oral Maxillofac
Implants. 2015;30(2):378-83.

Tulasne JF. Implant treatment of missing posterior
dentition. In: Albrektsson T, Zarb GA, editors.
The Branemark  Osseointegrated

Chicago: Quintessence; 1989. p. 103.

Implant.

Laney WR, editor. Glossary of Oral and
Maxillofacial Implants. Chicago: Quintessence;
2007. p. 182-8.

Park YJ, Cho SA. Retrospective chart analysis on
survival rate of fixtures installed at the tuberosity
bone for cases with missing unilateral upper
molars: A study of 7 cases. J Oral Maxillofac Surg
2010;68:1338-44.

Reiser GM.

pterygoid, and palatine region: Anatomic and

Implant use in the tuberosity,

surgical considerations. In: Nevins M, Mellonig

JT, editors. Implant Therapy Clinical Approaches

and Evidence of Success. Vol. 2. Chicago:
Quintessence; 1998. p. 197.
Linnkow LL (1977) Maxillary implants: a

dynamic approach to oral implantology. In:
Anonymous North Haven, CT: Glarus Publishing,
USA, pp. 109-11212.

Ali S.A et al. Implant Rehabilitation For Atrophic
Maxilla: A ReviewJ Indian Prosthodont Soc (July-
Sept 2014) 14(3):196-207.

Tulasne JF (1992) Osseointegrated fixtures in the
Worthington P,

pterygoid region. In. In:

Branemark PI (edn). Advanced Osseointegration

© 2020 1JDSIR, All Rights Reserved

24,

25.

26.

27.

28.

29.

30.

31.

Surgery: Applications in the Maxillofacial
Region. Chicago: Quintessence; 1992. p. 182.
Luis SS, de Barutell CA, Elena T. PARP:
Diagnostic Prediction for the Choice of Clinical
Strategies in the Pterygomaxillary Region; 2016.
p. 2-11.

Vrielinck L, Politis C, Schepers S, Pauwels M,
Naert 1. Image-based planning and clinical
validation of zygoma and pterygoid implant
placement in patients with severe bone atrophy
using customized drill guides. Preliminary results
from a prospective clinical follow-up study. Int J
Oral Maxillofac Surg 2003;32:7-14.

Bidra AS, Huynh-Ba G. Implants in the pterygoid
region: a systematic review of the literature. Int J
Oral Maxillofac Surg 2011;40:773-81.
Graves SL. The pterygoid plate implant: a
solution for restoring the posterior maxilla. Int J
Periodontics Restorative Dent 1994;14:512-23.
Lee SP, Paik KS, Kim MK. Anatomical study of
the pyramidal process of the palatine bone in
relation to implant placement in the posterior
maxilla. J Oral Rehabil 2001;28:125-32.

Nag P.V.R et al. Pterygoid implant: Option for
rehabilitation of the atrophic posterior maxilla.
International Journal of Contemporary Dental and
Medical Reviews (2019), Article ID 011218.
Agbaje J.O et al. Rehabilitation of Atrophic
Maxilla using pterygoid Implants: Case Reports.
Modern Approaches in Dentistry and Oral Health
Care (2018).

Araujo RZ, Santiago Janior JF, Cardoso CL,
Benites Condezo AF, Moreira Jinior R, Curi MM.
outcomes  of implants:

Clinical pterygoid

systematic review and meta-analysis. J Cranio-

Pagel 3 8



Dr. Jitender Kumar Mandyal, et al. International Journal of Dental Science and Innovative Research (1JDSIR)

32,

33.

34.

35.

36.

37.

38.

39.

Maxillofacial Surg 2019:47:651-60.
https://doi.org/10.1016/j.jcms.2019.01.030.

Bidra AS, Huynh-Ba G. Implants in the pterygoid
region: a systematic review of the literature. Int J
Surg  2011;40:773-81.
https://doi.org/ 10.1016/j.ijom.2011.04.007.

Balshi TJ1, Lee HY, Hernandez RE. The use of

implants in the

Oral Maxillofac

pterygomaxillary partially
edentulous patient: a preliminary report. Int J Oral
Maxillofac Implants. 1995;10(1):89-98.

Balshi TJ, Wolfinger G, Balshi S 2nd. Analysis of
356 pterygomaxillary implants in edentulous
arches for fixed prosthesis anchorage. Int J Oral
Maxillofac Implants. 1999;14(3):398-406.
Fernandez-Valeron J, Fernandez-Velazquez J.

Placement of screw-type implants in the

pterygomaxillary pyramidal region: Surgical
procedure and preliminary results. Int J Oral
Maxillofac Implants. 1997;12(6):814-9.

Balshi SF, Wolfinger GJ, Balshi TJ. Analysis of
164 titanium oxide-surface implants in completely
edentulous arches for fixed prosthesis anchorage
using the pterygomaxillary region. Int J Oral
Maxillofac Implants. 2005;20(6):946-52.

Ridell A, Gréndahl K, Sennerby L. Placement of
Branemark implants in the maxillary tuber region:

anatomical considerations, surgical technique and

long-term results. Clin Oral Implants Res.
2009;20(1):94-8.
Pefiarrocha M1, Carrillo C, Boronat A,

Pefiarrocha M. Retrospective study of 68 implants
placed in the pterygomaxillary region using drills
and osteotomes. Int J Oral Maxillofac Implants.
2009;24(4):720-6.

Candel E, (2012)

Rehabilitation of the atrophic posterior maxilla

Penarrocha D et al

© 2020 1JDSIR, All Rights Reserved

40.

41,

42,

with pterygoid review. J Oral
Implantol 38(Spl-1):461-466
Laney WR (2007) Glossary of oral and

maxillofacial implants. Quintessence Publishing

implants: a

Co, Ltd., Berlin, Germany

Venkat Ratna Nag P, Sarika P, Vasantha Dhara.
Pterygoid implant: option for rehabilitation of the
atrophic posterior maxilla. Int J Contemp Dent
Med Rev 20109.
https://doi.org/10.15713/ins.ijcdmr.135.

Signorini L, Faustini F, Samarani R, Grandi T.
Immediate fixed rehabilitation supported by
pterygoid implants for participants with severe
maxillary atrophy: 1- Year postloading results
from a prospective cohort study. J Prosthet Dent

2020.

Pagel 3 9



