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Abstract

The purpose of this article is to classify the types of telescopic prostheses that protect natural teeth as an alternative to traditional remov-
able prostheses, and to explain their advantages, disadvantages, indications and clinical significance in order to minimize the problems of
removable dentures. Telescopic prostheses consist of an inner (primary) crown permanently cemented to an abutment and an outer (sec-
ondary) crown attached to the prosthesis. Primary crowns protect the abutment from bruises and thermal irritation, and also provide re-
tention and stabilization of the secondary crown. The secondary crown combines the primary crown with the prosthesis to form a tele-
scopic unit, providing prosthetic retention and stability.
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1. Introduction

This Many different systems are improved for fixed partial dentures as a retention element in the prosthetic rehabilitation of partial
edentulism [1,2]. At the beginning of the 20th century, telescopic crowns began to be used as retainers for removable partial dentures
(RPDs). They are also known as double crown and sleeve coping or Conusrone, a German term that describes the cone-shaped design.
Telescopic crowns have mainly been used in RPDs to attach prostheses to the remaining teeth. [3,4]. But they can also be described as
retainers in detachable prostheses entirely of abutment origin [5]. Telescopic or conical crowns are widely used for retention. high
comfort, long-term survival can be achieved with these crowns [6].

A telescope crown was discovered in 1873 by Dr. Patented by J. B. Beers [7]. The telescopic bridge business The American System of
Dentistry published a removable bridge system supported by telescope crowns in 1887 and F. A. Peeso in 1894 [8,9]. Telescopic crowns
are widely used in some European countries such as Germany and Sweden and eastern Asia [9].

The term telescopic prosthesis refers to the type of prosthesis that includes double crowns as a retainer or attachment. These retainers
consist of two crowns; a primary or inner crown cemented to the abutment and a secondary or outer crown connected to the prosthesis
(Fig. 1) [10,11]. These crowns consist of an inner or primary telescopic coping permanently cemented to an abutment and a compatible
removable outer or secondary telescopic crown rigidly attached to a removable prosthesis. Copings were designed to protect the
abutment from caries and thermal irritation, and also provided retention and stabilization of the secondary crown. The secondary crown
attaches to the primary coping to form a telescopic unit and acts as a retainer for the rest of the tooth structure. The conical configuration
of the contacting walls produces a compressive inter-surface tension due to the wedge action. This concept is widely used in engineering
for fast and safe fixing of two matched mechanical parts. The tension must be strong enough to retention the RPD in place. In
restorations, the retention and stabilizing properties of telescopic retainers, which include the entire dental arch, are directly related to
their numbers, wall angles, and their harmonious distribution along the dental arch.

The average taper angle is usually 6 degrees [3,4]. Wear-off of the primary crown walls reduces the adhesion with the secondary crown.
The smaller the taper degree, the greater the friction retention [3]. If the abutment height is smaller, which affects the size of the inter-
surface contact between both components, a reduced angle of 2 to 5 degrees on each side should be used to improve retention. The
splinting effect of telescopic restorations occurs when multiple outer and fixed inner telescopic crowns are joined together in place.
Splinting and support elements are not affected by the degree of wall angulation [5].

Telescopic attachment dentures are functionally comparable to traditional fixed partial dentures (FPDs) and are considered the most
effective replacement for lost teeth and are well tolerated psychologically. The distribution of abutments for detachable prostheses must
comply with the principles governing the production of FPDs. Accordingly, removable prostheses are generally only indicated for
patients with multiple abutments distributed bilaterally in strategic positions along the dental arch.

Telescopic crowns have also been used successfully in RPDs and FPDs supported by endosseous implants in combination with natural
teeth, including overdentures [12,13]. The primary advantage of a telescopic prosthesis is retrievability. If the remaining dentition is in a
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state of transition, abutments splinted with FPDs can be a problem. A telescopic prosthesis is a more versatile alternative for these
patients because the prosthesis can be repaired without reconstruction of the entire superstructure, despite a localized failure.

The patient can distinguish the telescopic restoration by the extending of the outer telescopic crowns from their copings. The patient
should be instructed to avoid damage to the prosthesis during cleaning, as the distortion of the outer telescopic crown may render the
prosthesis dysfunctional. There is ample evidence that telescopic prostheses improve oral hygiene and periodontal health because
abutments are more accessible for oral hygiene. Also, the peripheral gingival margins and prosthesis can be easily cleaned after removal
from the mouth [3,13]. The splinting effect of the telescopic superstructure is similar to an FPD and has a positive effect on the
stabilization of the remaining tooth structure and improves periodontal health. This clinical report describes the clinical and technical
aspects of the use of telescopic crowns in the restorative treatment of two patients.

The outer surface of the seconder crown can have the anatomical shape of the natural tooth [14] or it can be in a simple coping shape
without anatomical landmarks [9,15]. Retention is achieved by fitting the outer crown to the inner crown [11,15,16].

Fig. 1: Telescopic crowns (over teeth and implants)

2. Types of telescopic crowns

Types of telescopic crowns Many types of telescopic crowns have been produced: 1-) Rigid double-crowns (cylindrical, conical) 2-)
Non-rigid double-crowns (resilient designs), 3-) Modified designs

2.1. Rigid double-crowns

Rigid double-crown-retained RPDs are defined as those with no clearance fit between inner and outer crowns. The RPDs use friction
or a wedging effect between crowns for exerting retentive forces. These included conically prefabricated copings with wedging effect,
frictional telescopic crown, and galvanoformed (electroformed) outer crowns (Fig. 2).

abutment

abutment abutment

Fig. 2: Rigid telescopic crowns

2.1.1. Cylindrical crowns

This type is a telescopic crown form with a parallel-sided inner crown (Fig. 3A) [17]. Retention is achieved by friction between the
inner and outer crowns [18]. This design was developed by Haupl and Béttger as stated by Langer and Behr [6,18]. The cylindrical
design has excellent retention and good aesthetic advantages in the marginal area [6,19]. However, these crowns are very difficult to
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manufacture because a perfect and correct fit between crowns is required [19]. Besides, as a result of continuous friction, the wear rate of
metal surfaces increases, and a leverage movement occurs [16]. Therefore, this type can only be used in abutments with sound-
supporting texture when a lot of retention is needed.

2.1.2 Conical crowns

This strain is a modification of the previous system and was developed by K. H. Kérber as noted by Langer, Hulten, Shiba, and Behr
[3,6,20]. The inner crown is cone-shaped (Fig. 3B) [19]. Thus, their axial surfaces are tapered occlusally at a certain angle called the
convergence angle (or taper) [16,21]. The retention is achieved with a wedge action. The smaller the angle of convergence, the greater
the retention force [3,6,10]. An angle of convergence of 6° is recommended. It results in a retention force of 5-10 N [6]. Shiba mentioned
that the 4°-8° angle can be used according to the crown length and physiological movement of the abutment [22]. Some authors have
proposed a 2° angle to maintain accepted retention [19,21,23].

The conical type is more commonly used than the cylindrical design as it is less difficult to manufacture and is less harmful to
abutments and support tissues [16,21,23]. This design also has the advantage of determining the forces to be applied to each abutment by
choosing the angle of convergence according to the clinical situation [3]. However, the disadvantage of the conical design is that
retention is reduced after a period of use [19,23,24].

A B

Fig. 3: A:Cylindrical crown, B:Conical crown

2.2. Non-rigid double-crown (Resilient Designs)

Non-rigid types have a gap between the inner and outer crowns at the terminal position of a prosthesis. There is no holding force due
to the space between the crowns. An additional holding attachment is needed, including the Marburg double-crown TK-SNAP and the
friction pin on the hybrid telescopic crown (Fig. 4).

Since they allow some freedom in vertical and rotational movements between inner and outer crowns, they can be called non-rigid
designs [4][3]. This can be achieved with some changes to the inner crown, outer crown, or both. These modifications result in reduced
close contact and creating a gap between the inner and outer crowns.

The Marburg double crown is a well-known flexible design [25,26]. It is based on a gap fit system where only the cervical third of the
inner crown is parallel to the outer crown and provides a space between the crowns. This gap allows little lateral movement between the
crowns and prevents stress generation [25,27,28]. In the Hofmann and Ludwig design, the cervical half of the inner crown is parallel-
sided, while the occlusal semi-conical and there is a gap of 0.2-0.5 mm between the crowns in the occlusal region [3][4]. Yalisove
presented a conical design in which the contact between the crowns was limited to 2 occlusal thirds, with a 76-254 um gap between the
crowns in the cervical third, allowing the outer crown to rotate and prevent unwanted friction [28].

These designs provide a flexible relationship between the abutment and the prosthesis and, according to the introducer and its
advocates, prevent harmful effects, adapt to the elasticity of the tissues, provide better force distribution and increase the survival rates of
the abutments. Flexible designs can be advantageous in cases of few residual or weak fulcrums and remote extensions. Studies have
shown that the resistant design is successful when used in implant-supported prostheses [29,30].

2.3. Modified Designs

Some systems have been developed with significant changes to the double crown concept. Often they depend on combining the
telescopic system with another type of connection :[2]

1-) Magnotelescopic crowns [2].

2-) O-ring coping attachment [5].

3-) Prefabricated telescopic attachments [3,31].
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Fig. 4: Resilient telescopic crowns

3. Telescopic Crown Advantages

The large retention force results from the engagement and extensive contact between the surfaces of the inner and outer crowns
[4,8,9,19,32,33]. This is due to the correct relationship between the inner and outer crowns as they are firmly attached to the prosthetic
base [8,10,32]. Since telescopic crowns completely surround the abutments, occlusal forces are transferred to the abutments via their long
axis [4,32]. The entryway for the prosthetic seating is easily provided by the parallelism of the inner crowns, even if the abutments are
inclined [5,33]. The telescopic attachment provides effective home care and good oral hygiene by providing access to the gum tissues of
the abutment. Moreover, a good fit of the inner crown to the abutment protects it from bruises and thermal irritation [3]. The use of
double crowns as a retentive element provides better aesthetics than clamps [32]. Good aesthetics can be achieved with ceramic surfaces
and appropriate color selection. Many authors have reported good patient satisfaction rates with telescopic prostheses [5,8-10,33].
Telescopic prostheses can be easily repaired even if an abutment is lost [5,10,21,34].

4. Telescopic Crown Disadvantages

Telescopic prosthesis fabrication requires very complex clinical and laboratory procedures. This results in a long treatment time and
increased cost [3,33]. It can be difficult to achieve the exact retention required between two crowns. Moreover, prosthetic retention can
only be evaluated after cementation of the crowns [11]. Also, after a period of use, the retention force between the crowns decreases.
This is due to repeated insertion and removal of the prosthesis and the wear of the crown metal [19,24,35,36]. Failure to ensure proper fit
of crowns or poor oral hygiene can result in cervical caries [20,21]. Aesthetic problems and difficulties can arise, such as showing the
plated metal or excessive contouring of the crowns.[33] Technical failure is one of the major problems with the telescopic prosthesis.
There may be technical failures such as loss of cementation, loss of veneer, or breakage of the artificial teeth, metal frame, or prosthetic
base [6]. Several studies have reported a high rate of technical failure with this type of prosthesis [6,17,21,36]. Follow-up, periodic
evaluation, and maintenance are required to overcome problems with technical malfunctions, cervical caries, and retention [37][21].

5. Clinical uses and indications of telescopic crowns

Telescopic prostheses are widely used clinically. There are many different types and designs of the double crown and telescopic
prostheses [4,32]. They are generally used in the rehabilitation of mouths where a few teeth remain. These dentures can be produced with
acrylic base [8,9].

In addition to being used with natural teeth, telescopic prostheses can be augmented with implants [29,30]. Moreover, telescopic
prostheses may be a good option for attaching implants to natural teeth [38]. The indications for telescopic crowns are generally as
follows [2].

a-) Situations where there is a small number of abutment teeth without proper distribution [5,21,39].

b-) Abutment teeth should be covered with crowns due to extensive caries or poor contour [4,32].

c-) Abutment teeth with protected prognosis [8,21,40].

d-) Advanced cases of periodontitis [20,39,41].

e-) When it is difficult to find a suitable way of insertion, such as with unique abutment teeth [16][5][33].

f-) Oral cancer patients [39,42].

g-) Attachment of natural teeth to implants [43].

h-) Occlusal reconstruction cases [2].

i-) Patients with poor dexterity [2,27].
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6. Discussion

Telescope crowns were introduced in the early 20th century as a attachment for movable partial dentures (RPD). While the primary
coping is permanently cemented to the support, the secondary telescopic crown is attached to the prosthesis. Copings protect the support
from decay and thermal irritation and provide the retention and stabilization of the secondary crown. The conical arrangement of the
contact walls creates a compressive stress between the surfaces, the foundation of which rests on the compression effect. This tension
should be strong enough to hold the RPD in place. The retention and stability of the telescopic attachments are related to their number,
the conical angles of the walls and their distribution in the dental arch.

The taper angle is usually 6 degrees [4]. Increasing the taper of the copings decreases the retention, and the reduction of the taper
increases the retention by increasing the friction force between the primary and secondary crowns [3]. The taper angle should be
determined according to the patient, when the support length is insufficient, a taper angle of 2-5 degrees should be used. When the
primary and secondary crowns come into contact, the splinting effect occurs in the restoration. Telescope retained prostheses (TRP) are a
safe and effective type of prosthesis in carefully selected cases [10].

Susanne Merk et al. made secondary crowns from 3 different types of PEEK material (pre fabric block, pressed pellet, pressed granule)
on 0, 1, 2 degree zirconium primary crowns and tested retention. They found that the retention strength was greater in the secondary
crowns group produced from industrial pellets pressed on a 0° angle primary [44]. Veronika Stock et al. found that the retention of
crowns (Co-Cr, ZrO2, galvanic) primary peek crowns of three different materials on the primary crown of 0, 1, 2 degrees was sufficient
regardless of the type of material and the taper angle. This is inconsistent with previous studies indicating that the taper angle affects
conservatism [45]. Franz Sebastian Schwindling et al. made zirconia secondary crowns on 1 and 2 degree zirconia primary crowns and
tested the retention force. They stated that CAD / CAM telescopic zirconia crowns provide sufficient retention when made with correct
milling and care [46]. Stefan Baser et al. compared the intraoral and extraoral retention of telescopic crowns and found a correlation in
the retention force plot.

The average taper angle is 6 degrees. Retention decreases as tapering decreases in copings. The angulation below this degree increases
the friction force of the retainer crown. If the contact interfaces between the crowns are limited by the abutment interfaces. Angles
between 25 degrees are sufficient to provide adequate retention. For each patient, the wall angulations of the primary crown for the
elements of the removable prosthesis are pre-evaluated and adjusted. Stabilisation and retention of telescopic attachments, number of
telescopic crowns, taper angles and distributions in restorations involving full arch are related. The wall taper angulation is usually 6
degrees. Increasing the coping taper angle causes a decrease in the retention between the elements of the telescopic system. Recent in
vitro studies in the lateral show that a retention force of 3-7 N 'per attachment is acceptable [1].

TRP can be preferred in tooth-tissue supported and only tooth supported cases. TRP can be compared functionally with fixed
prostheses, the principles of fixed prostheses are taken into account in the distribution of supports. In this respect, TRP should be
preferred in the presence of evenly distributed teeth on both sides of the arch. One of the important advantages of TRPs is that
corrections can be made. In cases where the prognosis of the remaining teeth is in doubt. Splinting with a fixed prosthesis may be
problematic. The telescopic prosthesis is a better alternative for this type of patient, because in the event of a local tooth loss, the
telescopic prosthesis can be repaired without the need to renew the entire superstructure. The patient can remove TRP by separating the
primary and secondary crowns. There is plenty of evidence that telescopic crowns improve oral hygiene and periodontal health. Gingival
areas and prosthesis can be easily cleaned after the prosthesis is removed from the mouth. The splinting effect of TRP's support teeth also
increases periodontal health [3,10].

Telescopic prostheses are an alternative treatment approach in well-selected cases with the advantage of splinting and retention similar
to fixed prostheses and ease of repair. Telescopic prostheses transmit occlusal forces along the long axis of the tooth. The telescopic
prosthesis can be removed by the patient and can be cleaned easily, braces are advantageous in terms of periodontal health and oral
hygiene. In addition to technical and clinical principles, planning and indication should also be done carefully. Five to ten years long
term Many studies indicate that TRPs show less loss compared hooked RDP and precision attachment prostheses [47].

Owal et al. found that 25% of the RPD performed was removed in the 1st year due to insufficient retention and stability of the
prosthesis [48]. During the first tooth extraction or tooth loss period, the alveolar bone is damaged rapidly in all dimensions, retention
and stability loss occur [48,49]. Preserving the bone level or size around teeth, tooth roots and implants is extremely effective [50]. Over-
involved tooth roots serve to preserve the alveolar crest [51]. It not only serves to preserve the bone but also the retention and the
stability of the prosthesis [52]. The telescopic prosthesis is mainly used to transmit occlusal forces from the artificial teeth to the
abutment without exerting damaging forces on the alveolar protrusion. Moreover, the added quality with the telescopic RPD is
proprioception because, as far as possible, the periodontal fibers of the retained teeth in the mouth give patients a sense of discrimination
of various pressure-like sensations [28,53]. Successful use of the telescopic prosthesis depends on the effective completion and
maintenance of the endodontic treatment of the abutment teeth. If the abutment is tooth, correct diagnosis is very important, current
periodontal status, radiographic examination, level of the remaining bone, evaluation of any systemic disease of the patient, oral hygiene
status and prognosis, all of these should be taken into consideration. Accurate diagnosis and skilled endodontic treatment are highly
successful [54,55].

According to a retrospective study performed on 72 patients with 75 tooth-supported telescopic prostheses, 7% loss was observed in
supporting teeth after 3.8 years of observation [21]. In another study where 554 TRPs were examined for 5 years, it was determined that
4.7% of the prostheses lost their function and 3.8% of the supporting teeth were lost. The survival rate after 5 years is 95% in prosthesis
and support teeth. At least 4 supporting teeth are recommended in TRPs. Facial repair was required in 26.9% of the prostheses, lining in
34.8%, and desimentation in the primary crown in 20.6% [17]. According to the results of another study comparing RDPs with rigid
precision attachment, telescopic crown attachment and hook attachment in terms of the stresses on the support tooth and prosthesis base
and the movements of the denture base, rigid precision attachment and telescopic attachment prostheses create more stress on the final
support tooth compared to the hook attachment prosthesis. . The rigid precision attachment prosthesis, on the other hand, creates more
stress on the final support tooth than the telescope retained prosthesis. The stress on the prosthesis base is less in the rigid precision
attachment and telescope attachment prosthesis. Rigid connection and cross-arc stabilization are recommended to reduce the movement
of the prosthetic base [56].
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7. Conclusion

The article describes of telescopic crown types and clinical factors, as well as design and indication principles, were discussed.
Stabilization of risky teeth with fixed splinted restorations is not generally recommended due to associated risk factors such as eventual
localized abutment failure. Removable telescopic prostheses can be preferred because they can be removed and repaired without
reconstructing the entire restoration. The retention and splinting properties of detachable telescopic restorations can be as effective as
FPDs. Internal telescopic copings can be cemented as separate crowns to facilitate the procedure. Telescopic restorations can be taken by
the patient for cleaning and easy access to the entire marginal periodontal area of the abutments. This promotes effective home care and
oral hygiene.
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