Case report

DIRECT SINUS LIFT WITH PIEZOSURGERY

ABSTRACT

Piezosurgery is an alternative technique over conventional oral surgical procedure which is
gained popularity in the field of dentistry. It's a minimally invasive procedure that reduces the
chance of harming soft tissues and vital systems including nerves, blood vessels, and mucosa.
This device is utilised in operations such as osteotomies, periodontology, and implantology,
as well as oral surgical procedures and sinus augmentation. The salient feature of
peizosurgery includes bone cutting without damage to the surrounding soft tissues with
sufficient visibility in the operating field without generation of heat. This case report
illustrates its use in the direct sinus lift procedure.
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INTRODUCTION:

The maxillary and mandibular teeth are commonly associated with endodontic and
periodontal problems and are often lost first. Following extraction there is residual alveolar
ridge resorption. In the maxilla, pneumatisation of sinus may be often seen following tooth
extraction. This leads to poor bone quality and reduced bone height posing a challenge in

restoration of the tooth using implants with subsequent requirement of bone graft.

Sinus lift procedure in posterior maxilla is one of the most important procedures in
Implantology to facilitate implant placement in patients with reduced bone height. Tatum first
described the elevation of the maxillary sinus floor in 1976, and Boyne published it in 1980
[1, 2]. There are 2 important approaches to elevate the maxillary sinus floor. The first
approach includes lateral antrostomy, which is the most definitive and the frequently
performed technique. Summers advocated the crestal approach, using osteotomes [3]. Pal
concluded that there was significant gain in bone height in lateral antrostomy approach (mean

8.5mm) than in crestal approach performed by osteotome method (mean 4.4 mm) [4].




One of the most common complications following maxillary sinus augmentation is
Schneiderian membrane perforation. The conventional approach involves the use of rotary
instruments during osteotomy risking the membrane perforation [5, 6], followed by hand
instruments during manual elevation. However, piezosurgery as proposed by Torella [7] and
Vercelotti [8] can be used for osteotomy and membrane floor elevation. Piezoelectric devices
uses low-frequency ultrasonic vibrations for osseous surgeries that are designed to cut bony

structures precisely without damaging the soft tissues [9].

These devices usually has a handpiece and foot control unit that are connected to the main
power unit. The handpiece has a holder which contains irrigation fluids that create an
adjustable jet of 0-60 ml/min because of peristaltic pump attached to it. The debris are
removed from cutting area maintaining a clean blood free operating field due to cavitation
(production of imploding bubbles). Thus providing adequate visibility in the area [10]. This
device offers three specific therapeutic features. Initially, it offers micrometric sectioning,
favoring precise cutting with no loss of bone. Later, it selectively sections mineralized bone,
without damaging the soft tissues surrounding the bone. Finally, this device ensures less

bleeding due to physical cavitation [11].

This case report presents the direct sinus lift procedure of maxillary posterior edentulous
region using Acteon Piezotome Cube and Acteon tips ®.The aim of this clinical case report is
to show the use of piezosurgery in direct sinus lift procedure.

CASE DESCRIPTION:

A female patient, aged 48 years reported to the hospital with chief complaint of missing teeth
in upper right and left lower back teeth region and difficulty in chewing. She wanted to
replace them with fixed artificial teeth. History revealed that the teeth were extracted due to
caries 4 years back. She was systemically fit and had no history of chronic sinusitis or long

standing nasal obstruction and no other deleterious oral habits.

On clinical examination, teeth no 16, 17 were missing [Figure 1, 2] with well healed bony
ridges. RVG, OPG and CBCT findings showed that the bone height was 4mm in 16 &17
region and was insufficient to place implant. [Figure 3, 4, 5] Therefore, Lateral osteotomy
was planned with two stage surgery followed by implant placement. Informed consent was
obtained after discussing the planned procedure from the patient. Blood investigations were
done.
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[Figure 3]

16,17 REGION

Fig. 1-5. clinical examination

SURGICAL PHASE:

Local anesthesia of 2% lignocaine with 1:80,000 adrenaline was given in the right maxillary
posterior region. An incision was given using #15 surgical blade extending from the distal

surface of premolar to the maxillary tuberosity region. A vertical incision was placed from
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premolar to the sulcus. A full thickness buccal flap was reflected, and a bony window was
traced using Acteon Piezotome Cube ® and Acteon tips. The initial bone marking was done
using tip #BS5. This was followed by the deepening with SL1 tip [Figure 6]. The bone was
traced till a very thin plate of buccal bone remained over the sinus lining [Figure 7]. The
lining in the vicinity of the bony window was partially raised and lifted using the SL3 tip.
The sinus floor was elevated using sinus floor elevators [Figure 8]. The space between bone
and sinus lining was filled with PRF (Platelet rich fibrin) and a collagen membrane was

placed on top [Figure 9, 10].

[Figure 6] [Figure 7]

[Figure 8] [Figure 9]

[Figure 10] Figure 6-10: bone tracing




Flaps were approximated, and sutured with 3-0 silk [Figure 11]. Postoperative instructions
were given to the patient with antibiotic and anti-inflammatory coverage. The patient was

recalled after 7 days for evaluation and suture removal [Figure 12].

[Figure 11] [Figure 12]

Figure 11,12: sutured structure

Postoperative assessment of following parameters was done after 1week [Table 1& 2].

Pain (by Visual Analogous Scale) [Table 1].

0 No pain

1-3 Mild pain

3-7 Moderate pain
7-10 Severe pain

Gingival inflammation status: Gingival index [Table 2].

0 No inflammation
1 Mild inflammation
2 Moderate inflammation

3 Severe inflammation




e Swelling (Present/Absent)
e Complication — If any
Postoperatively the patient reported no pain or any inconvenience during the healing period.

On the VAS, score 0 was recorded. Patient took analgesics for only two days. Gingival Index
of the surgical site was 0- no inflammation. There was excellent wound healing, with no
swelling or nerve and soft tissue injuries. Post-op CBCT was obtained after 6 months showed

2mm increase of bone height from the original 4mm [Figure 13].

Figure 13: Soft tissue injuries

DISCUSSION:

latrogenic perforation of sinus floor is greater with the use of rotary instruments.
Piezosurgery instrument does not cut the soft tissues had made the surgery easy. It provided a

clear vision in our mind as well as on the site due to the bloodless field.

Peizosurgery was easy to operate because it was similar to ultrasonic scaler, it is highly
precise and safe during cutting of hard tissue, the hand piece was light in weight the LED
light was very convenient in accessing the site during the procedure as there was no need to
adjust the light of the dental chair. The selective and thermally harmless nature of Acteon

piezotome cube resulted in a low bleeding with clean and smooth cut during surgery.

The complications associated with the use of mechanical instruments such as high
temperature even for a short period of time is detrimental to the cells as the regenerative

process of these vital structures will be impaired [12].

In their study, Chiriac et al. discovered that using piezoelectric surgery speeds up the healing
process and lowers inflammatory reactions while the graft is healing, which aids in
maintaining the live bone tissue after it has been transplanted [13]. With the rotational

technique and ultrasonography, Pearrocha-Diago discovered perforations of Schneider's
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membrane in 7% and 1.7 percent of the patients, respectively, with membrane integrity intact
in 91.2 percent. The rotary method resulted in a 5.9 mm bone gain compared to 6.7 mm with
ultrasound [14]. Literature shows controversial opinions regarding the osteogenic ability of
PRF. PRF alone is mainly used for treatment of maxillary sinus augmentation, intrabony
defects (IBD), and tooth extraction. Some studies concluded that PRF alone can improve
bone formation, but many scientists doubted this finding [15]. Our case findings showed a
bone gain of 2mm only in the augmented region and this is insufficient for implant
placement. Thus we advocate the use of bone graft with PRF for better osteogenic potential.

Harder examined the bone-cutting performance and intraosseous temperature of three current
ultrasonic bone surgery equipment and discovered that the Piezotome and Piezosurgery 1l
outperformed the SurgySonic substantially. The Piezotome caused the least amount of

intraosseous warmth to rise [16].

Delilbasi discovered that a sinus lifting treatment using Piezosurgery generates less

postoperative pain and swelling than a conventional approach [17].
CONCLUSION:

Piezosurgery aims in reducing the intraoperative and post-operative complications, and
increases the patient’s comfort and efficiency of the novice operator. We feel that
Piezosurgery with its ease of superior precise cutting and exclusive targeting of hard tissue,
its use must be recommended to more complexes surgical cases and be an essential instrument

of every dental operatory.
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