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EFFECT OF RIDGE SPLITTING SIMULTANEOUS WITH IMPLANT
PLACEMENT FOR TREATMENT OF NARROW RIDGE

Ahmed A Abd Elhalim*, Bahaa Tawfik™, Ahmed Hosni"""

ABSTRACT

Objectives: To assess the effect of ridge splitting simultaneous with implant placement for treatment of narrow ridges.

Subjects and Methods: Twenty four implants were placed in twelve patients with narrow alveolar ridge of maxilla randomly

selected from the outpatient clinic of the Department of Oral and Maxillofacial Surgery, Faculty of Dental medicine Cairo (Boys)

Al-Azhar University. Results: Ridge splitting showed increase in bone width , bone density and bone stability with minimal pain

and postoperative swelling. Conclusions: Ridge splitting is a reliable method for treatment of narrow ridge.
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INTRODUCTION

Tooth loss may occur gradually throughout life
span, replacement of missing teeth with dental
implant procedures is one of the greatest advances
in dentistry. The problem of resorbed ridges and the
ways to add hard and soft tissues in defective sites to
provide adequate height and width for appropriate
implant insertion has still remained a challenge .

Alveolar ridge volume reduction is a direct
consequence of tooth loss @. This dimensional
change occurs mainly at the expense of bone
remodeling ®. The bone resorption can make it
impossible to insert implants due to inadequate
space or can create unfavorable aesthetic and
functional conditions for prosthetic rehabilitation®.

Different ridge
have been utilized with comparable success to

augmentation  techniques
regain bone thickness in resorbed ridges. These
include bone grafting procedures such as guided
bone regeneration (GBR)®, onlay block graft, ®
distraction osteogenesis®, and inlay graft™”. Guided

bone regeneration show relatively long healing
time and the risk of membrane exposure that could
result in bone loss or implant failure are the major
limitations of this technique ®?. On the other hand,
onlay bone graft show relevant morbidity, and the
resorption of a significant part of the graft or its
exposure are two of the most frequently reported
complications (%11,

As a result of these drawbacks, another
treatment option for augmentation of the bucco-
lingual dimension of the alveolar ridge is ridge
split technique. This technique is performed by
using Osteotomes, chisels, horizontal spreaders or
screw spreaders to create a controlled greenstick
fracture and split the alveolar ridge into 2 parts in
order to create a wider implant bed. After implant
placement, the space between the implant periphery
and surrounding bone is called the gap or jumping
distance, it was once believed that if this distance
was greater than 1.5 mm, a bone graft was needed;
however, this is controversial and many clinicians
believe that larger gap fills with bone(> 9,
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The ridge splitting technique requires a minimum
of 3 mm of bucco-lingual width with at least 1 mm of
cancellous bone between the 2 cortical plates, which
would allow introduction of instruments and the
maintenance of good blood supply to the split part 4,

SUBJECTS AND METHODS

This study was carried out on twelve patients
selected  from the Outpatients Clinic of Oral and
Maxillofacial Surgery, Faculty of Dental Medicine,
Al-Azhar University.

Clinical inclusion criteria:

1. Patients diagnosed with narrow ridges (3-6 mm)
in maxilla as determined by cone beam CT.

2. Patient cooperation and motivation
3. Good oral hygiene.

4. Patients age ranged between (18 to 50) from
both sexes.

Preoperative evaluation

Brief history was recorded and a clinical ex-
amination was done. Preoperative CBCT was taken
for every patient.

Surgical procedure:
A) Disinfections & Anaesthetic Technique:

Disinfection was done with  Betadiene for 5
minutes. The patient instructed to rinse his mouth
with Chlorhexidine Gluconate 0.12 % (Orovex: Oral
Rinse/Macro Company) mouthwash prior to the
surgery. Anaesthesia was performed by Mepevacine
Hcl 2% (Vasoconstrictors Levonordefrine 1: 20000
Alex Company) for anesthesing of the site of the

surgery.
B) Surgical flap exposure:

A mucoperiosteal flap extending from the mesial to
the distal tooth related to the surgical site was reflected

to obtain access and visibility to the subperiosteal
surgical site using a sharp #15 blade.
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C) Ridge split & expansion technique:

An axial osteotomy of the edentulous alveolar
ridge was initiated at the center of the ridge using
a surgical disc mounted on low speed handpiece.
Chiesel then used to split the alveolar ridge into buccal
and palatal tables till desired osteotomy width was
obtained. The osteotomy width was measured by using

periodontal probe 1.

Bone expanders of increasing diameters were
used between the bone tables to make expansion of
bone until the desired horizontal ridge dimension was
obtained. This whole step was done by using (Split
Master Il Kit, MR.CURETTE Company, South Korea)
for splitting and expansion of the alveolar ridge.

D) Implant installation:

The implant (Biomate Medical Devices Technology
Company, Taiwan) was installed in the prepared site
manually till primary friction was obtained. Wrench
ratchet was then used to exert more force to seat
implant in place to full length.

E) Flap Repositioning &Closure:

Flap was repositioned in its place and soft tissue
had been closed over the implant using (proline) 3-0
suture.

Postoperative care:
1) Immediate Postoperative care:

Patients were instructed to take a postoperative
medical regimen containing the following:

1. Augmentin I gm (Amoxicillin 875mg + clavu-
linic acid 125mg GSK Company) capsules ; 1
cap. every 12 hours for 7 days.

2. Brufen 600 mg (Ibuprofene, Abbot) tablet 1 tab.
every 8 hours for 3 days.

3. Alphintern 10 mg (Amoun Pharmaceuticals) tab-
let; 1 tab. every 8 hours for 7 days, one hour before
each meal.
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4. Chlorhexidine gluconate 12 % mouthwash (Chy-
motrypsin + Trypsin, Amoun Company) 2 times
daily for 7 days.

2) Postoperative instructions:
I* day instructions:

Instruct the patient to place cold fomentation, never
to dink hot drinks, never to smoke and never to use any
mouth wash.

2" day instructions:

Stopping the cold fomentation and mouth rinsing
with Orovex mouth wash & sterile saline.

3 day instructions:

Hot fomentation ( 10 minutes on every 30 minutes,
at least 8 times a day)

3) Patient Follow up:

The first visit was to check the site of surgery, facial
swelling and assure that patients followed the given
instructions. The second visit was at the 4" day to
check facial swelling. The third visit was at the 7th day
after surgery to check facial swelling and to remove
the stitches.

RESULTS
1- Pain (visual analogue scale):

All patients experienced mild pain to moderate
pain at the surgical site. Seven patients experienced
mild pain while five patients experienced moderate
pain. In the seventh day, the same patients were
evaluated by pain severity, all patients experienced
no pain to mild pain. Five patients experienced mild
pain while seven patients experienced no pain at all.
There was statistically significant decrease of pain
intensity after seven days.

2. Implant stability:

Immediately after implant insertion, the mean
value of ISQ was 60.82 in the first stage. At 6
months the mean value increased to 72.17. There
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was statistically significant increase of implant
stability after 6 months.

3. Bone width:

The alveolar ridge width range was (3-6) mm
with mean value was 4.06 mm. The mean value of
the bone width after 6 months was 7.17mm. There
was statistically significant increase of bone width
after 6 months.

4. Bone Density

The bone density around implants by Hounsfield
Unit (HU) was CBCT
preoperative with mean value of 546 HU and 6

obtained from the

months postoperatively with mean value 675 HU.
There was a statistically significant increase of bone
density after 6 months.

5. Facial swelling:

There was statistically significant increase of
facial swelling 1 day postoperatively, followed
by statistically significant decrease after 4 days,
followed by statistically insignificant decrease
after 7 days. There was no statistically significant
difference between preoperative and 1 week
postoperative facial measurements for swelling.

DISCUSSION

There are many advantages of ridge splitting
procedure. Iteliminates therequirement ofharvesting
bone from a second surgical site as intraoral (ramus
, tuberosity , mandibular symphysis ) or extraoral
(tibia , iliac crest ) 9. Implants placed immediately
after the ridge split procedure also reduces patients
costs and treatment time '”. The main surgical risk
is the fracture of the labial cortical plate which may
occur during ridge split or ridge expansion by using
bone expanders or during implant insertion '®. In
previous studies, the risk of cortical plate fracture is
minimal during implant placement ',

Use of
very important as an antiseptic agent due to its

chlorhexidine  preoperatively is
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antimicrobial activity and its ability to reduce
plaque formation at different concentration ?%. We
also it postoperatively which played indispensable
part in achieving satisfactory healing. This was
also supported by Tolstunov @V who clarified the
importance of maintaining a meticulous oral hygiene
and chlorhexidine rinses in the postoperative healing
period.

There was a controversy about the use of bone
graft is within the space generated after ridge
splitting. Some authors reported that no need
for bone graft if this space smaller than 3mm @2,
However in the present study, there is no need for
bone graft as we use bone expanders to the desired
width.

In the current study, there was a significant in-
crease in the pain in the first day of implant place-
ment which became minimal at seventh day similar
to the study performed by Ramal et al ® and Moro
et al ®¥ that showed that soft tissue healing after
ridge splitting was uneventful as well as the pain
and swelling were comparable to usual dentoalveo-
lar surgical procedures.

Usually the primary stability of the dental im-
plant originates from mechanical engagement with
the cortical bone. It is affected by the quantity, qual-
ity of bone that the dental implant was inserted into,
surgical procedure, length, diameter, and implant
form. On the other hand secondary stability is con-
sidered as a biological phenomenon, on which it’s a
result of healing that takes place around the implant
itself @,

The results of the present study revealed that
the implant stability increased significantly after 6
months which was similar to study by Kreissel®®
who assessed the implant stability in expanded
ridges and reported that the application of the bone
spreaders significantly increased ISQ values over
the study period.

Digholkar et al @? specified the importance of
ISQ where the acceptable stability range, based
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on many studies made with RFA, lies between 55
and 85 ISQ with an average ISQ level of 70. In the
present study, the mean ISQ value after a healing
period of 6 months was 72.12.

In the present study, there was significant increase
in bone width due to alveolar bone splitting and
expansion resulted in an indication of a successful
treatment which was similar to the study performed
by Simion et al ®® and Scipioni et al ®. They
demonstrated an alveolar width gain between 1 and
4 mm after the split-crest procedure and successful
immediate implant placement.

In the current study, bone density around
implant measured by Hounsfield Unit (HU) showed
highly statically significant difference between
preoperative (546 HU) and postoperative (650 HU)
CBCT.

These results correlated with the studies
conducted by Fanuscu et al ®¥ where expansion
technique resulted in increase in bone density
compared with drilling technique which aid in
better primary stability of the implant as the implant
adheres to bone firmly without mobility.

In the current study, there was significant
increase in the facial swelling at the first day which
decreases gradually similar to the study by Rahal ¢V
who placed 20 implants in narrow ridge of anterior
maxilla by using bone expanders. Also similar to the
study made by Ramal ®® who placed 20 implants in
posterior mandible by using ridge split technique.

The least postoperative swelling and compli-
cations were due to using of series of chisels and
mallet which lead to less resonance frequency, less
heat generation, less bone loss and higher implant
stability®?.

CONCLUSIONS

1. Ridge splitting technique with simultaneous
immediate implant placement is a successful
minimally invasive technique for horizontal
augmentation of the maxillary narrow alveolar
ridge.
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Ridge splitting and bone expanders lead to in-
crease in the stability of the dental implant and
density around dental implant.

Ridge splitting technique show minimal postop-
erative pain and facial swelling.
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