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ABSTRACT
Background: Post-extraction alveolar ridge resorption is unavoidable phenomenon ending with insufficient ridge
width. Measuring the physical dimensions of the available bone before implant surgery is an important aspect of
diagnosis and treatment planning. Bone height can be calculated from radiographs, while bucco-lingual ridge width
can be measured by conventional tomography, CT scanning and ridge mapping.
Radiographic techniques have certain disadvantages. Therefore the ridge mapping technique was used as an
option for determining alveolar ridge width.
The purpose of this study was to compare the validity of alveolar ridge width measurements obtained with ridge
mapping technique before surgical flap reflection against direct caliper measurement following surgical exposure of
the bone.
Materials and Methods: This prospective observational clinical study included 21 patients; 9 males (42.9%) and 12
females (57.1%) with mean age of 40.8. A vacuum formed acrylic stent was fabricated for each subject. The stent
provided two buccal/lingual pairs of consistent measurement points to provide a reference of measurement for
each implant site located 3 and 6 mm from the crest of alveolar soft tissue. Measurements (n=216) were made at 54
implant sites, the measurements obtained from the two techniques were compared and then accuracy of these
methods was assessed. The mean, standard deviation, standard error of mean were calculated and subjected to
statistical analysis using Student’s unpaired t- test, values <0.05 were considered statistically significant.
Results: There was no statistically significant difference between ridge mapping technique and intra-operative
measurement in determining alveolar ridge width.
Conclusion: The ridge mapping technique is a useful method in determining alveolar ridge width for its exactitude,
low cost, the immediate result and no need of radiation.
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INTRODUCTION

The pointed tips of the instrument penetrate the
buccal and lingual soft tissue layers and measure
the bucco-lingual width of the underlying bone.
A series of measurements of the proposed
implant site can be made prior to reflection of a
mucoperiosteal flap. This technique has been
advocated by Wilson (4) and Traxler et al. (5) as a
convenient and reliable method for assessing the
suitability of potential implant sites. This
procedure is performed chair-side and provides
instant information.
The direct caliper measurement following
surgical exposure of alveolar bone of the ridge
gives the most accurate measurement. (6, 7)
The aim of this study is to determine the
accuracy of ridge mapping technique by
comparing the measurements obtained by ridge
mapping with direct caliper measurements of the
alveolar ridge bone width after surgical exposure.

Nowadays, dental implants (DIs) are a reliable
treatment to replace lost teeth. However, placing
DI is not an isolated event; it is the result of a
cautious pre-surgical planning to fulfill the
esthetic and functional expectations of patients.
Assessment of the bucco-lingual dimension of
the osseous ridge is needed for proper treatment
planning. (1)
Conventional and computerized tomographic
imaging modalities have a significant advantage
in that bucco-lingual imaging is possible. (2, 3)
On the other hand, in a way to overcome
conventional radiographic limitations, some
clinical methods have been suggested to measure
transversal alveolar bone like ridge mapping
(RM) technique.
This technique involves penetrating the buccal
and lingual mucosa down to the alveolar bone
(following the administration of local anesthetic)
with calipers designed for this purpose.
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placed in the area to be measured; the tips of the
bone caliper were inserted into the guide holes,
penetrating through the soft tissue until there was
contact with bone and the measurements were
recorded in millimeters, (Fig.1)

MATERIALS AND METHODS
This prospective observational study included 21
patients, who attended the Department of Oral
and Maxillofacial surgery at the College of
Dentistry, University of Baghdad, for dental
implant treatment to replace single or multiple
missing teeth during the period extending from
November 2017 to August 2018.
The inclusion criteria were:
1) Patients ≥ 18 years of age including both
genders presenting with single or multiple
missing teeth in the maxillary and
mandibular arches for at least 6 months after
extraction (delayed implant placement
protocol) and good oral hygiene.
2) Patients with no history of any systemic
disease that could interfere with normal
healing or inability to withstand surgery such
as uncontrolled Diabetes Mellitus, bleeding
disorders or history of chemotherapy or
radiotherapy for the head and neck region.
The exclusion criteria included:
1) Presence of acute/chronic infection or local
pathological condition in the proposed
implant zone.
2) Parafunctional habits such as severe bruxism
and clenching.
3) Patients with limited mouth opening to a
degree that precludes easy handling and
instrumentation.
Every Patient was informed about the procedures
and the nature of the research, and those who
agreed to participate signed an informed consent.
The process started with an impression taken
using condensation silicone (heavy body)
impression material to form the diagnostic cast.
The proposed implant sites and distribution were
carefully evaluated on the cast and marked as
reference points on the crest of the ridge in
reference to the adjacent teeth, then 2 points were
marked on the labial and palatal/lingual aspects
of the ridge; the first point (point 1) at 3 mm
from the reference point and the second point
(point 2) at 6 mm.
The surgical stent was fabricated on the
diagnostic cast using vacuum former and Biostar
acrylic sheet 2.0 mm thickness covering
reference points, points 1, points 2 and a few
adjacent teeth. The points 1 and 2 were visible
via the stent through the transparent acrylic resin
material, then they were transferred to the stent
by drilling guide holes large enough to
accommodate the bone caliper tips.
After administration of local anesthesia the first
clinical measurements were done by sterile bone
caliper, the surgical stent was immersed in an
antiseptic Povidone-Iodine solution and was

Figure 1: Pre-operative ridge mapping
After ridge mapping the stent was removed from
the patient's mouth and returned into antiseptic
Povidone-Iodine solution, then a three-sided
mucoperiosteal flap consisting of a mid-crestal
incision in addition to two vertical releasing
incisions reflected. After flap reflection and
exposure of the alveolar bone, the stent was
relocated and the ridge width was measured
directly on the exposed bone at the guide holes
using the ridge mapping caliper device as
described previously. The surgical stent was
removed and the implant site preparation and
installation of dental implants proceeded as per
the manufacturer instructions.
All the reading of alveolar ridge width obtained
from the ridge mapping and direct caliper
measurement were then tabulated and compared.
Descriptive
statistical
analysis
included
calculation of mean, standard deviation and
standard error of mean and inferential analysis
included using Student t-test for two independent
means.

RESULTS
Twenty-one patients with a mean age (± SD) of
40.8 (±16.7) years participated in this study and
received 54 dental implants, they consisted of 9
males (42.9%) and 12 females (57.1%).
According to the results obtained from 216
measurements that were made at the implant
placement sites, the mean ± SD of the alveolar
ridge width for point 1 that was obtained from
ridge
mapping
technique
(pre-operative
measurement) and intra-operative measurement
after alveolar bone exposure was 0.333±0.752
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mm and 0.630±1.248 mm respectively and
3.833±0.927 mm and 4.019±1.107 mm
respectively for point 2.
The differences between the two measurements
at both points were statistically not significant, as
shown in Table 1.
Table 1: Descriptive and inferential analysis
of ridge mapping (pre-operative) and direct
caliper measurement (intra-operative) at
point 1 and point 2
Preoperat
ive
Point
1

Intraoperat
ive
Point
1

Preoperat
ive
Point
2

The accuracy of

demonstrated that there was no significant
difference between the two methods, without the
use of any stent to identify the measurement
locations. Chen et al., in their study in 2008 (10),
made a similar observation.
Other studies, however, reported different
results; Perez et al. (11) found an average of 3.6 ±
1 mm less than that obtained by direct
measurement, they explained this difference by
the fact that the application of excessive pressure
when caliper points passed through soft tissue
and bone could lead to perforation of the cortical
bone and underestimation of the actual ridge
width.
Allen and smith (7) reported a significant
difference between the two methods and they
observed a notable tendency to overestimate the
bone width, probably due to the fact that the
caliper may not completely penetrate the
overlying mucosa down to bone, such a problem
can arise if the overlying mucosa is particularly
thick. They also maintained that underestimation
of bone width may be caused by squeezing the
beaks of the caliper too tightly, as the bone in
this area is markedly cancellous, excessive
pressure on the caliper may cause the beaks to
penetrate through the outer cortical layer of bone.
Some observations were made in this study that
may limit the benefits of RM; the presence of a
dehiscence in the alveolar ridge, which was
observed following flap reflection, most
measurements that were made at points 1
recorded 0 mm, some difficulty was encountered
in fitting the palatal aspect of the stent following
mucoperiosteal flap reflection and in measuring
of the mandibular alveolar ridge because of
straight shank of ridge mapping device.
The main limitation of this study is its small
sample size, however it can be concluded that
ridge mapping technique proved to be reliable
method to detect the alveolar ridge width.

Intraoperat
ive
Point
2

No.
of
54
54
54
54
measurem
ents
0.333
0.630
3.833
4.019
Mean
0.752
1.248
0.927
1.107
SD
0.102
0.170
0.126
0.151
SE
0.000
0.000
2.000
1.000
Min
4.000
4.000
5.000
6.000
Max
1.494
0.943
t-test
0.138 (N.S)
0.348 (N.S)
p-value
S.D. = standard deviation. S.E. = standard Error.
Min. = minimum. Max. = maximum.
N.S. =not significant.

DISCUSSION
In all phases of clinical dentistry, careful
planning and diagnosis result in a more
predictable outcome. (8) The placement of dental
implants requires meticulous planning and
careful surgical procedures.
The contour of the residual bone must be
evaluated prior to implant placement in order to
assure proper implant positioning. (9) The
measuring of ridge width can be accomplished
using ridge-mapping calipers. The ridge-mapping
procedure has the advantage of being simple to
use and avoids exposure of the patient to
radiation.
The results obtained from this study support the
use of ridge-mapping procedure for the
evaluation of alveolar ridge width, which is in
keeping with Wilson (4) in 1989 and Traxler et al.
(5) in 1992, who suggested that ridge mapping is a
convenient and reliable method for assessing
suitability of potential implant sites.
Ten Bruggenkate et al. in 1994 (6) using another
ridge-mapping instrument in 60 subjects and 176
maxillary implant sites, compared the
preoperative measurements (ridge mapping) to
measurements following mucoperiosteal flap
reflection (direct caliper measurements) and
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ملخص
خلفية :بعد عملية قلع االسنان فان ارتشاف الحرف هو ظاهرة ال مفر منها وتنتهي مع عدم كفاية الحافةة النةنةية يعةد قيةا
األبعاد الفيزيائية للعظام المتاحةة قلةإ راةرار اراحةة ةراعةة األسةنان ااالًةا ها ًمةا مة اوااة التشةةي والتةيةيل للعة
يمك حنةا ارتفةاا العظةن مة ال ةور الشةعاعية فةي حةي يمكة قيةا عةرة حافةة الشةد -اللنةااي بواسةية الت ةوير
المقيعي التقليدي الت وير المقيعي  CTوموضعة الحافة
ان تقنيةةاا الت ةةوير الشةةعاعي لةةديها بعةةل العيةةو ل ة لق تةةن اسةةتةدام تقنيةةة تةيةةيل الحافةةة كةيةةار لتحديةةد عةةرة الحافةةة
الننةية كان الغرة م ه ه الدراسة هو مقاراة صحة قياساا عةرة الحافةة النةنةية التةي تةن الح ةوا عليهةا باسةتةدام
تقنية موضعة الحافة قلإ االاعكا الجراحي لليية مقابإ قيا الفراار الملاشر بعد تعرة العظن للتداخإ الجراحي
المواا ااساويلي  :شةمل هة ه الدراسةة النةريرية المرتقلةة  21مريضةا  9ذكةور  )٪42 9و 12راةا  )٪57 1بمتوسةل
عمر  40 8تن ت نيع دعامة أكريليق مكواة م فراغ لكإ حالة وفرا الدعامة ةواي م النقاط الشدقية  -اللنااية متنةقة
لتوفير مراع للقيا لكإ موقع ةرا يلعد  3و  6من م قمة األانجة اللينة الننةية
تن رارار القياساا في  54موقع ةرا وتم مقاراة القياساا التي تةن الح ةوا عليهةا مة هة ي األسةلوبي وتةن تقيةين دقةة
ه ه األسالي تن حنا متوسل االاحراف المعياري الةيأ المعياري للوسةل وتعةرة لتحليةإ رح ةائي باسةتةدام اختلةار
 Student’s t- testالمفرد وكاا القين < 0 05تعتلر ذاا داللة رح ائية
النتيئج :لن يك هناك فرو ذاا داللة رح ائية بي تقنية تةييل الحافةة و قياسةاا خة ا العمليةة فةي تحديةد عةرة الحافةة
الننةية
االاتنتيج :تقنية تةييل الحافة هي طريقة مفيدة في تحديد عرة الحافة الننةية م أاإ الدقة والتكلفة المنةفضة والنتيجة
الفورية دون الحااة لإلشعاا
كلماا اللحث :عرة الحافة الننةية تةييل الحافة
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