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ABSTRACT

Histomorphometric Study of New Bone Formation Around
Immediately Placed Titanium Implant on the Extraction Socket
of Diabetic and Insulin Treated Rat

Sung-min Kim', Suhyun Park?, Hyun-a Heo?, Sung-woon Pyo?

]Department of Oral and Maxillofacial Surgery, Graduate School of Clinical Dentistry,
The Catholic University of Korea
*Division of Oral and Maxillofacial Surgery, Department of Dentistry College of Medicine,
The Catholic University of Korea

Introduction: Dental implants are routinely used with high success rates in generally healthy individuals. By contrast,
their use in patients with diabetes mellitus remains controversial as altered bone healing around implants has been
reported. The present study aimed to investigate the bone healing response around immediately placed titanium
implants in the rats with controlled and uncontrolled diabetes.

Materials and Methods: Twenty rats were divided into the control, insulin-treated and diabetic groups. The rats
received streptozotocin (60 mg/kg) to induce diabetes; animals in the insulin-treated group also received three units of
subcutaneous slow-release insulin. A titanium implant (1.2 X 3 mm) was placed in the extraction socket of the maxillary
first molar and was harvested at 2 and 4 weeks. After routine process of histologic process, section were measured for
Bone-implant contact, bone density using Image analysis program.

Results: After 2 weeks post-implantation, BCR (Bone contract ratio) of the control, the diabetic group and insulin-
treated group was 42.62%, 24.55% and 27.75%, respectively. The BCR of the control was lower than the diabetic
group and insulin-treated group. After 4 weeks post-implantation, BCR (Bone contract ratio) of the control, the
diabetic group and insulin-treated group was 45.32%, 39.14% and 43.84%, respectively. Also, the results of bone
density was showed a similar pattern of the results of BCR.

Conclusion: The immediate placement of titanium implants in the maxilla of controlled diabetic rat led to a wanted
bone healing response. In conclusion, the results of this study suggest that immediate implant insertion in patients with
controlled diabetes might be indicated.
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ERTETE
1. 4se

1079 Hd FA 350 ¢ Sprague-DawleyA =3 &
# 20ute] S HAE (n=4), G (=8), A& A&
T =822 R} AdF= a2 A=

FAEE ASAAA 2 euttt 1~20te)
IPAES} Bt S

A5 A5 A dskee o] AFL 7
HEyY FEAY fesldse] 4og AW & A
3} T (HFA-001).

2.8hfE Y XA

FfE= STZ 60 mg/kg (Sigma, St. Louis, MO, USA)
< 0.02M T Ak (Citrate acid, Sigma, St. Louis, MO, USA)
of &3AIA, 50 mg/kgS £ Well FostATt. o3
wEjo A NS A FH k] A (ACCU-CHECK Active,
Roche Diagnostics, Mannheim, Germany)2 @YX & &
Zg3taL, 71 2|7} 300 mg/dL o)/ de sk B
2AE A8l ded AR FE o ERE Y
HXo] Mg << (Lantus, Sanofi-Aventis, Frankfurt,
Germany)= 31U4 T35} ATt

AeFT (Ketamine HCI, Ketalar, Yuhan, Seoul, Korea) 50
mg/kgdt L 2HAl (Zylaxine HCL, Rompun, Bayer, Seoul,
Korea) 5 mg/kgsS E£¢3slo] E7F U FAsHe] AAlnbF
£ fEstach 4= Aot AT S 2T Aol
Q=S 9osto] WAFT WA N2 ZH W HF 10
mm] HYF =2 HF & X ol A% 1.2mm,
Zo] 3mm2 ElojelE YZTE (Grade IV, Leibinger-
Stryker, Freiburg, Germany)E A3ttt dESHES] 7
£2 Ix9ke] z2Ae) AAAReH, AHed o F&
Ao Fer HES A5 (Figs 1,2).

4. RXISP b

Quka el 2Tl BLst A3t B Fol 2
FEEL historesin® 2 Z0f|3t & JZHE Ao HYs}
A 100 pm FAZ AZsHEch Ze] A H-L2 hematoxy-
lin & eosin®. 2 FAY3}% 31, Panoramic digital slide scanner
(3D Histech Ltd. Budapest, Hungary)2 708t 32519
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Figure 3. 4 weeks control group Bone implant contact: the
number in the white box indicate implant surface area, the
number in the orange box indicate bone-implant contact
area.

Figure 2. Implant fixture installation was completed.

1.14.50, 3D Histech Ltd.)= ©]-&38}o] AlgYs} T} (Figs 3-
5).

Bone-contact ratio (BCR) (%) =the length of the bone-

implant contact / the length of implant surface

Bone density (BD) (%) = The area of bone in the first pitch /
(The area of medulla + The area of bone in the first pitch)

PET, G, dad 2o 2YASFHA 42E F
AgH oz BAST 214 27 9Aste] Sudent's
tiestE AIBHER, P<0.05Y 1) BAF 4L Fol

371 913, 5

W QE2Y AZe) AL 8
gmne 149 Fof o

& AR A ASA B

Figure 4. 4 weeks, diabetic group: Representative diagram
measuring bone density in implant first pitch.
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Figure 5. 4 weeks diabetic group: Example for bone density
measurement.
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Al AEsHE ol ASEES AF=E &1lstr] 9
3 FUAFTAIS (Intraclass correlation coefficient)S 21
ML, BE RP>0.92 ASFES £ AHEE Y

.11

% 257,43 %

A EY HE

Atolof] BCRO| Z+z; 42.62%, 24.55%, 27.75% = r:Hz:Loﬂ
Hl&l dedat ﬂﬁm’ml 3 A7 R 4520 A
= iz, deddd GeFoA BCR7F 242 45.32%,
39.14%2} 43.84% % GytS 2R 1 X7} <F
6% 7V R, 273 &AL =X+ ZFol7t A
94 04,‘:_ 74_9_ _jzl.o]ﬁl- 2~ oloh:].

E3H BD= 2FA= 2T e, FatoA
36.8+0.1%, 33.5+0.1%, 3445+0.05% =2 2o =)
deddd o] T FA7F Bt 44 = o
2, Al Fieto] 44.9540.15%, 43.8+0.3%,
405£0.15%%2 Fre- 2R oF 5% 715F 2ol &
BAA G tj2+ edy 2= Zol7t AL ¢l
itk (Tables 1,2).

Pt
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]_
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Table 1. Comparison of bone contact ratio in control, diabetic
and insulin groups

Control (%) Diabetic (%) Insulin (%)
2 weeks 42.62 24.55 27.75
4 weeks 45.32 39.14 43.84

Table 2. Comparison of bone density in control, diabetic and
insulin groups

Control (%) Diabetic (%) Insulin (%)
2 weeks 36.8+0.1 33.5+0.1 34.45+0.05
4 weeks 44.95+0.15 40.5+£0.15 43.8+0.3
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