Abstract

A STUDY FOR THE NATURE OF PIGMENTATION
ADJACENT TO TITANIUM MINIPLATE OSTEOSYNTHESIS

Dong-Whan Weon, Hyun-Ho Joo, Sang-Hwy Lee, ll-Hyun Kim
Department of Dentistry, College of Medicine, Gyeongsang National University

The titanium miniplate osteosynthesis system has been used for fixation of bone fragments in the maxillofacial areas due to easy
manipulation and even has been proposed for unnecessity of miniplate removal because of the biocompatibility and the corrosion

resistance.

But recently, there have been some suggestions for its removal, on the basis of findings that there have been pigmentations around
the adjacent tissues during miniplate removal procedure and they are the depositions of metal particles.
Purposes of this study are to ascertain the presence and nature of pigmentation observed within tissues adjacent to titanium mini-

plate, and to suggest possible causes of it.

We could observe the black pigmentation during miniplate removal procedure for recent about 1.5 year. Pigmented tissues were
stained with hematoxylin-eosin(H-E) for light microscophic(LM) examination to investigate the black pigmentations and the histomor-
phology around them. The scanning electron microscopy(SEM) with energy dispersive X-ray(EDX) analysis was used to examine the

ultrastructural nature of pigmentations.

Many metal particles with variable sizes and shapes were seen in the connective tissue by SEM and were identified as titanium by

EDX.
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Table 1. Indications for osteosynthesis

Operations No. of patients (%)
Fx. of Mx. 4(95)

Fx. of Mn. 26 (62)

Fx. of Mx. & Mn. 4(9.5)
Orthognathic surgery 6 (14)
Reconstructive surgery 2(5

Total 42 (100)

Abbreviations : O/R & I/F, open reduction and internal fixation; Fx., frac-
ture; Mx., maxilla; Mn., mandible.
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1) S-ok7 A} (Visual examination)
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2) Zstdu| 7 A} (LM examination)

27 FLolA A E S A HEG T A A
A o o] 10% neutral buffered formal-dehyde &9 of] @71 2 2 % 7]
Welshel 92 slo] 23, 92 vlE, A So HHS AN F
Hematox-ylin-Eosin (HE)A 4 & 3l 38t n 7 323 98 A

HOZ AAH AT
A2+ Al H 2 Olympus BH-2 Trinocular Micros-copeE- ©]-8-3}
o] 10u}, 408}, 1004Y, 2004H, 4004} €] A 2 2| AT}

J FAAAAM G #F B Xray olHA #4E F4 (SEM
examination and EDX analysis)
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A% 2 (Examination of osteosynthesis)
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1. 82tAHA} (Visual examination)

2. ZstEo|ddAL (LM examination)
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ABEL 399 Fe Af AolAols] EAB O, A% A
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3. FAIHAED|IE 2 8 X-ray o|UX] 24 24

()

(SEM examination and EDX an-alysis)
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Table 2. Incidence of pigmentation according to age
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Table 3. Incidence of pigmentation according to fixation

Age (year) No. of pts. No. of pts. with pig. (%) duration

11-20 9 5 (56) Duration (month) No. of pts. No. of pts. with pig. (%)
21-30 19 3(16) 4-6 3 1(33)

31-40 5 2 (40) 7-9 19 7(37)

41-50 4 2 (50) 10-12 12 3(25)

51-60 2 1 (50) 13-15 6 1(17)

61-70 2 0 16-18 2 1 (50)

71-80 1 0 Total 42 13 (31)

Total 42 13 (31) Abbreviations : No., number; pts., patients; pig., pigmentation.

Abbreviations : No., number; pts., patients; pig., pigmentation.
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4. IXMEX| & (Examination of osteosyn-thesis)

AHE8EA] o2 A LA o SRR A AE L EA 9

Fig. 1. Light microscophic(LM) view showing irregular and black gr-
anular particles between collagen fibers (H-E stain, x400).
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Fig. 2. A. Scanning electron micrographic(SEM) view showing metal particles that suspected titanium and sized about 10#m between co-llagen fibers
(X 3000), B. Diagram of energy dispersive X-ray anal-ysis of metal particles of A.
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Fig. 4. SEM views of countersink area of screw hole of miniplate. A. unused miniplate, B. removed miniplate from patient

pees 20KE aaLt 28Ky %58 1800 WO16

Fig. 6. SEM views of screw chamfer and head area of screw. A. unused screw, B. removed screw from patient (X 50).
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Fig. 7. A SEM view of specimen from hard tissue. Metal particl-es suspected titanium of various shape & size between connective tissue, polygonal
or granular shape and the range of particle size is about 2um to 15m (X 1500). B. Diagram of energy dispersive X- ray analysis showing that

major composition of above particle is tit-anium.

A o7 Mk AHES HE T 5 Ygon, o] 2R AH
o ABAZ F FAAARE 15002 BBF 23, T2
2ot 3y 2o 34 HHS FA0) $2E 5 A3, EDX
$4S 53 UEEYS FASATHFg. 7). BEky 3 7]
£ 02 Pe ) 79 mi5umE tha 2 Holglon, 3
Aol A mEme] 4 272 UL o F0 A 5o
91 el kg, 7)

>
>
_|>~I_,
>~
i
é
o
il
[
ol
=
;O
o
rl‘.‘l
alll
o fu
o
|
o
& S

pul

= =
A A 7L ST HeHg S o] A FE AR E o] $hd
W24 A% 9l stainl-ess steel(Ni-Cr alloy) ] - vitallium(Co-Cr alloy)

2
Hoérshmiﬁﬁru{)_m

il

Table 4. Reasons for removal of internal fixation
devices”

Champy S-S Vitallium L
Reasons (NiCraloy) (CoCralloy) MM
Carcinigenicity X X o)
Corrosion A A o)
Toxicity X e} o)
Hypersensitivity A A e}
Imaging Consideration X X A
Local biologic response A A e}
Stress protection A A o)

O, permanent retention; A, acceptable; X, must remove
Abbreviations : Ni, nickel; Cr, chromium; Co, cobalt; MRI, magnetic reso-
nance imaging; CT, computerized tomograph
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