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The Clinical Significancy of the Osteomedullography and Bone Scanning with
" Radioactive Isotopes in Open Fractures of the Tibial Shaft

Myung Sik Park. M.D. and Sin Ho Lim. M.D.

Department of Orthopedic Surgery, College of Medicine, Jeonbug National Untversity, Jeonju, Korea

In the orthopedic Department of Jeonbug National University Hospital, twenty-five open tibial
shaft fractures were reviewed and analyzed with osteomedullography and bone scanning with ra-
dioactive isotopes from June 1981 to October 1983.

The results are as follows.

1. The cases of injury were mostly traffic accident(70.8%) and majority was found between se-

cond decade and third decade. Males were 11 times more frequent than females.

2. In the shape and location of fractures, comminuted fracture(60%) was most common, and

fracture of middle one third(48%), lower one third(289) were in order.

3. In the open tibial fractures, Grade I. of soft tissue injury was most frequent(64%). As inthe

plate fixation was required, we should it placed atypically on the posterior surface of the tibia.

4. In the osteomedullography at 3 months after treatment, the rate of positiveé finding was 80

%, and intraosseous crossing vein(Kaski sign 1) was observed most frequently.
5. In the profile of the bone scanning with radioactive isotopes, the rate of single-peak uptake
was 76% and twin-peak uptake was 24 9%,

6. In the negative Osteomedullogram and twin-peak uptake on the profile of the bone scanning,

bone graft was necessary.

7. In the case of difficult diagnosis for union process of tibia fracture, osteomedullography and

bone scanning with radioactive isotopes were considered useful method of early diagnosis.
Key Words : Open tibial shaft fracture, Osteomedullography, Bone scanning with radioactive isopo-

pes.
detd AEEH 224 BHAZ AP L AR
.o B oz Hrlste wgozH Y4 #¢, XAL F

T, T s AYAdE d FHAULE ol &3

AETAHL 4 AREF FAF M ET A FFA(REE T W Ee] U,
24 1 8T TR dune] ¢ A4z Az 19814 6955 1983d 104 7hA) A H-of
o gnl #odgle] Mupd Fdo] gon s g o shul & < FY ozl qJdA R Y
2 ddely &Y o) wAstER s Y o o M AFEEA 24704 258 & B4
Hzx gae] Am FHY RHAo] A 98 A% B U4LEE o] 28 FFALE AAF o]
d4-z3 AL TFE, AdRE § ERHEF TS 5 479 Q4" ity P 2H DAL s
o] gHEe sl Aoz Gt A3}g BRIl vlo|c),

-671-



0. Xtz % 9

Mmx =2

19814 6 58l 19831 104 74x) A Eogta oz
et Hawsl Aol A 2B ANy AF
Bz gz} 2493 (Fat 229, 21 29)¢4 254918
o2 T4 2955 FHELE o1 8L T
FALE A48k et

@y H

2 AYA A}, A=prjdl Fp7E
FAdste o7 e A F4AEE Hlsn
olo] Fvlslddl A& HF3he skF o] 450mm
HgslAl ated A2 Pl 533 Ahtshar oh4]
Ao Abely-glol &R LN E ol Btet
ek,

t}-goll & 50ccF 4710l 75% urograffin 30ml-E
Fulsted FEAANE Fid TEANE F4
A71AA 5ml Fl g whe} A5 A4als EF9
AR e A on FGFolle FEA B 2AAUA
£ 8 A E FoEsidh

o|gAIste] o3& A}al-L kaskizh 71Ed F4F
W F93 &35 (osteomedullographic signs) & 715
2 sbepshgd ehFig. D).

Fig. 1. Osteomedullographic signs.
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£ %1:FHEE S3ste TN 39 (n-
traosseous crossing vein).

E ¥ 2328 FHHY Bk F(Sinusoidal
vein in the proximal fragment).

E ¥ 3:24 Fdse F9A (Periosteal
vein in the proximal fragment).

E £ 4:29 FHH FooF A9 F=(Ascen
ding branch of main nutrient vein).

E $5:FAHRY T EFE Edde
2 =i (Periosteal callus vein).
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Uptake

------ Twin peaked uptake
—— Single peaked uptake

Fig. 2. Bone scanning profile.

Fig. 3. Four markers for area of interest.



Table 1. Case analysis

Case Age Fracture Soft Treatment  Osteomedullo Bone
/ Sex type tissue  Wounds coverage /change of -gram scan Comments
(yrs.) injuries treat (wks/kaski) profile
1 50/M mid Grade delayed primary Ext fix 10/1 single both;
/ comm I closure /Cast/plate fales +
2 22/M  pro I left open Ext fix 10/1 twin
/ comm /Cast/plate
3 77/M  dis I left open Conserv 12/— twin
/ segm Il a, M.transposition Conserv 12/— twin
4 67/M dis b, split skin graft
/ segm I a, cross leg flap Ext fix 14/— twin
5 23/M  mid b, M.transposition /B/K ampu
/ segm ¢, split skin graft
¢ 45/F dis I left open Ext fix 12/1.2.4. single
/ obli /Cast
7 45/F dis I left open Conserv 12/~ single scan;
/ obli / ext fix false +
g8 36/M pro I Rotational flap Ext fix & 12/1.2.3.4.5. single
/ comm & skin graft bone graft
g 27/M dis . I left open Ext fix 10/1.2.5. single
/ comm /Cast
10 5/M pro I left open Ext fix 10/1.2.5. single
/ obli /Cast
11 27/M  mid I  split skin graft Plate 14/1.2.5. twin medullo-
/ comm /bone graft gram;false +
12 55/M pro/comm I left open Plate 12/1.2.4.5.  single
13 43/M  dis I left open Plate & bone 12/1.2.5. single
/ comm graft
14 32/M  mid/tran 1  split skin graft Ext fix 12/1.2.5. single
15 45/M mid/comm I left open Ext fix 13/1.2.4.5.  single
16 30/M  mid I  delayed primary Ext fix & 12/1.2.3.5.  single
/ comm closure bone graft
17 29/M  mid I  split skin graft Ext fix 12/1.2. twin medullo
/ obli /Cast gram ;false +
18 41/M  mid I left open Ext fix 8/1.4.5. single
/ comm /Cast
19 53/F mid/tran 1  left open Conserv 12/5. single
20 /M 5 I  left open Ext fix 6/1.5. single
/ comm /Cast
21 /M po I a, osteocutaneous Ext fix 14/1.4,5. single
/ comm free flap
b, split skin graft
2 3M  nid I  left open Ext fix 12/1.2.5. single
/ comm /Cast
23 UM g I left open Ext fix 12/1.3.4.5.  single
/ tran /Cast
24 4/M 4 I  left open Plate & bone 12/1.4.5. single
/ spiral graft
25  4/M  mig I left open Ext fix 12/1.4.5.  single

/ comm
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A} 44 7+%-o] High-resolution pin-hole collimeter
£ 7t& Scintillation camera$} Computer& o4&
3}« Radionuclide uptake& A %24 (Quantita-
tive measurement) 3+ c}.
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4 markers for area of interest® A3kl o]
areaw] 2] radionuclidec}& 42| & AbE-dle] Apzl
&<] (polaroid) #9ict.

4 areasoll 4 AEs T3 & 7| L2 sl profile
< ukE™ Single-peak uptake 4743 Twin-peak
uptake £ 7 ¢ 7 7856 Hughess"'"-2 Sin
gle-peak uptake £7 -2 FHFe| AP o 753}
93 Twin-peak uptake £7-& =Afdolvt &+
gto 2 7+F319 ok (Fig. 2,3).

m. Sa%M % o745 (Table 1)

(1) 9% 9 Mg waT

A LT E 22404 774 7= eheksigi o 20
ol 4 40 7] vl TFo] g APl
o] WAt el, dedul L ¢} 22 o223 L=
wd=loll A oF 11w ggtel(Table 2).
T @ &39 Al

LEAIL 173 (70.8%), +& 491 (16.7%), 7
AT 29 (8.3%) w22 143 (High energy
injuries)oll 2}&t 71A| 4barsh AE-E-E A=A B

Table 2. Distribution of age and sex

Age / Sex 21-30 31-40 41-50 51-60 61~ Total No.
Male 8 4 7 1 2 22
Female 1 1 2
Total No. 8 4 8 2 2 24

(Table 3).

(3) 1 2.2%) £4r8 Grade 1414 M7= Scale
2 BRIl ot Grade I injury’l 64% 2
742 skl

4) B2 39 du

A Ao 159 (60%) 22 7H ke oo
goe A4 2 YA FAHe] 59 (20%), AF
39 (12%) Tol F9daE S8 129
2 7}2 =kskeh(Table 4).
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WRAES A8 F9e 4d 24 22F i
FE Bch 28v A g sl A8 7
$HokE 5% 1257 a3 F A8 AR F
A2 E oF 1575 HaF PTBH 2% 2 utF
ol 4& 19.8F24 2o 4¢e 2y, L ¥4
A4 FE5HE o] &G HTAHEE AP AE F9
dyza £ st F9 Eg Fuubl ¢
AAglom] Fol4 L A7 dolly 27 FYF £
A& 2 c}(Table 5).
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Table 3. Causes of fracture

Causes Case (%)
Automobile / pedestrian 11 45.8
Motor-cycle or cyclist 4 16.7
Falling 4 16.7
Automobile accidents 2 8.3
Crushing injuries 2 8.3
Direct blow 1 4.2

Total 24 100.0

Table 4. Relations between fracture site and fracture type

Type Site Proximal Mid shaft Distal Total No. (%)
Transverse 2 1 3(12)
Oblique 1 1 2 4(16)
Comminuted 8 2 15(60)
Spiral 1 1( 4)
Segmental 2 2( 8)
Total No. (%) 6 (24) 12(48) 7 (28) 25(100)
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Table 5. Results related to union time

Treatment/Change of treatment dlélgrrsete 323.22 ;2;:1 Ur(l&réeilgl €

Conservative 2 1 23

Conservative

/ External Fixation 1 28

External Fixation 1 1 1 23

External Fixation & Bone graft 1 1 20

External Fixation

/ Cast 8 19.8
/ Cast-plate 1 2 33.4
/ Amputation 1
Open reduction and internal fixation

Plate 1 22
Plate & Bone graft 2 .19
Plate

/ Bone graft 1 28

16(64) 5 (20) 4 (16)

A B C
Fig.4. A; Comminuted fracture with suspected consolidation. Post trauma 8th. week. External fix-
ation was maintained. B.C; Osteomedullogram at 10 weeks showing intramedullary venous connec-
tions(Kask:sign 1).
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Fig: 4. D; Bone scgmning showing single-peak uptake finding. E, F; X-ray taken 8 weeks after reo-
peration with dynamic compression plate with autogenous bone grafts shows callus formation.

C
Fig. 5. A, B; Initial X-ray. Open segmental fracture of the tibia and fibula at the middle third. C;
Emergency operation. External fixation with Knowles pins and bone cement.

A
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3F A AR R FHelA Az gl E dglod $4% UFH FTEANEIEL T4
7+d o] Al4=o] muscle transposition ¥ 3]--o) 7 (Kaski sign 1,2,5)8 2 Q31 FF4F47 -2 Twin
Aed 36 AT FERUTES AP o -peak uptake 478 23l 7lekdAA e olojr),
o] c}(Fig. 5). aebd Fol4 &g daE 135 Foll 23HFo]
& # 11, 274, &=}, A <4 -} (Fig. 6).
&2 AE 9D F 5188 A E48H 0o & B 15, 454, ¢l
22 £4L2 Grade MY on A& split skin gra $AFE F135 AN 39 FA c Az £

P o

D E F
Fig. 5. D, E; Osteomedullogram at 14 weeks showing negative finding. F; Bone scanning showing
twin-peak uptake finding.

H
Fig. 5. G; Soft tissue coverage failed. H;Post operative 14 months. B-K Amp.
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Grade 122 A A2 fsIglon 4
2 2% %o Hoffmann2 i +& ol &3 <34 #
A§ QAo 4% 1354 FFANE A€
A} ok A 2 A (Kaski sign 1,2,3,5) 3 T54F £A4
single-peak uptake4 A& ¥ gos 4-F 1551t
oA Ef¢4AE 29w ¢l Fig. 7).

£ & 21, 254, ¢=2}

A

H& AF 9 H4F ALY A EHFH Y
2124 Knowles pinz} bone cement& o] 83 9
23 ARE P AYx2£4HL Grade M2
Az 3% 2l A=) 4] osteocutaneous free flap
graft & 3 44 s15) 4149 = split skin graft
€ 44

FAE 1454 EFANEFEA FA 47 (Kaski

K

C

Fig. 6. A,B; X-ray taken 8 weeks after open reduction with compression plate shows fracture line.
C, D; Osteomedullogram at 14 weeks showing intramedullary venous connections(Kaski sign 1, 2, 5).

E F
Fig. 6. E; Bone scanning showing twin-peak uptake finding. F; X-ray taken 6 weeks after reoper-

ation with bone graft shows callus formation.
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rade I, M- A}-F(dead space)d o]t A== 3]
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closure) =+ ZA ¢ (muscle transposition)v} &
73 5} o] A < (pedicle or free flap graftS 4 434
et

FdA 8+ 2 wyo] vleksted Champman®,
Anderson ¥ & F¥ 4 WYL FA5YT De-

D E

Fig. 7. A; X-ray taken 10 weeks after open reduction with Hoffmann external fixation, B; X-ray
taken 12 weeks after injury shows bony union, C,D; Osteomedullogram at 13 weeks showing intra-
medullary venous connections (Kaski sign 1, 2, 3, 5). E; Bone scanning showing single-peak uptake

finding.

e

A B

Fig. 8. A,B; Initial X-ray. Open comminuted fracture of the tibia and fibula at the proximal third
C,D; X-ray taken 12 weeks after open reduction with external fixation.
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E F

Fig. 8. E,F; Osteomedullogram at 14 weeks showing intramedullary venous connections(Kaski sign
1, 4, 5), G; Bone scanning showing single-peak uptake finding.
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