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An Experimental Study on the Effect of Subperiosteal Transplantation
of Fracture Site Hematoma: Focus on the Scintigraphic Detection
Seoung-Oh Yang, M.D.
Department of Radiology, College of Medicine, Dong-A University, Pusan, Korea
Hung-Sik Kang, M.D.,* Kee-Hyun Chang, M.D.,* Myung Chul Lee, M.D.**
Kyung Hoi Koo, M.D." and Sang Chul Seung, M.D.*
Department of Radiology,* Internal Medicine,** and Orthopedic Surgery,’
College of Medicine, Seoul National University, Seoul, Korea
In Ae Park, M.D.
Department of Pathology, Youngdeungpo City Hospital, Seoul, Korea

It has been reported that hematoma is one of the most crucial factors in fracture healing since
callus formation is disturbed by washing out the hematoma near a fracture site. However, it is not

clear why the hamatoma is important and how it plays a role during the fracture healing. In order
to investigate the role of hematoma in the process of fracture healing, the osteogenic potential by
subperiosteal transplantation have been studied. Experimental fractures by operation were made at
the mid-shaft of the tibia in New Zealand white rabbits. Removal of hematoma at the fracture site
was done after 2 and 3 days from experimental fracture, and the removed hematoma was transplant-
ed into the subperiosteal area at the mid-shaft of the ulna of each rabbit. As control gorups, we have
performed 3 different procedures 1) the hematoma was transplanted into the muscular layers at the

thigh and forearm; 2) autologous blood clots were transplanted into the subperiosteal area of the ulna;

and 3) sham operation without a transplantation into the subperiosteal area. After transplantation,

serial bone scintigraphy and simple radiography were performed at 4 days, 1 week, and 2 weeks to

detect an abnormality. The results of bone scintigraphy were positive in 5 of 6 experimental group.
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However, all in three control groups were negative. Histological observation of the positive bone
revealed new bone formation with trabeculation. These results suggest the hematoma in fracture site
has osteogenic potential in the subperiosteal area which can be demonstrable by bone scintigraphy
and histologic findings. Therefore, it is considered that hematoma of the fracture site plays an
important role in the process of fracture healing. Further biochemical investigation using various
experimental models is mandatory to apply this preliminary result to the treatment of clinical

delayed union or nonunion.

Key Words: Hematoma in Fracture, Osteogenicity, Bone Scintigraphy
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%g. 1. Procedure of subperiosteal transplantation:

A. Two days after fracture, reopen surgery was
done.

B. Hematoma obtained 2 days after fracture
was composed of reddish jelly-like materials.

C. The periosteum of the ulna was incised
vertically and then small lumen was obtained.
The collected hematoma was transplanted into
it.

o . 3) 7tE FE AT F7) 7] dzFo] §e FE
Table 1. Classification of Materials .
Aesto} 2emAd ASAAT A AFS A AFE
GROUP Number of Case 9] dzA3 utE), 2472 AP 58 FH
EXPERIMENTAL A5 o] &3le] B4 AL AT EAHE HamF
1) 2 day hematoma Bel 28 o2 Fu J55EE ok
into subperiosteum 3 4) SAGIE 097} 3R Fo g thre], 2t
2) 3 day hematoma A 2mels] Wars A 5ha (Fig 1 AB) 597}
into subperiosteum 3 22T 2o e Bl =
CONTROL E9] 32 HFo F-% Fig. 1. Cob o] AAsA &
IR 4 ) N2 5 AFo] o]AE Ax o] IS
1) hematoma into ko) g A-FAbololl AEH{E PFo] o]AE o 7
muscular portion 4 ng 5 0.5cc7t$e o4 seth, ol 2283 5
2) autologous blood clot Az AAA £4-& Fol7] Y 5T} FEET
into subperiosteum . N .
; oper ; Ao e Fhen, dETAE 35 4D
) operation without e oo o
transplantation 5 Wi & o] HTH o FA7ES A Ao Y st
o 3 o 1 ozl
Note : Ten fractured tibia to obtain hematoma and twe- 2% B3 0.5ccrhE #1e) wlez b =
nty target area of the ulna were used. Z9) ZgzA] oA AT, EI ] FeHA
e ek Fokelol olFAE o4 g e
25 ol gshn Wdeke) wietdst 42 A FEA Aol AA e,
2.2 F&39a, % FAASN 63 247t Aluld 5) o)A 442 7 FzEE 4, 1F, 2FH o] o
A VEeF stz AbxlA ek #k) S 2441700kt 938} Te-MDP 5mCi (185 MBg)J& AHFASk 3~4417F
v

250 mgH TFFAbste] ZhdE A Sl %of 7tulstell 2} (Siemens Rota/ZLC 75) & Z27 9
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Fig. 2. Normal and abnormal findings of bone scan:

A. Normal finding of upper extremity in rabbit.
Increased joint (shoulder, elbow, wrist) activities
were noted.

B & C. Focal increased uptake was noted along
distal 1/3 of the ulna which was corresponding
to transplanted site marked as + (open arrow-
heads). Increasing uptake at 2 weeks.

Table 2. Frequency of Positive Bone Scan in Each Group

BONE SCAN
Group

POSITIVE* NEGATIVE

EXPERIMENTAL
1) 2 day hematoma

into subperjosteum 2 1
2} 3 day hematoma
into subperjosteum 3 0
CONTROL
1) hematoma into
muscular portion 0 4

2) autologous blood clot

into subperiosteum 0 5
3) operation without

transplantation ’ Q 5

Note : * ; Positivity of the result of bone scan is deter-
mined by comparison with contralaterals.
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Fig. 4. Microscopic findings of resected specimen:
A. Under the thick collagenous periosteum, haphazardly arranged interlacing woven bones are found (H &
E, x28).
B. Masses of cartilage in so-called “chondrocallus” are forming chondro-osseous bone (H & E, x70).

g 2]l Mool M ZAF R Fabd 0|42 B 4 derived factors) el HElo|=A -2l cytokineso]|#h=
Uslon), FEL T&of o] Ag olol4 A WMzl  EHo| FEe YA - 4% - & E3Henchondral
A AL Hof2 g 2834 BAsigloy dul7x 7 ossification) o 3HE& Ao Fo AL AT
ARe A Sskeh, AT Sl oR oj4aAS v RIAgic). oldt A SR i AEetd Adw
A HEe] dulAd £z AN SEE Fukel A FAY AR AAA Fostetn A
ohofl 491 dF4 7} (chondrocallus)el ®37] 47| o] g B3 ALY dFo] e FYAY AH

Gkl st 4 F oAbl e 2 Saste] o 4RE iy skaat
A% e (Fig. 4), shedl € F3ch
o] A9 2L A5 A% AAdo] A o2 30
= = 8 7}RE b upA el 2l oEE shsted A4
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goba shed?, A3de] Aetm Azrl Agsh] g = #4719 AE AR R, €3 P o8
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lutaminase) 59 Al - AYsiabd 77} Ao Pk o)AV FolzA g o) Aujnct b F-H 29 o] 4e]
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