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a b.

Fig. 1 18-year-old Female. Volley ball player.

a and b. Radiographs one month after the onset of left tibial pain.
a. Frontal view shows a band of increased density in the medulla of proximal

tibia. (arrow)

b. Lateral view shows periosteal reaction. (arrow)
¢. Radionuclide image of the proximal tibia. There is a sharply marginated oval
area of increased activity oriented parallel to long axis of the bone and extending

to the proximal end.

Table 1 Age and sex distributions of the patients

Table 2 Type of sports in 58 Cases

Sex
Age (yr)
Male Female Total

0-9 1 1
10-19 20 19 39
20-29 15 1 16
30-39 1 1
4049 1 1
Total 38 20 58

H %< 27 ] (46%), >WTRBE 11 4] (19%);
e 10§ (17 %), Hh2F 6 # (10%), KE&H 2
Bl (3%) zofhEEE, LHESX1FTHS. £
ARTIAR 34 1, =00 22 F1, 7R 3 E 2
Thote.

1) BEEFE. Tabled nZL K, 7 v =
V7R 14 flT, BRER O BIX Y BERR, b

Sport
Sex
Running Jump.
type type Others Total
Male 17 6 15 38
Female 5 11 4 20
Total 22 17

19 58

Runn{ng type: Marathdn, Sprint.
Jump. type: Field jump. Volley ball. Basketball etc.
Other: Rugby, Soccer, Bare ball Tennis etc.

Pz, Lrd 1440% 13618 T, AR
FEA 11 BT H -7, ERALH) TIEAL 1/3 FE%E B
BbhIFNIcEh -7, BRERIIMABICE TV
2, 9 T FxkT, EAERBDREWVW. £
D7 =%, FRTIXERP R, 77—,
Foh—0FK 1 HPEMTRESN CLELEZIX X
»oiz.
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a. b. c.
Fig. 2 15-year-old-Male with a history of jumping.

a. Normal radiograph one month after onset of left low leg pain.
b. Bone scintigraphy on the same day. There is an area of increased activity in the
middle portion of the fibula.
¢. Repeat radiograph 4 weeks after onset showing. periosteal reaction at the same
site. (arrow)
Table 3 Distribution of stress fractures in 58 cases. Table 4 Type of sports and dirtribution of stress

Right Left Bilateral Total

fractures in the tibia

Proximal third 5 4 Running  JUmP- Others Total
Tibia Middle third 7 2 27 =y
Distal third 7 3 Proximal Male 6 (u) 1 (R) .
Tarsal bones 5 5 1 11 third Female 2 (L2)
Proximal third 1 . R2
Middle Mal 3 1(R) 2(L2
Fibula Middle third 2 10 iddle  Male (u) ®) 242
Distal third 6 1 third Female 1 (L) 2(L2)
Metatarsal bones 2 4 6 Distal ~ Male 4 (R4) A 2R2
Femur g 2 third Female 3 (E;) 9
Patella 1 1
Humerus ! ! Total 14 (R 9 (]9 (X))
Total 34 2 2 58

(R: Right, L: Left)
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Table 5 Type of sports and distribution of stress

213 58 (1984)
ByrFIIa, XL IBREIHR:
EHz T3,

3) RiRE, PREEIEIN. BIRFX, Table
6L HFIFSHIET 7 E—Iz X b HEFT,
AFNET = PRIC X BARIE CThote. 7€
—RBICEBORENE L, EAERL» o7k,
E-FHAIRESR 1 FlicRBo iz, BFUSNE, B
F 26, fRE, BEE MHFEELIHT, X&K
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FAMEREY. TR 6 F% S Fla Bk, Bk
BRI AR—VICEBRET, EficEL, F1,
F2HPRBCIBDT, FIFCEL BESPR
BOZER LD -, BEOEFZRTT 5.

FEF 3. 298 B. v~ 7V VvHEEETED
D, 2E%O X#HGgTix Fig.3a 0L L BE%
o, BYvFr536Tix, Figdlbo Il
D Rl £/#HB 2B T W5, 4 BRHRTIHED
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Table 7 Negative radiography and duration of

fractures in the fibula symptome
Running  Jump. Dulation
type type Others Total Site

Proximal Male 1 (R) | dwecks  Aweeks gl

third Female ==

_ : Tibia 2 9 11
Mld(_ﬂe Mle 1© 2 Tarsal bones 2 3 5

third  Female 1 (L) Metatarsal bones 2 1 3
Distal Male 1 (R) Fibula 2 0 2

third Female 6 (Ef) 7 Total 8 13 21
Total 2 3 10 (Scintigraphy performed at the same time was positive

in all cases.)

Table 6 Type of sports and distribution of stress fractures
in the tarsal bones and metatarsal bones

Rugby Running type  Jump type Others Total
R3 R2 1 (bilat)
Tarsal b Male 5 4
arsal bones (L 2> (L 2> base ball 11
Female 1(L)
< R1
Metatarsal bones Male 1(L) 1 (R) 1(L) 2 (Ll)
Soccor 6
Female 1(L)
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Fig. 3 24-year-old Male. Marathon runner with pain
in the left heel.

a. Normal radiograph 2 weeks after onset of the
complaint.

b. Radionuclide image on the same day shows a
sharply marginated round area of increased
activity in the left calcaneus.

c. Repeat radiograph 4 weeks after the onset.
There is a bandlike osteosclerotic area in the
calcaneus. (arrow)
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a.

Fig. 4 16-year-old Female. Badminton player.

b.

a. Normal radiograph 1 year after onset of the right low leg pain when playing

badminton.

b. Radionuclide image on the same day. Linear radionuclide uptake in the right

posteromedial margin of the tibia.
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a.

Fig. 5 14-year-old Male. Marathon runner.

441

w30

a. Anterior radiograph. Stress fracture is seen as a band of increased density in
the medulla of the distal right femur. (arrow)

b. Lateral view shows periosteal reaction in the posterior aspect of the distal
femur and increased density in the medulla. (arrow)

¢. Radionuclide image shows a wide bandlike area of increased activity in the
distal third of the right femur. (arrow)

RBICHSTHEEAMMSEL ELEFBIFERC
LizdvwEnbhTna,

REEE R BIE, Fis, FEBIC XY B
B RIE & ORI/ 5. Levin 510 %,
a—A V7 AME BRE B EE BEEFE
BLLENTILEND B LR, 198, K, <7
Y BRFEO 2EFTEAELZFEVCRRYBRE T
fTolERBRFAZREL TS, bhbhibd
WIERITH 503, A, ER, B E CT, B v
VFI T AT XBETRICH LT, ANMEE R R
O RUEREGE X VEFBITE L2y, BREL
DEFNIREETH 2 Z LATHRIKE. EfLE
R,

REF S, 145 B, <5V VBEF. 1A%RKA
KEEB BRI D V. X #Hk Fig. Sa o Eff,

Fig. 5b o filiitk TA KB EB BRI E K IEE
W, HET 2RO LhkE B 5. Fig. Scix
BYrFT 7 AT, EREAZRRLZECSN
#IRo RIEMEG 2B 5. BREBL Y LEF
BIROEFITH - 72.

WIC T RIFEES SR, EFO2H0ART,
ik, RIS 59 % (34/58) & %% - 7-. Wilson?
Meurman® |z X % &, AT, £HHF1235, ~
Ny v RERRRETES AN, AR—VEBF
12 LR R T W B 23, Geslien® [%, 2R —
BECRE, BEEOWMUBEROBNZ LERE
LTHY, ELE&EAE—Y DL L OEHZ BN
+TEMLERDS . BT T AILFBMET
Hotedd X BATR TRE 280 R WIERIX 21 4
B0, ZOFEETHRE 0% (3/6), RARE 45%

Presented by Medical*Online



442 % E ¥

(5/11), fEB 40% (11/27) <, 1 A UL E X ##%
TEEZEDRLWEMNZFRCIRLTRBRELY
REICE) Tz, BYrvTF o7 4 XBHRRIC
X VEOBTSEITBEREICBITTI 20285 <
DHELTY, BFELREHRRCLY 1 HHEL
AZAR=VICERELD B2 HLELREET
H ol

V. & &

) KEEEHFERZ BTir=vrBzR—
Y DERIN%E L, BEOEMLE, ARIFEEF?S
Mmooz,

2) BEBESEITE, BFASVv—FK— LS pE
BOBFRIZE L, BEEEMR, ARUREFIEL
ol BREICT = SRITHBOEFREND L
SR TH -T2

3) BREBEFBINE 77— kX2EEBD
RIEVE D - Tz, Mo BREOEMIZS L, X
BITBRFRIC A THLREZ DI WERIRZE N
OBV UFITI T A BB e RE L.

4) HREBFEFEIE B, B2HEFOE
Bk <5 3, 54, B SHREBOREMNE L b o
e,

5) KEEEEF B 2 EFICT E LD -7
2 R—VEER, @, CT, B v F 7 5 46T
#HRO RIEFGTLRARICKA T RN & X
VERELENTETD -2, *0REMEI 18
Bpani.

6) WRIZEZ 2 e+ &F, ARFEI60
%L ELBd b,

N BYrFI I LIRS E R LA,
X #fe T RE 2 B I VWE FIS 36% icH b h,
LIESGBITORHZKICEY Y5777 11
BERTh o7

WERDICHLY, BAHBSEENWYREAKR—
BWRRIER, BMREtt, AL—EkEE
{EMLELETET.

BBFRIXOERIXF21E, FREAFEEZSKR
LIV THEREKL.

21 %5 5 (1984)

X ®

1) Devas MB: Stress fractures of the tibia in athletes
or “Shin Soreness”. J Bone & Joint Surg. 40-B:
227-239, 1958

2) Wilson ME, Katz FN: Stress fractures. An analysis
of 250 consecutive cases. Radiology 92: 481-486,
1969

3) Paul LW, Juhl JH: The essentials of roentgen
interpretation. Harper & Row. Publishers, New
York. 1974. p 135.

4) Wilcox JR, Moniot AL, Green JP: Bone Scanning
in evaluation of exercise-related stress irjuiies.
Radiology 123: 699-703, 1977

S) Prather JL, Nusynowitz ML, Snowdy HA, et al:
Scintigraphic findings in stress fracturcs. J Bore &
Joint Surg 59-A: 869-874, 1977

6) Meurman OA, Col LT, Elfving S: Stress fracture in
soldiers: A multifocal bone disorder. Radiol 134:
483-487, 1980

7) Roub LW, Gumerman LW, Hanley EN, et al: Bone
stress: A radionuclide imaging perspective. Radi-
ology 132: 431438, 1979

8) Geslien GE, Thrall JH, Espinosa JL, et al: Early
detection of stress fractures using 99mTc-polypho-
sphate. Radiology 121: 683-687, 1976

9) NIL—#, R R BEMFEE, i ThRoO&EIH
BEELEVVF I T 7 1. BES 18: 1143-1150,
1983

10) Burrows HJ: Fatigne fractures of the fibula. J Bone
& Joint Surg 30B: 266-279, 1948.

11) */(ﬁﬁéﬂi, ¥Eﬂ %r K%%HE AR— /lgzg‘ uwt.-
W b NIES BT GRY A B E). KEE S xx:
939-948, 1977

12) Gelfand MJ, Strife JL, Kereiakes GK: Radio-
nuclide bone imaging in spondylolysis of the
lumbar spine in children. Radiology 140: 191-195,
1981

13) =, MEfrR, LR @ AX-Yick5H
FHEREE. 2@, KEBIUKBREES TS
EE. KEEZ VII: 413-422, 1964

14) A=, MEREK B 8 ARtk 5B
FHBEE. B3R, EETEEEE KEESF
VII: 497-507, 1964

15) Devas MB, Sweetnam R: Stress fractures of the
fibula. J Bone & Joint Surg. 38-B: 818-829, 1956

16) FHtife—, HWHHREK, I #: AKX-Yick3BE
FHEEEE F1R], HEEEFEEEE KEE
2 VII: 369-379, 1964

17) Levin DC, Blazina ME, Levin EL: Fatige fractures
of the shaft the femur: Simulation of malignant
tumor. Radiology 89: 883-885, 1967

Presented by Medical*Online



443

Summary

Clinical Evaluation of Stress Fractures Using Bone Scintigraphy

Atsuhiko FURUTA¥*, Kazunori TANOHATA*, Toru OTAKE*, Toshiyuki HASHIZUME*,
Yozi KoBayasHI** and Hiroyuki NAKAZIMA***

* Department of Radiology, Kanto Rosai Hospital, Kawasaki, Japan
** Department of Radiology, Kanagawa Center, for Adult Diseases
***College of Art and Science, Tokyo University School

Clinical evaluation of stress fractures were per-
formed in 58 athletes using bone scintigraphy with
99mTc-MDP, Stress fractures of the tibia were most
often seen in the males with running type sports.
They occurred more often in the proximal tibia and
on the right side. Stress fractures of the fibula were
most often seen in females with jumping type
sports, such as volley ball. They occurred more
often in the distal fibula and on the right side.
Tarsal bone fractures were seen most often rugby
players. Metatarsal fractures occurred in the third
fourth and fifth metatarsals. No lesion was seen in
the first and second metatarsals. We feel that stress

fractures of the femur can be differentiated from
osteosarcoma by small loculated radionuclide ac-
cumulation as well as symptome, course and tomo-
graphic and CT finding. Bilateral involvement was
seen in two cases in patellae and calcanei. Most of
the other fractures were seen on the right side.
Negative radiographs were seen in 369 of the
patients and occurred most commonly in the tarsal
bones excluding calcaneus. Bone scintigrams were
positive in all cases and were most useful in frac-
tures of the tarsal bones excluding calcaneus.

Key words: 9mTc-MDP, Bone scintigraphy,
Stress fracture.
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