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B-mode Ultrasonography vs Veterinary X-rays in Evaluating

a Femoral Fracture Rat Model

Hideki KAMIMURA, Daisuke TAGUCHI and Akira NISHIKAWA

E B

HEHREBIHF BV OROMEBT Z2HRETH Y, BN TRV, FITOZRNE A X B EERES gold
standard TH 253, T K > THBOEER S CTERENEANERIN G 6H 5. B £— FEEKEGBE LI
ISR 2EUNCER T 5 T, B AL, BERREOFEIC S IER T 5, A TR I v M NEETE
TR L, HIBEBERME S X SREZTEV, S0 PR 0 2L Cm B0 33 B8 S M 2 6 T
ThHDhEREEL 72, EFVAEYG 4 Bl Wistar ZHEMES - % 8 VLW, MRPEE <Y boxbE S = b ) 7 4
(50mg/kg ip) ZMEPENIEG L, v =0 v 7 &7 -7, G FERER , A FEdRific—EoA 2 caire
FUERER L, BENRESL X BREOSRELFIFERL? S 14 HIEHB 275 - 7. BUS O —EE L, FHEE
DR R &R 8 O g 2 KBS E s - fo. X BRE MR O A4 O 2B 278 - fo. ERIEHh 3 E ko
ABIE RSB b g, KEHEARCERE S, EREARIIEEER T 46205 0 CEEESD), X BREH ¥
¥ 4.8+0.6 H (CFHPESD) THESEZRD -7, BIHHOIMEE « K NHIALERMTH - 7245, HALIREEHTH
D, IEHIPIE T 3 —iaiER S s, WREICB O CIRES T 2EHICRE RS, BENREE X fRALD b
MRS AT A, IHmEaRORMIcbE L Ty, AR TFRTHI EEL LN,
#—U—anvbT%ﬁaﬁ%fw,B%—F% B EsE, X R

Abstract

Musculoskeletal disorders are some of the most commonly encountered diseases and fractures are no exception.
While X-rays are the gold standard in diagnosing fractures, at some sites overlapping bones may hinder
accurate identification of abnormalities. Effective use of B-mode ultrasonography (hereinafter referred to as
ultrasonography) can facilitate recognition of fractures and evaluation of the healing process. In this study,
ultrasonography and X-rays of the fracture site were collected in a femoral fracture rat model to determine
whether ultrasonography would be useful in assessing the fracture site, changes in soft tissues, and callus devel-
opment. We used 8 male Wistar rats aged 4 weeks. Nembutal (Pentobarbital Na 50 mp/kg) was administered
intraperitoneally and animals were numbered. After shaving the right lower limb, a fracture model was created
by applying a constant external force to the center of the right lower thigh. ultrasonography and X-ray images
were collected every day for 14 days starting immediately after fracture. Ultrasonography imaging conditions
were kept constant, and the long and short axes were imaged by the underwater observation method. X-rays
were only taken from a lateral view. No external fixation was used during the study. Food and water were freely
available. No significant difference was noted in the number of days to callus formation at 4.6 = 0.5 days (mean
+ SD) in the ultrasonography group and 4.8 = 0.6 days (mean = SD) in the X-ray group. Only mild signs of
hematoma and subcutaneous bleeding were observed on the day of fracture, but signs became more marked from
the second day. An extensive low echo range was also confirmed. Callus formation was confirmed at around the
same time with both exams. Ultrasonography was relatively easier to perform than X-ray examinations making
it suitable for evaluating the healing process. It thus appears to be an effective means of monitoring fractures.
Keywords : femoral fracture rat model, B-mode ultrasonography, X-rays
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