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Radionuclide bone imaging in toddler's fracture 
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Abstract. Seven cases o f  todd le r ' s  f rac ture  are  repor ted .  
The  value of  rad ionucl ide  b o n e  imaging in helping to es- 
tablish this diagnosis  is discussed. 
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Introduction 

Toddle r ' s  f rac ture  was first descr ibed by D u n b a r  et al. 
[3]. I t  is a f rac ture  o f  a long b o n e  in a y o u n g  child in 
which X- ray  films initially show no  abnormali t ies .  Only  
some weeks  later  per ios tea l  ne w  b o n e  fo rma t ion  is visi- 
ble. T rea tmen t  consists of  immobil isat ion.  In  children,  a 
history o f  t r auma  is no t  always present  and  fever  due to 
a concomi t tan t  infect ion f requent ly  obscures  the clinical 
picture.  The re fo re ,  the  diagnosis  o f  toddler ' s  f racture  is 
not  always clearcut .  T h e  ae t io logy of  l imping in a child 
varies a m o n g  o the r  possibilities f rom t r a u m a  to infec- 
tions and malignancies .  Diagnos t ic  clues are p rov ided  by 
historical, l abora to ry  and rad iographic  data.  Unfor tu -  
nately,  these invest igat ions are  no t  always helpful, 

W e  repor t  on  seven  cases o f  acute  onset  of  l imping in 
children, which p r o v e d  to be  toddler ' s  fractures.  The  
usual invest igat ions were  inconclusive.  B o n e  scintig- 
raphy enabled  local isat ion o f  the  injury and  clearly dif- 
fered f r o m  b o n e  scint igraphic findings in cases of  acute 
osteomyeli t is  e n c o u n t e r e d  over  the  same  t ime period.  
Two case repor ts  are  p resen ted  in detail;  d a t a  on  all 
seven cases are shown  in Table  1. 

Case reports 

Case 1 

A 14-month-old boy had refused to walk for 3 days. He woke up at 
night crying. There was no history of trauma or fever. Discrete 
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tenderness over the right distal tibia was the only abnormal find- 
ing. Erythrocyte sedimentation rate was 32 mm after lb. White 
blood cell count was 9900/ram 3 with a normal differential count. 
X-ray films including lateral oblique views of the long bones, were 
normal. Bone scintigraphy showed an intense and diffuse accumu- 
lation of technetium tracer over the entire right tibia (Fig. 1). 
Treatment consisted of relative rest. The child's symptoms sub- 
sided after 5 days. Two weeks after the initial hospital visit, the 
child presented with a temperature of 39~ Rhinifis was the only 
finding on physical examination. Erythrocyte sedimentation rate 
was 90mm after lh. WBC was 9000/mm 3 with lymphocytic pre- 
dominance. X-ray films showed a periosteal reaction over the right 
tibial diaphysis (Fig. 1). As there was no definite diagnosis, a bone 
biopsy was performed and showed only fibrous periosteal reaction. 
The diagnosis of toddler's fracture with intercurrent respiratory 
tract infection was made. The child's leg was immobilised for 2 
weeks. He was afebrile after 1 week. X-ray films and bone scan re- 
mained abnormal at 2 weeks follow up. Both examinations were 
normal at 6 months follow-up. 

Case 7 

A 14-month-old baby boy was admitted to hospital because of 
fever and limping of 1 day's duration. Physical examination re- 
vealed a temperature of 38.5~ a purulent rhinitis and right sided 
acute otitis media. There was pinpoint tenderness over the right 
distal tibia. X-ray films were normal. Bone scintigraphy revealed 
marked increased uptake over the lower two thirds of the tibia. 
The diagnosis of toddler's fracture was made. The leg was immo- 
bilised in a cast for 4 weeks. Follow up roentgenograms showed a 
marked periosteal reaction along the tibia and a discrete spiral 
fracture line. Healing was uneventfull. The child remains wetl after 
12 months follow up. 

Discussion 

Toddler ' s  f racture  is a difficult diagnosis and is some-  
times m a d e  only  in re t rospect .  I n  the classic case, the 
child presents  with l imping after  a t rauma.  Roen tgeno -  
grams are negative and only  fol low up X-ray  films prove  
the previously existing fracture.  A t  the onset ,  no anam-  
nestic, clinical or  l abora to ry  clues reliably differentiate 
t r auma f rom osteomyeli t is  or  o the r  causes of  limping. In  
the case o f  a t raumat ic  lesion, there  of ten  is no clearcut  
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history of trauma; on the other hand, trauma is a con- 
founding variable in many patients with limping due to 
osteomyelitis or transient synovitis of the hip [8]. To fur- 
ther confuse the issue, during the course of a toddler's 
fracture, fever may be caused by an intercurrent viral in- 
fection. Besides, it is known that fever is not a reliable 
factor to differentiate trauma from bone infection. Fever 
was absent in four out of seven patients with osteomyeli- 
tis of the leg treated at our hospital from 1985 to 1987 
and this has also been the finding at other centres [8]. 
Physical findings in patients with limping can be absent 
or may be limited to areas of localised tenderness, not 
differentiating between trauma and bone infection. Eryth- 
rocyte sedimentation rate is usually raised in osteomy- 
elitis or arthritis [8] but it can be elevated for other 
reasons such as illustrated by case 1. Finally, although 
soft tissue signs on roentgenograms can point to lesions 
of the underlying bones, they do not allow differentia- 
tion between trauma and infection. Skeletal X-ray films 
typically do not show bony changes during the first 10- 
14 days in children with osteomyelitis; but even detailed 
X-ray films in case of a bone fracture can be negative 
early on. 

More recently bone scintigraphic findings in toddler's 
fracture have been published [1]: a diffuse increase in 
uptake of the tracer over the affected bone resulting in 
the picture of a black tibia. The increased uptake is not 
only due to increased vascularisation of the bone since 
also late bone images show impressive accumulation of 
technetium diphosphonate. Probably remodelling of the 
bone's Haversian systems, distorted due to fracture, and 
periosteal new bone formation result in an increased 
metabolic activity in most of the long bone. In all our 
patients with toddler's fracture, the bone scintigraphy 
showed this picture of "black tibia". From May 1985 till 
May 1987, 92 patients with acute limping consulted our 
hospital. Osteomyelitis was diagnosed in seven patient; 
septic arthritis was present in two patients. The nine pa- 
tients with bone infection only had a discrete 'hot spot' 
on bone scintigraphy as illustrated in Fig. 2. Bone scin- 
tigraphy thus reliably differentiates between the two con- 
ditions. Miller and Sandeson [5] published similar find- 
ings: patients with toddler's fracture had a markedly 
positive 'hot' area on bone scintigraphy running obliquely 
across the involved tibial diaphysis, quite different from 
the metaphyseal and juxta-articular increased activity 
seen in inflammatory bone or joint disease. 

In two cases the bone scintigraphy was compatible 
with toddler's fracture but the history and clinical evolu- 
tion were confusing. Therefore additional investigations 
were carried out to further substantiate the diagnosis of 
toddler's fracture. In case 1 the high temperature and 
sedimentation rate prompted the decision to perform a 
bone biopsy. This only revealed fibrous periosteal reac- 
tion. Infection could be ruled out. In case 5, the limping 
was protracted. History, physical examination and bone 
scintigraphy (Fig. 3) were compatible with the diagnosis 
of toddler's fracture and the child was put on relative 
rest. The limping subsided after a few days but recurred 
after the child resumed walking. At  that time the child's 
leg was swollen, warm and ecchymotic. X-ray films 
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Fig. 1. a Increased uptake of tracer over the entire right tibia. 
b Periosteal reaction along the tibiat diaphysis 1 month after the 
positive bone scintigraphy findings 

Fig. 3. a Positive bone scintigraphy showing increased uptake to 
tracer over the right tibia, b X-ray film 1 month after the onset of 
limping showing marked endosteal and periosteal reaction 

Fig. 2. Bone scinfigraphy 
findings in a case of 
osteomyelitis: a juxta-articular 
'hot spot' is noted 

showed marked periosteal and endosteal reaction (Fig. 3). 
To exclude osteomyelitis, a bone biopsy and magnetic 
resonance ima~ng were performed. Bone biopsy revealed 
fibrous periosteal reaction. Magnetic resonance imaging 
revealed a large spiral fracture of the tibia. 

It can reasonably be assumed that the usual wear and 
tear of  life is not  sufficient to cause a positive bone scan 
[4]. On the other  hand, a bone scintigraphy in a toddler 
with a greenstick fracture referred to our hospital be- 
cause of suspicion of child abuse showed the same "black 
tibia". Indeed the scintigraphic findings of toddler 's  frac- 
ture resemble those of fractures of the long bone [4]. 
Bone scintigraphy can provide the diagnosis a few hours 
after the t rauma [4]. Because of the increased sensitivity 
of scintigraphy over roentgenography in detecting bone 
fractures, it has been claimed as the method of choice to 
evaluate cases of possible child abuse [7]. 

Toddler 's  fracture has been initially reported as a 
fracture of  the tibia. More  recently, Starshak et al. [6] 
reported toddler 's  fracture of the calcaneous. 

The accurate diagnosis of toddler 's fracture is impor- 
tant since several of these fractures only heal after cor- 
rect immobilisation, as illustrated by cases 1 and 5. In 
addition, several toddler 's  fractures were not merely 
greenstick fractures but  spiral fractures of the tibia. 

In conclusion, limping in a child often places the 
clinician in a tight spot. It is not  always possible to dif- 
ferentiate fracture and bone infection on clinical or X- 
ray films only. In case of doubt,  bone scintigraphy is a 
non-invasive diagnostic toot that helps to differentiate 
between minor  fracture and early osteomyelitis. In cases 
of toddler 's  fracture,  the scintigraphy shows a marked 
increased uptake over  most of the tibia. In contrast, in 
all 7 cases of  early osteomyelitis amongst 92 limping 
children, the bone scan showed only a small area of in- 
creased uptake adjacent to the metaphysis. 
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THE ART OF MEDICINE 

Medicine - howeve r  m u c h  it develops  - must  always remain  an "appl ied  science,"  
and one differing f rom all the rest in that  the application is to m a n  himself. W e r e  
there no  sick persons  there  would  be  no  need  for  Medicine,  e i ther  the Science or  
the Art .  So long as there  are, bo th  will be necessary.  The  applicat ion of  its Science, 
to be of  value,  mus t  be m a d e  in such a way  that  it will p roduce  the m a x i m u m  of  
relief to  the sick man.  This calls for  certain qualities in the pract is ing physician 
which differ entirely f rom anyth ing  required in the practice of  the  o ther  applied 
sciences. Here in  lies the Ar t  of  Medicine.  The  need  for  it is as great  t oday  as it ever  
was, or  ever will be,  so long as h u m a n  sickness continues.  

Sir Arthur Hall, Pract i t ioner ,  1941 


