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1. Introduction

Few papers concerning the use of thermovision in pediatric orthopedics has so far been published. This is in contrast to a wide variety of disorders that might be evaluated by the use of the method.

2. Patients and Method

We present three cases in which thermography was used as an additional method of evaluating patients. Two patients had Perthes disease and the third one was a soft tissue tumour. All three patients were treated in the Paediatric Orthopaedic Clinic, Research Institute of Polish Mother Memorial Hospital. The examinations took place in the Institute of Electronics, Technical University of Łódź. We used the “Inframetrics 780” camera according to the European Thermographic Association Standards (6).

Technical information on the system for capturing and processing visual and thermal images is presented in paper [7].

3. Results
Legg-Calve-Perthes disease is a deterioration of the hip vascularity, which produces ischaemia and venrying degrees of merosis of the femoral head. The precise etiology of this disease is unknown. Metabolic diseases, thrombotic vascular insults, traumas, infections and transient synovities have all been implicated. The natural history of the disorder has been described by Waldenström, Caffey and Rainberg. The disease undergoes two main stages:

· the first stage – ischeamia, which produces aseptic necrosis of the femoral head

· the second stage – revascularization with consecutive of the femoral head

Patient 1 represents the first stage of the Perthes disease.

A six-year-old boy has complained of pain in the left leg over a period of four months. At first the pain was mild, but it increased after long walking and parents observed him limping. One week before examination the pain steadily increased and finally the child was unable to walk.

In clinical examination he presented painful and limited passive motion of the left hip, especially abduction and rotation. The circumference of the left thigh had decreased.

Radiographic examination showed the necrotic stage of Perthes disease of the left hip /fig. 1, 2/.

Frontal view thermograms showed higher temperature not only in the projection of the femoral head /fig. 3/, but also the whole hip region /fig. 4/. The projection of the femoral head was defined as a point in which the line between anterior superior iliac spine and pubic tuberculum crosses with the line between the most upper points of the greater trochanters.

Patient 2 – this is a case of the Perthes disease in the second stage.

An eleven-year-old boy after six months of conservative treatment. He was diagnosed after one year of limping accompanied by pain in the right lower limb. The conservative treatment consisted of two months immobilisation in the Petrie abduction cast and of two weeks of skin traction and intensive active exercises.

Radiographic examination showed the regenerative stage of the Perthes disease of the right hip /fig. 5, 6/.

On the thermogram /fig.7/ the temperature of the right hip is greater than of the left one.

The patient 3 was a sixteen-year-old girl with a soft tissue tumor of the right thigh. It was noticed two months prior to our examination and was contributed to an intensive mountain tracking. The tumor was hard, firm, movable and painless.

After X-rays /fig. 8/ and magnetic resonance imaging /fig. 9, 10, 11/ it was surgically removed.

Pathomorphologic examination showed a cyst-like mass, which consisted of fibrous, tissue with synovial cells.

The thermogram of this patient presents significant increase of temperature of the skin in the tumor region /fig. 12/.

4. Discussion
There are few descriptions of thermografic images in-patients with Perthes disease. Its efficacy was confirmed by Bajatery (1). He discovered that lower temperature concerus not only the hip but also the rest of the limb involved. We also observed lower temperature in the hip region, but we are not sure whether it is due to ischeamia or limited range of movements and consequently slower blood circulation

From our experience it is worth mentioning that during revascularization there is an increase in temperature of the hip region. If this can be confirmed in a long series examination it will enable both to diagnose and to monitor a progress of Perthes disease by using the method.

The efficacy of thermography in diagnosing soft tissue tumors has been previously described by Italian authors (2, 3, 4), who confirmed its high sensitivity and utility. Moreover, the thermographic findings were prior to radiological ones. They proposed it as a simple and harmless procedure for the follow-up of patients with soft tissue tumors after conservative treatment.

Khanagova (5) used thermovision combined with scintigraphy in differential diagnosis between malignant and benign tumors.

5. Conclusions

1. Thermographic examination can be useful in recognising and monitoring orthopaedic disorders in children with vascularity disturbations.

2. Soft tissue tumors can be imaged by thermographic examination.

3. The direct value of thermographic examination should be confirmed in following studies.
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AP view
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Axial view

Fig. 1. X-rays of the Legg-Calve-Perthes disease of the left hip – necrotic stage.
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AP view
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Leuenstein view

Fig. 3. X-rays of the Legg-Calve-Perthes disease of the right hip – regenerative stage
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Fig. 5 X-ray of the soft tissue tumor – AP and L view

[image: image6.jpg]CENTRUM ZDROWIA MATKI POLKI

ID: 100982
18 AUG 98 15:54
6950 J

RES: 256x256
PS: 1.000
FLIP: 90
13
NSA: 2
CONTRAST: MAGNEVIS
SAR: 0.64

W:1327

L: 604
Z:1.00

P: +0.0cm
+0.0cm
ADNF 3




[image: image7.jpg]) L&)
W:1205

CENTRUM ZDROWIA MATKI POLKI

1D: 100982
18 AUG 98 15:42
6950 H

A

SE

FEZ16:0

TR: 466
FOV:22.0
THCK: 4.0
GAP: 0.5
RES: 256x256
PS: 1.500
FLIP: 90
00:05:57

NSA: 2
CONTRAST: MAGNEVIS
SAR: 0.64



[image: image8.jpg]



Fig. 6 RMI of the soft tissue tumor
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Fig. 2. Thermograms of the Legg-Calve-Perthes disease of the left hip – necrotic stage. With projection of the femoral head
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Fig. 4. Thermogram of the Legg-Calve-Perthes disease of the right hip – regenerative stage
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Fig. 7 Thermogram of the soft tissue tumor

