Experimental Study on the Relation between
Duration of Dislocation and Femoral Head Blood
Flow in Traumatic Hip Dislocation
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Fig.1. Schema of the blood flow measurement of the
canine femoral head. Endotracheal intubation is performed
with blood pressure monitoring to maintain general
anesthesia.

Trochanter major

Fig. 2. Lateral aspect of the left canine hip joint. The
capsule is incised with an approximately l1cm transverse
incision and the surface of the femoral head cartilage is
exposed. Then, a 1.5mm diameter drill is used to place a
hole in the center of the femoral head for the measuring
probe.

Fig.3. Posteroanterior roentgenographic view of the canine
pelvis and hips. The left femoral head is manually
dislocated posteriorly. To maintain the dislocation, a
spreader for cervical vertebrae is used.
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Dislocated femoral

Fig. 4. Lateral aspect of the left canine hip joint. The
femoral head is dislocated to just exceed the posterior
margin of the acetabulum, so that the degree of dislocati-
on is made consistent. The measuring probe is inserted
into the hole of the femoral head.

- 300um

Fig.5. Photograph of the measuring probe. The measuring
probe consists of a hydrogen generating electrode and 2
measuring electrode. These electrodes are made of
platinum black with an acute angle point. The diameter
of each electrode is 300um, and a point-to-point separation
is 300um using teflon insulation.
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Fig.6. Photograph of the reference electrodes. Two
reference electrodes, Ag/AgCl, are buried in the subcuta-
neous tissue near the femoral head.
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Fig.7. Schema of the circuit for measurement of the blood
flow. In circuit 1, a direct current of 8u¢A is allowed to
pass from the generator until a certain level of hydrogen
is produced around the measuring electrode. In circuit I,
a polarographic apparatus and a recoder are used to
measure the clearance of hydrogen gas. :
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Fig. 8. Results of the blood flow measurement in experim-
ent A. In experiment A, measurements are performed
prior to dislocation, immediately after dislocation and
immediately after reduction using 10 adult dogs. Each
value represents mean=+S.D.
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Fig.9. Results of the blood flow measurement in experim-
ent B. In experiment B, measurements are performed
prior to dislocation, immediately after dislocation and 3, 6,
9 hr thereafter using 15 adult dogs. Each value represe-
nts mean+S.D.
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Fig.10. Blood flow prior to dislocation of 25 canine femoral
heads in experiments A and B. The value represents
mean=+S.D.
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Fig.1l. Results of the blood flow measurement in the case
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Fig.12. Results of the blood flow measurement in the case
of 6 hr dislocation group in experiment C. Measurements
are performed at the time of 6 hr dislocation, immediately
after reduction, 1 hr after reduction and 3 hr after
reduction using 10 adult dogs. Each value represents
mean=+S.D.
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Fig.14. Angiogram around the left canine hip joint in the case of 3 hr dislocation group. Control (left), 3 hr after dislocation
(center) and 1 hr after reduction (right). A, Femoral artery; B, Deep femoral artery. Note that although traction and
narrowing of the deep femoral artery are seen at the time of dislocation, there is substantial recovery of vessel diameter after

reduction.

Fig.15. Angiogram around the left canine hip joint in the case of 9 hr dislocation group. Control (left), 9 hr after dislocation

(center) and 1 hr after reduction (right). A, Femoral artery; B, Deep femoral artery. Note that traction of the deep femoral
artery, with narrowing of the entire vessel wall is seen after reduction as well.
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Abstract

The present study was performed to examine the relation between dislocation duration and femoral head blood flow and
the reversibility of the circulatory disturbance. In this study, the blood flow in the femoral head of adult dogs was quantita-
tively measured using the electrochemically generated hydrogen clearance method. The blood flow rate prior to dislocation
of the 25 adult canine femoral heads was 78.0% 13.0 ml/min/100ml (mean=*S.D.). The blood flow rate immediately after
dislocation was 30.9£12.5 ml/min/100ml, namely 39.8% of the pre-dislocation value, while at the time of reduction, it
recovered to 56.7 % 17.9 ml/min/100ml, that is, 73.1% of the pre-dislocation value. When reduction was performed immedi-
ately after dislocation, the circulatory disturbance induced by the dislocation was found to be reversible. The blood flow rate
in the femoral head at 3, 6 and 9 hr after the dislocation was 28.0+9.0 ml/min/100ml, 22.0 % 14.7 ml/min/100m] and 13.8+
11.9 ml/min/100ml. The blood flow progressively decreased the longer the dislocation continued. The circulatory distur-
bance of the femoral head was reversible with quick recovery 3 hr after dislocation, whereas with reduction 9 hr after dislo-
cation the blood flow recovered to only 23.7% of the pre-dislocation value. Moreover, in 3 of the 10 femoral heads in the 9
hr dislocation group, the blood flow was zero with persistence of the ischemic state. These experimental results show that
early reduction within 3 hr after dislocation is desirable to promote recovery of the intrafemoral head circulatory disturbance
following traumatic hip dislocation. It is suggested that the circulatory disturbance accompanying traumatic hip dislocation
becomes irreversible, with necrosis likely to occur, if the dislocation is left untreated for longer than 9 hr.



