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THE EXTERNAL FIXATOR FOR THE ACETABULUM

Karel Rozum, Leopold Pleva, Jaroslav Melecky™

Abgtract: The Traumatology Centre of the Teaching Hospital with the Outpatient Clinic in
Ostrava-Poruba has been concerned with various aspects of healing unstable fractures by means
of external fixators for a long time. It co-operates with the Department of Production Machines
and Design of VSB — Technical University of Ostrava in the study, development and production of
external fixators. Recently an external fixator for the acetabulum has been devel oped, produced
and experimentally verified at both the workplaces.
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I ntroduction

The Department of Production Machines and Design co-operates in the development
of externa fixators for hedling unstable fractures with the Traumatology Centre of the
Teaching Hospital with the Outpatient Clinic in Ostrava-Poruba.

The heding of fractures of the unstable type is still an open question of accident
surgery. One of healing methods is the reduction and stabilization of the fracture by the
external fixator.

Lately a prototype of the externa fixator for the acetabulum has been developed,
produced and experimentaly tested at the workplaces. The externa fixator serves the
reduction and fixation of the pelvic fracture. With the external fixator that is connected to the
suspension, the tension force in the range from 0 to 100 N can be continuoudy induced.
Deformation of the suspension was experimentally verified. On the cavader a function of the
fixator, including the suspension, was experimentally tested.

1 The external fixator for the acetabulum

At the Department of Production Machines and Design, a prototype of the external
fixator for the pelvis was designed. The function of the fixator serving the reduction and
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fixation of the fracture consists in inserting a screw (Schanz wire) into the hip joint. The
external fixator is put on and firmly attached to this screw. The external fixator is then
connected with the suspension placed into the aa ossis ilium. A view of the individua
external fixator is presented in Fig. 1, a view of the fixator with the suspension is shown in
Fig. 2. The fixator contains a calibrated spring (0-100 N) and an indicating device with a
scale. By means of a screw and a nut, the required tension force with the maximum of 100 N
can be developed.

Fig. 2 A view of the externd fixator for the acetabulum with the suspension



2 The measurement of rigidity of the suspension of the fixator for the
acetabulum

Before the first verification tests of the fixator for the pelvis (Figs. 1, 2), it was
necessary to verify deformation (rigidity) of the fixator suspension.

2.1 Theprinciple of measurement

A photo from the measurement is presented in Fig. 3. The fixator suspension was by
means of four screws (Schanz screws) fixed to the small wood-block, which should have
simulated the suspension attachment to the sound part of the pelvis. To the suspension, the
prototype of the fixator was attached with the screw that was intended for pulling the hip joint
outwards. To this screw, a wire line was connected that was fastened to the stable part of the
measuring device.

Fig. 3 The measurement of rigidity of the suspension of the fixator for the pelvis

By means of the pressure spring of the fixator, the load tension force in the screw
(wire line) of 0-100 N was built up. Deformation of the fixator suspension was measured in
two points, namely point A and point B as illustrated in Fig. 4. Deformation of the suspension
was sensed by means of the indicating timepiece. The load tension force was gradually
developed at theincreases of 10N.

2.2 The evaluation of measur ement

In the graphs in Figs. 5 and 6 values of deformation of the suspension of the external
fixator for the pelvis in points A and B are plotted depending upon the load force F. When
measuring under conditions approximating to amost clinical conditions, the maximum
deformation at the maximum load force F = 100 N in point A was 5.666 mm, which had no
effect on healing. It was also found that no subsequent permanent deformation of the fixator
suspension occurred.



3 Theverification of the prototype of the external fixator for the pelvison
the cavader

The fixator suspension (frame), including the prototype of the fixator was applied to a
pelvis of a dead 47 years old man having a comminuted pelvic fracture (acetabulum) and the
central dislocation of the acetabulum — see Fig. 7.

On the cavader, assumptions of the applications of the external fixator to acetabulum
fractures were fully verified. Reduction possibilities of the fixator with various types of
fractures were verified. After these experimental tests the introduction of the external fixator
for the acetabulum into practice was suggested.

Fig. 4 The externd fixator for the acetabulum
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Fig. 5 Deformation of the suspension of the externd fixator for the pevis
in point A depending upon the load force F
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Fig. 6 Deformation of the suspension of the fixator for the pelvis
in point B depending upon the load force F

Fig. 7 The verification of the prototype of the externd fixator for the pelvis on the caveder

4 Conclusion

A prototype of an external fixator for healing fractures of the acetabulum with
polytraumata was designed and produced. By measurement, the rigidity of the fixator
suspension and the fixator function were verified on the cavader.

The measurement of rigidity of the fixator suspension proved its sufficient rigidity;
tests of the fixator on the caveder showedits good function.

The externd fixator for the acetabulum will be dlinically verified at an early date.

The externa fixator for the acetabulum was designed, produced and tested in the
framework of solving the Research Project CEZ: J17/98:272300011, stage E06 “Modelling



the biomechanics of external fixators by using the physica model with the am to improve
their structure and to put forward new principles of their design” and the national research
task IGA MZ CR reg. No. 3522-4.

5Literature

[1] Goulet, J. et d.: Comminuted Fractures of the Posterior Wall of the Acetabulum. J. Bone
Joint Surg., 76, 1994, 10. s. 1457 — 1463.

[2] llizarov, G. A.: Transosseous osteosynthesis Springer 1992. 800 s.

[3] Kim, W. Y., Hearn, T. C.: Effect of Pin Location on Stability of Pelvic External Fixation.
Clinical Orthopaedics and Related Research, No 361, 1999. s. 237 — 244.

[4] Kuner, E. H., Siebler, G.: Acetabulumfrakturen — Konservative Behandlung. Hefte
Unfallheilk.,174, 1985. s. 451 — 459.

[5] Letournd, E., Judet, R.: Fractures of the acetabulum. New Y ork, Springer 1981. 428 s.

[6] Matta, J. M.: Operative treatment of acetabular fractures throught ilioinguinal
approach.Clin. Orthop. 305, 1994. s. 10— 19.

[7] Nes trojil, P., Bucek, P.: Os teos yntéza zlomenin acetabula ~ —piiprava k pourazové
implantaci TEP ky€elniho kloubu. Sbornik pfednasek — Traumatologické sympozium
firmy Beznoska, Praha, fijen 1997.

[8] Pleva, L.: Zevni fixace v traumatologii. Ostrava: Cicero, 1992, 1. vyd. 173 s.

[9] Pleva, L., JeCminek, V1., Posolda, T.: LéCeni zlomenin panve u polytraumatu zevni
fixaci. Zp. uraz. chir. 1, 1993, ¢. 2. 5. 6 —14.

[10] I?Ieva, L., Rozum, K., JeCminek, V1., Prusenovsky, P.: Zevni fixator na acetabulum.
Uraz. chir. 8, ¢. 2, 2000. s. 1 —10.

[11] Piibyl, T., Vysko¢il, V., Chudacek, Z.: Léceni zlomenin acetabula. Acta chir.
orthop.Traum. ¢ech., 60, 1993, s. 259 — 269.

[12] Simko, P.: Zlomeniny acetébula. SAP, Bratislava 1998. 142 s.

[13] Tile, M.: Fractures of the pelvic and acetabulum. Wiliams a Wilkins Baltimore, 1995.
480 s.



