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The authors mention in the paper their own experience with treatment of complex pelvic injury in children with
polytrauma and give reasons for necessity of early stabilization of pelvic fractures by means of external fixation -
especially with continuous hemorrhage into lesser pelvis region and the retroperitoneum.

Afterwards they use damage control surgery methods including selective embolization. In clinical group of pa-
tients treated during the period from 2000 to 2004 they evaluate results of this treatment.

INTRODUCTION

Increasing number of high-energy inju-
ries brings about also in children increase
in number of complex injuries of the pe-
lvis, where apart from fractures of the pe-
lvic girdle also arteries, nerves, soft tissues
and pelvic intraperitoneal and retroperito-
neal organs are injured. The most severe
complication of these injuries consists in
extensive hemorrhage, mainly from injured
skeleton, a presacral and paravesical vascu-
lar plexes that can directly threaten life of
the injured child by hemorrhagic trauma-
tic shock. Diagnostic methods, apart from
RTG pelvic, are ultrasonography, compu-
ter tomography and computed angiotomo-
graphy [1]. The basis for the treatment of
instable pelvic fractures consists of pelvic
skeleton stabilization, which in the urgent
stage is ensured by application of a pelvic
clamp with subsequent application of exter-
nal fixator [2, 3, 4, 5, 6].

In case of continuous hemorrhage we
perform urgent AG with surgical treatment
of injured arteries or their selective embo-
lization [7]. In extensive devastating inju-
ries we do not hesitate to perform tampo-
nade of the pelvis with possible bilateral li-
gature of a. iliaca interna [8, 9].

CLINICAL POPULATION

In the years 2000-2004 98 polytraumati-
zed children were treated in the Traumato-
logy Centre of University Hospital with Po-
lyclinic in Ostrava, where in 15 pelvic inju-
ry was part of polytrauma. Most of them
were stable fractures of the pelvic girdle.

In two cases fractures were complex, and
only in a thirteen-year-old girl we were for-
ced to urgent application of the external fi-
xator on the pelvis because of progressive
extraperitoneal hemorrhage (fig. 1, 2).
After application the hemorrhage has stop-
ped and the external fixator was removed
after six weeks. The girl had concurrent in-
jury of the CNS and compound fracture of
the left crus, which was solved by means of
external circular fixator. After removal of
the external fixator she was discharged to
ambulatory care.

DISCUSSION

Another severe complication of pelvic
injuries consists of occurrence of pelvic
compartment syndrome, which incidence is
from 3 to 5 %. Most frequently it occurs on
the basis of intrapelvic pressure increase
during retroperitoneal or intra-abdominal
hemorrhage.
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The pelvic compartment syndrome is
divided in 3 types [10]. The most severe is
mixed type combined with abdominal com-
partment syndrome, which gradually occurs
with increase of retroperitoneal hematoma.
This results in the increase of intraabdo-
minal pressure with symptoms of abdomi-
nal compartment syndrome, negative ef-
fects on cardiovascular, pulmonary and
mainly renal systems with subsequent oli-
guria [2, 11, 12, 13]. Development of intra-
abdominal pressure is monitored by measu-
rement of intracystic pressure and when it
exceeds 30-40 mm Hg we proceed to de-
compression laparotomy [14].

In combined injuries of the pelvis and
abdominal cavity, in the last year we tried

Ryc. 1. Ztamanie goleni leczone stabilizatorem
zewnetrznym

Fig. 1. Fracture of the leg treated with external
stabilizator
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Ryc. 4. Laparotomia z wszyciem folii i zamka
Ethizip oraz zastosowanie stabilizatora ze-
wnetrznego

Fig. 4. Laparatomy with use of foil, Ethiozip and
external stabilizator

to use damage control methods (stage la-
parotomy) with temporary closure of ab-
dominal cavity using plastic foil or Ethizip
and pelvic stabilization with the external
fixator (fig. 3, 4).

CONCLUSION

Complex injuries of pelvis may be life-
threatening for children, what requires
urgent surgical treatment focused on staun-
ching the hemorrhage including tampona-
de, selective hemorrhage and pelvis stabi-
lization by means of the external fixators.

Ryc. 2. Z1lozone ztamanie miednicy leczone sta-
bilizatorem zewnetrznym

Fig. 2. Complex pelvic fracture treated with
external stabilizator

Ryc. 3. Obrazenia narzadéw jamy brzusznej i
zlozone ztamanie miednicy

Fig. 3. Abdominal injuries and complex pelvic
fracture



Complex Injury of the Pelvis in Children 19

REFERENCES

1. Chmelovd J., Pleva L.: Perkutanni fixace zZlomenin panve pod CT kontrolou. Ces. Radiol., 2002, 56 (1), 16.
2. Johnson K.D., Cadambi A., Seibert B.: Incidence of adult respiratory distress syndrome in patients with
multiple musculoskeletal injuries: effect of early stabilization of fractures. J. Trauma, 1985, 25 (5), 375.

3. Pape H.C., Stalp M., Duhlweid M.: Optimal duration of primary surgery with regards to a ,,border-line”
situation in polytrauma patients. Arbeitsgemein-schaft ,,Polytrauma” der Deutschen Gesellschaft fiir Unfal-
Ichirurgie. Unfallchirurg., 1999, 102 (11), 861.

4. Pleva L., Rozum K., JeCminek V.L., Prusenovsky P.: Zevni fixator na acetabulum. Uraz. Chir., 2000, 8 2), 1.

5. Pleva L., Je¢minek V.L., Posolda T, Skotnicovd S.: Léceni zlomenin panve zevni fixaci u polytraumat. Zp.
Uraz. Chir., 1993, 1 (2), 4.

6. Tomaszewski R., Bijata W. Starzak P, Bohosiewicz J.: Two-stage treatment of an unstable fracture of the
pelvic ring in a 4-year-old child. Rocznik Dziecigcej Chirurgii Urazowej, 2004, 8 (XXXII), 123.

7. Bosse M.J., Kellam J.F.: Orthopedic Management Decisions in the Multiple Trauma Patient, in: Skeletal
Trauma, (ed.) Browner B.D. Jupiter J., Levine A. et al. Philadelphia 2003.

8. Michek J., Pleva L., Wendsche P.: Poranéni organt dutiny bfi$ni a retroperitonea. Cicero, Ostrava 2001.

9. Pape H.C., Giannoudis P, Krettek C.: The timing of fracture treatment in polytrauma patients, relevance of
damage control orthopedic surgery. Am. J. Surg., 2002, 183 (6), 622.

10. Pleva L., Prusenovsky P, Kopdcek I.: Abdominal compartment syndrome in children s polytrauma. Rocz-

nik Dzieciecej Chirurgii Urazowej, 2003, 7 (XXXI), 31.

11. Kellam J.F.: Damage control orthopedic surgery. AO Dialoge, 2003, 2 (16), 25.

12. Pleva L., Klus I.: Metody damage control tirazové chirurgie u polytraumat. Uraz. chir., 2004, 12 (2), 1.

13. Pleva L., Prusenovsky B, Kopdcek I.: Abdominalni kompartment syndrom u détskych polytraumat. Uraz.

chir., 2003, 11 (4), 5.
14. Pleva L.: Zevni fixace v traumatologii. Cicero, Ostrava 1992.

Viadimir Je¢minek, Petr Prusenovsky, Rudolf Vronsky
ZEOZONE USZKODZENIA MIEDNICY U DZIECI
Stowa kluczowe: miednica, ztozone uszkodzenia, zesp6t ciasnoty, mnogie obrazenia ciata, dzieci.

W pracy autorzy omawiaja swoje doswiadczenie w leczeniu ztozonych uszkodzen miednicy u dzieci z mno-
gimi obrazeniami ciata, wskazujac na konieczno$¢ wezesnej stabilizacji ztaman miednicy przy uzyciu zewngtrz-
nych stabilizatoréw w przypadkach stalego krwawienia do miednicy mniejszej i przestrzeni zaotrzewnowe;.

Nastepnie stosuja chirurgiczne metody kontrolowania uszkodzen wlacznie z wybiércza embolizacja. Powyz-
sze leczenie oceniano w klinicznej grupie pacjentéw hospitalizowanych od 2000 do 2004 roku.
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