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A Clinical Usefulness of Transcatheter Embolization for the
Control of the Retroperitoneal Hemorrhage
Associated with Pelvic Fracture

Naganori Ariga
Department of Radiology, Nippon Medical School

Research Code No. : 517.4
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Transcatheter arterial embolization has recently been remarkably advanced. The clinical usefulness
of this procedure is now well estimated for the control of malignant neoplasms and inflammatory and
traumatic bleedings. Particularly for the hemorrhagic injury of which no surgical or conservative
procedure would be indicative, the angiographic technique is of great value in clinical practice.

The author has utilized transcatheter embolization in 17 cases with pelvic fracture obtaining the
following results under 1982-1984.

1) Asangiographic findings, extravasation of the contrast medium and spasm of the vessels as well
as displacement of them were observed in all patients. The extravasation was noted with the highest
frequency in internal pudendal and lateral sacral arteries.

2) According to the angiographic findings, the embolization of bilateral internal iliac arteries was
performed in 12 cases while unilateral artery was occluded in 5 cases. In all cases Gelfoam was injected
as an embolic material and a steel coil was placed additionally in 8 cases.

3) After the embolization therapy, urine volume and hemoglobin value have dominantly increased,
the quantity of blood transfusion and drip infusion decreased, and blood pressure was stabilized. All
these parameters have been improved with statistical significance in comparison with pre-embolization
data.

4) Of the 17 patients who underwent transcatheter embolization, 14 patients survived. Two
patients died of multiple organ failure 16 days and 49 days, respectively, after the embolization therapy.
One died of fulminant hepatitis six months after the treatment.

5) No considerable complications have occured following this procedure.

6) In conclusion, the transcatheter arterial embolization has an prominent effect. for the control of
retroperitoneal hemorrhage associated with severe pelvic fractures. This procedure should therefore be
indispensable prior to the surgical incision because of less hazard and preferable clinical prognosis.
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Fig. 1 Diagram of the internal iliac artery and its main branches
1. aorta, 2. right common iliac, 3. left common iliac, 4. external iliac, 5. internal iliac, 6. middle sacral, 7. iliolum-
bar, 8. lateral sacral, 9. superior gluteal, 10. umbirical, 11. obtulator, 12. uterine or deferential, 13. inferior vesical,
14, internal pudendal, 15. middle rectal, 16. inferior gluteal, 17. deep circumflex iliac, 18. inferior epigastric, 19.
superficial circumflex iliac, 20. ascending branch of lateral circumflex femoral, 21. medial circumflex femoral, 22.
external pudendal, 23. deep femoral, 24. femoral (superficial femoral)
SS: sacrospinous ligament ST : sacrotuberous ligment
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Table 1 List of cases

case age/sex cause of location of fractures injuries site of embalic  clinical
No. trauma associated E:m&%?;;?(m taterial icourse
1 53/M traffic L. Malgaigne head e Gelfoam died
: accident coil
2 22/F  fall R. Malgaigne multiple fx. R Gelfoam alive
L. pubis and ischium thorax
3 22/M  fall L. Malgaigne multiple fx. (i Gelfoam alive
spleen coil
4 34/F fall L. Malgaigne multiple fx. B Gelfoam alive
R. pubis and ischium coil
5 19/M  industrial bilateral multiple fx. B Gelfoam died
accident pubis and ischium thorax, spleen, coil
urethra
6 51/M traffic L. pubis and ischium multiple fx. B Gelfoam alive
accident sacrum thorax coil
separated pubic symphysis
7 33/M traffic L. pubis and ischium multiple fx. B Gelfoam alive
accident L. acetabulum thorax coil
8 61/F traffic L. Malgaigne skin B Gelfoam alive
accident R. pubis and ischium
9 38/M fall bilateral B Gelfoam alive
pubis and ischium coil
R. ilium, R. acetabulum
10 45/M  fall R. pubis and ischium head R Gelfoam alive
11 29/F  fall bilateral multiple fx. B Gelfoam alive
pubis and ischium
L. sacroiliac dislocation
12 17/F  fall R. Malgaigne R Gelfoam alive
13 20/M  traffic sacrum thorax B Gelfoam died
accident R. ischium head
14 22/M  traffic L. pubis and ischium thorax B Gelfoam alive
accident L. acetabulum coil
15 33/M  fall sacrum {nultiple fx. B Gelfoam alive
ung
16 24/F fall L. Malgaigne multiple fx. B Gelfoam alive
R. pubis and ischium thorax, liver,
intestine
17 17/M  traffic separated pubic symphysis skull fx. B Gelfoam alive

accident

fx: fracture R: right L: left B: bilateral
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1. case No. 9
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2, case No. 16
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Fig. 2 Case No. 9
Right internal ilic angiogram demonstrates the site of bleeding from the right lateral sacral artery (a). Massive
extravasation of contrast material is seen in late phase (b). Angiogram after embolization with Gelfoam particles
and steel coils shows complete occlusion of the right internal iliac artery. Although a collection of contrast material

remains, there is no evidence of further bleeding (c).
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Fig. 3 Case No. 16
Catheter was advanced from the left axillary artery because femoral puncture was impossible due to huge sub-
cutaneous hematoma. Left common iliac angiogram demonstrates multiple areas of extravasation. Left external
iliac artery is severely spastic (a). On the pelvic angiogram after embolization, a round contrast accumulation just
above the left iliac crest was noted (arrow). It was proved to be the hemorrhage from lacerated sigmoid colon by
subsequent operation (b). Superior mesenteric angiogram of the same patient demonstrates extravasation from a
branch of the middle colic artery corresponding to the hemorrhage from lacerated transverse colon (arrow). This was

verified at operation (c).

4, case No. 17
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a

Fig. 4 Case No. 3
Left internal iliac angiogram shows prominent spasm and extravasation (a). After the embolization of distal internal
iliac artery with both Gelfoam particles and steel coils, the extravasation was still visualized from the iliolumbar
artery. Superselective left iliolumbar angiography and embolization was performed (b).
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Fig. 5 Case No. 17
Right internal iliac angiogram demonstrates extravasation from the right internal pudendal artery (a). After
embolization with Gelfoam particles, proxymal part of the internal pudendal artery is occluded but peripheral part
of it is opacified through collaterals from the medial circumflex femoral artery. (arrow) The bleeding is markedly
reduced and only a minimum extravasation is still visualized (arrow head)(b). Although further embolization was not
performed,the hemorrhage was well controled and clinical improvement was obtained.

—P<om
P<001 o/ o
mm".: ——
beats/min
150 I .
41 104 F{’ 1
P i
2 100 k’ 5
: }\ B 5
g 2 pulse-rate =§,’
eF
£8
V}ﬂ.so_
n on 1hr. 1hr.
admission  before after
: embolization embolization
) alam?'}'sa.."“,i'."l.f':"“ . ) .“’- sivs. "“""*. Fig. 7 Hemoglobin value at the time of admission,
before embolization after emholization I hour before and 1 hour after embolization
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Fig. 8a Change of urine volume before and after
the embolization (ml/hr mean*=S.E. n=16).
There is significant difference between pre and
after the procedure.
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Fig. 8b Change of blood transfusion volume
before and after the embolization (ml/hr mean+
S.E. n=16). Significant defference is noticed in
decreasing of blood transfusion volume after the
embolization.
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Fig. 8c Change of drip infusion volume (ml/hr
mean+S.E. n=16). Decreasing of drip infusion
volume after the embolization is statistically
significant.
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Fig. 8d Change of F.F.P. volumes(ml/hr mean+S5.
E. n=16).No statistical significance is observed.
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Fig. 9 Change of blood transfusion requirement
after embolization (mean+:S.E. n=17). The re-
quirement units were remarkably decreased after
the embolization.
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