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developing such strategies is to identify the patterns and
characteristics of trauma patients in various regions.  

This study has revealed the trauma profile of our region.
Road traffic accidents and falls are the major trauma types
encountered in our region. A few simple measures such as
appropriate intervention and referrals, education of physicians
and medical personnel, and increasing public awareness in
these types of trauma causes can significantly reduce injury-
related burden, suffering, and mortality.

This study has also revealed the importance of keeping
medical records of trauma patients. We know that this study
would have been much better if we had had all the
information pertaining to the trauma patients in their trauma
charts. Trauma registry should be taken more seriously in our
institution and in our country as well as in other developing
countries.
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Learning Objectives: 1) To be aware of the potential
influence of episodic rebleeding on hemodynamic
stability in patients with traumatic pelvic fracture,
and 2) to be aware that animal experiments
demonstrate a better outcome if fluid resuscitation
does not completely restore the arterial blood
pressure in the presence of major vascular injury. 

Abstract
A 73-year-old woman arrived at hospital with
multitrauma, including a nonoperative pelvic
fracture. Fluid resuscitation aimed at restoring
normal hemodynamics was started, but hypotensive
events developed on four occasions when intensive
fluid resuscitation had raised the systolic pressure to
just above 100 mm Hg. The blood volume expansion
resulting from transfusion of erythrocytes and plasma
and the infusion of clear fluid corresponded to six
times her blood volume during the first 21 hours in
hospital. The clinical course suggests the presence of
episodic rebleeding from the pelvic fracture.

Pelvic fractures are often accompanied by major bleeding,
which is potentially life-threatening.1,2 Current recommendations
for treatment are to stabilize the bony pelvis (if anatomically
possible) while restoring normal tissue perfusion through
administration of fluids and blood products.3,4 In recent years,
however, animal experiments have raised concerns as toNeither author has any conflicts of interest to disclose.

CLINICAL ISSUES 

                                                                 



ITACCS Fall 2004

140

whether such fluid treatment may aggravate ongoing acute
bleeding or lead to rebleeding from surgically inaccessible
vessels.5,6 While most orthopaedic injuries will stop bleeding
spontaneously, allowing for completion of resuscitation, venous
bleeding from the posterior presacral plexus is a notable
exception. We report on a patient with pelvic fracture whose
clinical course showed a striking resemblance to the “transient
responders” seen in animal studies of aggressive volume
resuscitation during acute hemorrhage.  

Case Report

A 73-year-old woman was found below a third-floor
window after an attempted suicidal jump. At the arrival of the
ambulance she was conscious, not in pain, but confused. Her
left arm had two open fractures (wrist and elbow) and was
severely distorted. The left thigh was bruised. The blood
pressure was unrecordable and the heart rate high. Breathing
was not affected at first, but she became slightly dyspneic
during transport to hospital, and was treated with 10 liters of O2
100% delivered by a nonrebreather face mask. On arrival in the
emergency department (ED), her systolic blood pressure was 45
mm Hg (external cuff); SaO2, 75%; body temperature, 37˚C;
and capillary Hb, 12.1 g/dL. Gross examination revealed a
malpositioned left shoulder, an open wrist fracture of the radius
and ulna, crepitational fracture of costa IV, and an unstable
fracture of the pelvis involving the sacrum and the left
acetabulum, ala of ilium, and inferior ramus. Past medical
history was not available.

Fluid resuscitation began with 1 liter of Ringer’s acetate
solution and, within 10 minutes, the systolic pressure rose to 95
mm Hg. During the subsequent 30 minutes, another 1 liter of
Ringer’s solution and 2 liters of a Ringer’s-dextran mixture were
infused. After tracheal intubation under ketamine anesthesia,
the patient was transferred to the operating room (OR), where
the pelvic fracture was stabilized with a Hoffman instrument.
Bilateral pleural drainage was also applied, without significant
return of blood or air from either chest cavity. Ultrasound
showed minimal fluid in the abdominal cavity. Hemodynamic
instability persisted and was treated with ongoing fluid
resuscitation; angiographic embolization was not an available
option at that time. During the operation, the patient developed
ventricular fibrillation, which required four defibrillations. 

Four hours later, the patient was transferred to the
intensive care unit (ICU) where intravascular catheters for
monitoring the arterial and central venous pressures were
inserted. Computed tomography (CT) on day 2 showed anterior
displacement of the spleen and left kidney owing to massive
retroperiotoneal hematoma. There was no damage to the
internal organs, including the aorta. Peripheral edema was
particularly pronounced around the shoulders. On day 5, the
fracture of the humerus was fixed and the dislocated shoulder
was repositioned. The patient was weaned off the ventilator
after a long period in the ICU, but eventually died 4 months
after the injury, owing to respiratory failure. 

After the initial fluid resuscitation, the patient had four
markedly hypotensive events despite liberal volume support,
which, during the first 21 hours in hospital, comprised 10.8 liters
of erythrocytes, 7.2 liters of stored plasma, 3.2 liters of fresh-
frozen plasma, 8 liters of of Ringer’s solution, 2 liters of of Ringer-
dextran, 1 liter of glucose 2.5%, 600 mL of bicarbonate buffer,
and 350 mL of thrombocytes (Fig. 1). The total fluid losses in
surgical drains and external bleeding amounted to 3.6 liters.

Figure 1. Systolic arterial pressure (top) and the rate of volume
support (bottom) in a multitraumatized woman with pelvic fracture.
To obtain the latter parameter, we converted each type of fluid into
its corresponding blood volume effect by using the following
weights: erythrocytes and plasma = 1, Ringer-dextran = 0.5, and
Ringer’s solution = 0.3. The result is expressed as the sum of the
volume effect of all fluids given per hour. Arrows indicate sudden
development of hypotension after intensified fluid therapy.

Discussion

The survival of patients with a pelvic fracture is greatly
affected by their hemodynamic stability on arrival in hospital.7

While there is a general consensus that an aggressive
multidisciplinary approach to hemorrhage control is
mandatory,1 the immediate goals of fluid resuscitation are
controversial. Restoration of intravascular volume and
composition is clearly important in the long term to sustain
tissue perfusion, yet clinical trials have not consistently
documented improved survival with prehospital volume
support in patients with uncontrolled hemorrhage.8,9 A large
body of animal research suggests that early aggressive volume
support, in the presence of ongoing hemorrhage, possibly
increases mortality through rebleeding, dilution of clotting
factors and the hematocrit, and induced hypothermia.5,6,10-14

Stern et al6 resuscitated pigs with a 4-mm laceration in the
lower aorta to mean arterial pressures of 40, 60, and 80 mm Hg
and found that attempts to restore a normal blood pressure
markedly increased mortality. Even when the arterial pressure
remained low, survival could be improved by limiting
resuscitation with crystalloid5 and hypertonic10 fluid to
between 30% and 50% of the recommended amount, and by
infusing the fluid at a lower rate.10,11 The benefits of a limited
fluid program in pigs received support from experiments in
rats.12-14 The increased blood flow rate and/or increased
transmural pressure following fluid resuscitation apparently
disturbs immature blood clots in the walls of bleeding
vessels6,14,15 and the subsequent rebleeding is characterized by a
sudden drop in flow rate after the initial rise.10,16 These
experiences from animal experiments are similar to the clinical
course of the patient reported here, to whom fluid was given
vigorously. The volume support administered during the first
21 hours in hospital was sufficient to expand the blood
volume to 30 liters, six times her normal blood volume. The
measured blood loss was quite small. The clinical course,
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together with the CT scan, suggests that “third-space” loss of
fluid was substantial, while blood gradually accumulated in
the extravascular retroperitoneal space. The blood pressure
curve shows that the patient repeatedly became hypotensive
despite (or perhaps because of) the rapid administration of
fluids. These data are consistent with repeated rebleeding
from surgically inaccessible wounds.

Figure 1 illustrates the intensity of the volume support
and the systolic pressure during the day of admission. Apart
from the short period of cardiac arrest, four events with a
rapid fall in blood pressure occurred when enough volume
support was given to raise the systolic pressure to 100 mm
Hg. These events were most probably due to relative
hypovolemia, which is surprising as the rate of infusion of
fluid was high, accessible sources of bleeding had been
arrested, and a Hoffman instrument had been applied early on
to fix the pelvic fracture. Stabilization using an external frame,
a pelvic binder, or percutaneous fixation is often employed to
stop bleeding from a pelvic fracture, although in a lateral
compression injury such as this patient’s, it may not be of
great benefit. Early stabilization does allow for improved
nursing care and earlier patient mobility. Damage to major
arteries may require a direct surgical approach2 or
angiographically directed embolization; these options could
have been helpful in the present case, but were not available
in the hospital at the time.17 The patient eventually stabilized
at a systolic pressure of 90 mm Hg and was allowed to remain
at this level without further fluid administration.

Vigorous fluid therapy, resulting in a rise of arterial
pressure followed by a marked drop—the classic “transient
responder” pattern—causes the disruption of immature blood
clots. Such disturbances result in rebleeding, which increases
the total blood loss and prolongs the period of hemodynamic
instability. Hemodilution-induced changes in hemostasis and
blood viscosity may contribute to such rebleeding, but
mechanical forces associated with a rise in the blood flow rate
and/or arterial pressure associated with vigorous fluid
resuscitation constitute the most important mechanism.5,10-15,18

Hypoperfusion leading to organ system failure is a
significant concern in any patient, particularly an elderly one,
and older age is a relative contraindication to deliberate
hypotensive resuscitation. In this case of difficult-to-control
pelvic bleeding, however, where there were no surgical or
angiographic options available, targeting a lower than normal
blood pressure early in the resuscitation might have prevented
significant rebleeding and avoided the necessity for such
massive resuscitation. Hypotensive resuscitation is already
being practiced by many clinicians in patients with gastric
bleeding or a ruptured aorta, but its application in unselected
trauma patients is controversial.19,20 The advent of systemic
procoagulant agents (e.g., recombinant human factor VIIa)
may someday contribute to the care of patients such as the
one reported here, but at present this therapy is expensive
and unproven.21

Summary

In summary, this case presents an interesting and all too
common clinical dilemma, which invites a solution in
contradiction to the usual standard for resuscitation from
shock. Tolerance of a lower-than-normal blood pressure and
deliberate slowing of fluid administration should be
considered in any case of ongoing hemorrhage in which an
immediate anatomic solution is not available. In all patients,

but particularly the elderly, close clinical observation and
moment-to-moment titration of therapies is required. Early
and frequent assessment of arterial blood gases and serum
lactate level will provide evidence of the depth of shock, and
can help the clinician to achieve a balance between adequate
perfusion and the risk of rebleeding. New monitoring
technology currently under clinical study may make this
process more rapid and reliable in the near future.22,23 While
individual resuscitation strategy will always depend on details
of the patient and presentation, deliberate hypotension is one
option the clinician should consider when confronted by
persistent or recurrent hemorrhage that is not anatomically
correctable.
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