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THE NEW METHOD OF PELVIC PACKING AGAINST CONTINUING INTRAPELVIC BLEEDING
RESULTING FROM THE UNSTABLE PELVIC RING FRACTURES
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Unstable pelvic ring fractures are one of the common causes of death of patients with concomitant injuries. The existing methods applied to treat such conditions
can cause a number of complications and have contraindications. We have described a successful clinical case of intrapelvic hemorrhage arrest in a patient with
multiple injuries. in this case, we applied the new method combining minimally invasive angioembolization and easily applicable and effective balloon tamponade.
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The considerably high mortality rate, medical and social
consequences associated with unstable pelvic ring injuries
make the problem of arresting intrapelvic hemorrhage an
urgent one [1]. Latest research shows that in 25% of cases
pelvic ring damage is concomitant with other injuries [2-4]. Up
to 60% of such situation end in death; in every third case the,
the reason is unarrested pelvic hemorrhage [5-9].

Over the years, practitioners and scholars have developed
and improved a number of methods to arrest pelvic hemorrhage,
including angioembolization, pelvic tamponade and REBOA
(Resuscitative Endovascular Balloon Occlusion of the Aorta)
[10-16]. All of them are unique, and each has both positive
and negative aspects. Pelvic tamponade arrests venous
bleeding, which is a more common condition; the procedure
is invasive, implies considerable blood loss and poses a risk
of infection. Angioembolization can cause ischemic damage,

which leads to necrosis and intracranial hemorrhage [17-22].
We have developed a new pelvic hemorrhage arrest method
that combines minimal invasiveness of angioembolization and
pelvic tamponade's ease of application and blood stopping
properties. The idea behind the new method is a derivative of
the uterine balloon tamponade commonly used in obstetrics and
gynecology to arrest uncontrolled intrauterine hemorrhages [23].

Description of the clinical case

Patient S., 26 years old, a construction worker, suffered a fall
from the 2nd floor (height of about 12 meters) onto a concrete
slab. Pre-hospital, the patient received infusions and analgesics.
On admission, he was intubated, his bladder and veins
catheterized, emergency infusions and analgesics replaced with
more adequate solutions; his arterial blood pressure (ABP) was
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of 107/70 mmHg, heart rate — 113 beats per minute, diuresis
rate normal. The patient's Glasgow Coma Scale score was 9.
Laboratory tests have shown that his hemoglobin and hemotacritis
were normal with pronounced leukocytosis (up to 29.9 « 10%/1),
alkalipenia (9.8 mmol/l) and lactate of 4.8 mmol/l in the
background. Ultrasound examination revealed no fluid in
pleural and abdominal cavities and a small amount in the pelvic
cavity. The patient's hemodynamics at admission was stable,
his pelvic ring showed clinical signs of mechanical instability,
therefore, he received a pelvic bandage and was sent to the
PAN CT examination (whole body computed tomography),
which revealed a C1 concomitant pelvic ring injury according
to AO (Arbeitsgemeinschaft fur Osteosynthesefragen) / OTA
(Orthopedic Trauma Association) classification (Fig. 1). Also, he
suffered a closed head injury, parietal brain lobe contusion (right),
fractures of the nose bones, left orbit walls, closed fractures of
the right shoulder's large tubercle with slight displacement of
the fragments, Lisfranc injury (right foot), scrotal hematoma
(ISS = 29 points).

During the CT examination, the patient's ABP dropped
abruptly to 60/30 mmHg and heart rate increased to 150
beats per minute; he was given 0.3 pg/kg/min of 0.2%
norepinephrine  (vasopressor support) and urgently taken
to the operating room to stabilize the front of the pelvic ring
with an external fixation device placed over acetabulum and
to apply a C-shaped frame to the back of the pelvic ring. The
emergency measures taken to stabilize the pelvic ring raised
the patient's ABP to 85/40 mmHg and reduced his heart
rate to 130 beats per minute. The vasopressor support was
continued. After mechanical stabilization of the pelvic ring,
hemodynamic instability persisted for 15 minutes, which lead
us to a decision to arrest hemorrhage therein with the help
of a balloon (balloon tamponade). We injected anesthetic
solutions into the soft tissues of the access incision area and
made a puncture-cut measuring 2-3 cm directly above the
pubic symphysis and along the anterior midline of the body.
Using blunt instruments, we separated subcutaneous tissue,
reached the pyramidal muscle and separated its fibers the
same way, then introduced a trocar with a mandrin into
retropubic space. Next, the trocar was guided paravesically
towards left or right sacroiliac joint in the corresponding lateral
cellular tissue space (Fig. 2). Once the mandrin was removed,
we inserted the balloon device along the trocar, which was
a Zhukovsky balloon (Ginamed, Russia) used to arrest
intrauterine bleeding. The device includes a plastic frame up
to 25 cm long and up to 8 mm in diameter, and a rubber
balloon measuring up to 11.5 cm. Then the trocar was removed,
and the protocol was repeated in the opposite direction. The
balloons were filled with sterile saline simultaneously. During
filling, the resistance felt on the piston of the Janet’s syringe
was gradually increasing; when the balloons received 110 m,

Table. Dynamics of the patient's condition indicators before and after surgery
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the piston started moving backwards, which we took as a sign
of sufficiency of the inflation. To monitor position and integrity
of the balloon devices we made intraoperative X-ray scans
with the help of Philips BV Endura (Netherlands) imaging
system (Fig. 3). The ends of the balloon devices were kept
outside; the wound was layer sutured (Fig. 4). The minimally
invasive pelvis tamponade done as described above raised
the patient's ABP to 110/47 mmHg and decreased his heart
rate to 115 beats per minute. The patient was transferred to
the intensive care unit soon after surgery. in the course of the
first 24 hours, his hemodynamics stabilized at 115/70 mmHg,
heart rate — at 100-110 beats per minute. By the end of
the first day vasopressor support was gradually discontinued.
Table describes the dynamics of the patient's condition
indicators. Diuresis was at a sufficient level, with no signs of
bleeding. Forty-eight hours after admission, with the patient's
hemodynamic and laboratory test indicators stable, we
decided to deflate the balloons by 50 ml while continuing to
monitor his condition. Since his condition was stable, on the
third day it was decided to dismantle the C-shaped frame and
lock the posterior sections of the pelvis with a screw, as well
as to remove the balloons from the true pelvis cavity (Fig. 5).
On the fifth day after admission, the patient was transferred to
the specialized traumatology and orthopedics department for
further treatment with daily checkups of the operative wound.
It was healing with primary intention and showing no signs of
inflammation and pathological discharge, which allowed final
stabilization of the pelvic ring on the 10th day and transferring
the patient to outpatient care on 16th day (Fig. 6, 7).

Fig. 1. 3D CT model of the pelvic ring injury: red ovals show the right sacroiliac
joint rupture and the pubic symphysis rupture

Indicator/time Admission First hour after surgery End for(f)me;g::itsi?o:ours

ABP (mmHg) 60/30 110/47 115/70

Heart rate (beats/min) 150 115 100-110
Hemoglobin (g/l) 149 128 92
Hematocrit (%) 44.2 38.4 27.2
Leukocytosis (10%/1) 29.9 33 11

Lactate (mmol/l) 4.8 7.4 2.8
Alkalipenia (mmol/l) -9.8 -14 2.7
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Discussion of the clinical case

International community issues guidelines covering treatment
of patients with unstable pelvic ring injuries on a regular basis.
The most relevant of such guidelines recommend mechanical
stabilization of the pelvic ring by external fixation devices as the
first step and intrapelvic hemorrhage arrest as the second one,
with preference given to tamponade since venous bleeding
occurs in 8 out of 10 cases while arterial bleeding is registered
in every 2 out of 10 cases only [24]. If pelvic tamponade does
not stabilize the patient's hemodynamics, it is recommended
to perform angioembolization of the bleeding vessels through
a catheter [24]. According to the guidelines, if the patient's
injuries cause both mechanical and hemodynamic instability,
it is necessary to first stabilize the pelvic ring mechanically
and then tamponade the cavity, as we did in the clinical case
described above. In that case, this intervention was sufficient to
stabilize hemodynamics. Another advantage of the developed
method is the ability to control inflation of the balloon devices,

which allows gradually deflating them as soon as 24 hours after
deployment while monitoring hemodynamic indicators and
learning the source of bleeding. Use of sterile and neutral saline
solution is an equally important aspect: if the balloon breaks,
the solution flowing out of it into the body will do no harm,
which reduces the risk of complications.

It should be noted that the global trend to minimize invasion
during medical interventions is obvious in pelvic surgery,
to0o. A paper published in 2015 describes a clinical case of
a small pelvic tamponade through bladder catheterization
and inflation with 500-600 ml of normal saline [25]. There
was an absolute contraindication to this method, however:
violation of the urinary tract's integrity. Tamponade with a filled
bladder in the early postoperative period allowed stabilization
of the patient’s hemodynamics, but, with the signs of renal
failure becoming more vivid, bladder had to be deflated,
which lead to destabilization of the patient’s hemodynamics
and laparotomy. in December 2016, a group of researchers
conducted an animal experiment and published the results

Fig. 2. Schematic representation of the direction of installation of balloon devices in
the pelvic cavity: B — bladder, U — uterus, R — rectum, OS — sacrum, Oi — os
innominatum, PS — pubic symphysis. The balloons deployed in the lateral space
of the pelvis is in blue

Fig. 4. External appearance of the patient's pelvic region with unstable pelvic
ring injury and development of intrapelvic hemorrhage after stabilization by
external fixation devices and deployment of the balloon devices in pelvic cavity:
C — C-shaped frame for the back of the ring, IFD — External Fixation Device for
the front, B — balloon devices

Fig. 3. Intraoperative patient's pelvis X-ray scan, unstable pelvic ring damage
and development of intrapelvic hemorrhage after stabilization by external fixation
devices and deployment of the balloon devices in the pelvic cavity (balloons
circled by red)

Fig. 5. Appearance of the patient's wound with tubes of balloon devices,
before removal, 3rd day. The wound has no signs of inflammation; there is no
pathological discharge along the balloon devices. in the right half of the picture —
external fixation device on the front of the pelvic ring

BULLETIN OF RSMU | 2, 2019 | VESTNIKRGMU.RU



Fig. 6. Postoperative wound, first day after removal of the balloon devices. The
postoperative wound heals by primary intention, without signs of inflammation
and pathologic discharge; the sutures are consistent. In the left half of the picture —
external fixation device on the front of the pelvic ring

thereof, suggesting to tamponade pelvis with a balloon device
in the perivascular space [26]. The test group in this experiment
was compared to the regular pelvis tamponade group and
the control group (no pelvic bleeding arrest); the comparison
proved balloon tamponade to be a minimally invasive and
effective method. However, it should be noted that placing the
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