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Abstract
Background  Pre-peritoneal pelvic packing (PPP) is a technique used for treating pelvic hemorrhage in patients with pelvic 
fractures and hemodynamic instability after a high-energy trauma representing a life-threatening situation. The aim of this 
study was to perform a comprehensive review of the literature.
Methods  A review of the medical literature was performed, based on the following inclusion criteria: patients sustaining 
pelvic fractures with hemodynamic instability and the inclusion of PPP as a tool for hemorrhage control. Articles not involv-
ing human patients, review articles, surveys, pediatric patients, hemodynamic stability, case reports, and not directly related 
publications; such as angiography with or without embolization, and REBOA use for hemorrhage control as a primary 
outcome evaluation were excluded from this search.
Results  Eleven articles out of seventy-seven identified publications between 2008 and 2018 met the inclusion criteria and 
were included in this review.
Conclusions  PPP is a surgical approach used in life-threatening situations due to pelvic fracture with high risk of death 
for exsanguination. Performed expediently, good results can be obtained with a decrease in the need for blood products, 
improved systolic blood pressure, and a decrease in mortality rates overall. This makes PPP an important life-saving tool.
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Introduction

Pelvic fractures can be life-threatening and challenging to 
address. Hemodynamic instability is presented in up to 10% 
of this patient population with high-mortality rates [1]. One 
of the most significant presentations of pelvic fracture is of 
the open book variety where the patient typically presents 
with hemorrhagic shock, the most common cause of early 
death from an open pelvic disruption. Conversely, late deaths 
are produced by a multisystem organ failure [2–4]. Standard-
ized treatment protocols based on the classification of pelvic 
fractures continues to be an ongoing debate with the best 
approach yet to be established [5, 6]. Treatment modalities 

range from minimally invasive percutaneous techniques to 
open procedures [7]. During the last decade, angioemboli-
zation (AE) has gained favor in control of hemorrhage and 
is included in the algorithms in most of American trauma 
centers. Transfer of an unstable patient from the emergency 
department to the interventional radiology suite is less than 
desirable and can be fraught with risk and potential compli-
cation. In addition, AE only addresses arterial hemorrhage, 
and while this may decrease the blood supply to the bleed-
ing site, AE cannot address the more prevalent venous or 
bony hemorrhage responsible for 85% of the pelvic fracture 
bleeding. The process of pre-peritoneal pelvic packing (PPP) 
plays an important role in hemorrhage control by increas-
ing pressure within the retroperitoneal space [8]. The pur-
pose of this article is to describe the PPP surgical technique 
according to the recent protocols and review the literature 
regarding the management of patients with pelvic fractures 
and hemodynamic instability and the use of this technique 
in treatment algorithms.
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Methods

A PubMed and SCOPUS databases’ search was performed 
using the keywords pelvic fracture, pelvic packing, and 
extraperitoneal pelvic packing, used isolated or in combi-
nation. The search includes articles in English and Spanish 
languages published during the last 10 years from 2008 to 
2018. Articles involving animals, review articles, surveys, 
pediatric patients, hemodynamically stable patients, case 
reports, and those not directly related to PPP such as publi-
cations using angiography with or without embolization, and 
the resuscitative balloon occlusion of the aorta (REBOA) for 
hemorrhage control as a primary outcome evaluation were 
also excluded (Fig. 1).

Results

Eleven out of seventy-seven articles met the inclusion crite-
ria (Table 1). The articles excluded were those in which the 
outcomes did not assess the usefulness of the PPP, where 
the internal iliac artery was ligated in addition to PPP, where 
assessment of the focused abdominal sonography for trauma 
(FAST) in patients with pelvic fractures and hemodynamic 
stability was not recorded, and where full articles were not 
available.

Discussion

Pelvic fractures are produced by high-energy trauma. Most 
patients with unstable pelvic fractures are injured by blunt 
force trauma caused by either motor vehicle collisions, 
falls from a great height, or by compression [17]. The large 
amount of energy required to disrupt the pelvic ring also 
means that this energy is transferred to the rest of the body 

Fig. 1   Flowchart of the litera-
ture search

Publications identified:
77

Exclusion criteria:
• No human patients
• Reviews
• Surveys
• Case reports
• Hemodynamic stability
• Pediatric patients

• Databases: PubMed, Scopus
• Keywords: Pelvic fracture, pelvic packing,

extraperitoneal pelvic packing

Articles included:
11

Table 1   Incidence by author, age, and ISS

PPP pre-peritoneal pelvic packing, ISS Injury Severity Score, NR not 
recorded

Author (year) N total/N PPP Mean age ISS

Osborn (2009) [9] 40/20 37.9 ± 18.9 54.7 ± 12.7
Burlew (2011) [8] 1245/75 42 ± 2 52 ± 1.5
Tai (2011) [10] 24/11 51.2 ± 19.0 40 ± 12.5
Lustenberger (2015) [11] 173/12 44.7 ± 20.8 33.2 ± 18.1
Ron (2015) [12] 25/14 42.2 30.71
Chiara (2016) [13] 78/30 55.3 ± 21.8 44.93 ± 10.06
Li (2016) [14] 56/29 43 ± 13 48 ± 6
Jang (2016) [15] 30/14 59.7 ± 15 38.8 ± 8.3
Hsu (2016) [16] 24/14 49.9 ± 17.5 32 ± 6.7
Burlew (2017) [17] 2293/128 44 ± 2 48 ± 1.2
Moskowitz (2018) [2] NR/126 35 ± 4 46 ± 3
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[10], making the presence of associated injuries, the rule 
more than the exception [18]. Severe hemorrhage is pre-
sented in up to 50% of the cases and is associated with high 
Injury Severity Scores (ISS) in most series [19, 20]. Totter-
man et al. [21] found that 83% of patients have injuries to 
three or more organ systems with a mean ISS of 47, while 
Burlew’s group [8] reported that 87% of patients underwent 
at least three procedures in addition to PPP, including long 
bone fixation, thoracotomy, laparotomy, vascular explora-
tion, or neurosurgical procedures.

Hemodynamic instability is defined by systolic blood 
pressure (SBP) persistent below 90 mmHg in the initial 
resuscitation period despite transfusion of two units of 
packed red blood cells (PRBC) or after receiving 2 L of 
intravenous crystalloid [10, 17]. In a hemodynamically 
unstable patient, mortality rates range from 10 to 60% 
depending on the association and severity of the other inju-
ries [3, 17, 21]. Of note, this mortality range is based on 
analyses of dissimilar cohorts and, in particular, upon vari-
able definitions of what constitutes an unstable patient with 
pelvic fracture [22]. There are groups working to assess 
result scores using the Young–Burgees or Tile pelvic frac-
ture classification and ISS.

Major trauma is commonly defined as an ISS threshold 
of 15 or above [2, 4, 23–25]. The Young–Burgees system 
is a mechanism-based classification that groups fractures 
as lateral or anteroposterior compressions, vertical shear, 
or a combination thereof and a further classification with 
levels of injury based on the degree of disruption of the 
ligamentous and bony stabilizers of the pelvis. The Tile clas-
sification system is based on the integrity of the posterior 
sacro-iliac ligaments of the pelvis and associated mechanical 
instability. The description is as follows: Tile A, stable; Tile 
B, rotationally unstable; Tile C, rotationally and vertically 
unstable [26].

Historical perspective and surgical technique

Initial stabilization of the pelvic fracture involves the place-
ment of a pelvic binder and appropriate resuscitation until 
definitive treatment is performed. These provisional means 
are often successful but remain futile in major hemodynamic 
instability. Angiography is utilized as part of the algorithm 
of pelvic trauma, but not all centers can produce this in a 
timely fashion. Moreover, major instability requires more 
expeditious management. The main source of bleeding in 
pelvic trauma is typically venous, so angiography may not 
be useful in many instances [2, 4, 27, 28]. The need for a 
more immediate intervention is paramount.

Pelvic packing was first described by the gynecologist 
Logothetopoulos in 1926, as a surgical technique man-
agement of a bleeding uterus. It was first used as a life-
saving procedure for pelvic fractures with hemodynamic 

instability in the 1960s [10]. The original procedure was a 
trans-abdominal approach performed after an exploratory 
laparotomy. However, the results were poor and felt to be 
related to the lack of pressure for tamponade once the pelvic 
hematoma was released. In fact, bleeding seemed to worsen 
as did the increase in the rate of pelvic infection. As a result, 
this technique was abandoned [10].

Since the first description of “damage control” in 1993 
by Rotondo and Schwab [29] with the focus of using tem-
porizing life-saving surgical techniques, PPP has gained 
support as one of the said techniques. It was then modified 
by Pohlemann et al. [30] in 1995 as a retroperitoneum pack-
ing for hemorrhage control, and again recently described by 
the Denver group, Burlew et al. [8] in 2004, and Totterman 
et al. [21] in 2007. Since then, the technique has sustained 
a few modifications depending on the trauma center, sur-
geon’s preferences, and capabilities, although the core prin-
ciples remain the same. With the described modifications, 
this technique has obtained the good results by decreasing 
mortality rates in patients with major hemorrhage in pelvic 
due to fracture patterns, as shown in Table 2. Pre-peritoneal 
packing has been included in many level I trauma centers 
as part of the management of pelvic fracture algorithms [2, 
5, 17].

The PPP technique consists of an infra-umbilical mid-
line incision of about 6–8 cm or a Pfannenstiel incision. 
Subcutaneous tissue is dissected until the fascia is carefully 
opened taking care not to violate the peritoneal cavity. Often 
this plane is already dissected by the pelvic hematoma. The 
dissection is completed bluntly with the bladder retracted 
superiorly and with the limit of posterior dissection being 
the sacro-iliac joint. Once the entirety of the pelvic ring is 
dissected and the hematoma evacuated, three or four large 

Table 2   Mortality compared PPP versus no PPP

Values are expressed in %
PPP pre-peritoneal pelvic packing, NA not applicable, NR not 
recorded
a Angio group
b Overall mortality

Author (year) PPP/no PPP

Osborn (2009) [9] 20/30a

Tai (2011) [10] 36.3/69.2a

Lustenberger (2015) [11] NR/12.7b

Ron (2015) [12] 27.2/NA
Chiara (2016) [13] 20/52a

Li (2016) [14] 13.8/18.5a

Jang (2016) [15] 14.3/37.5a

Hsu (2016) [16] 7.1/30b

Burlew (2011, 2017) [8, 17] 21/8b

Moskowitz (2018) [2] 0/7b
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lap pads, depending on the patient size, are placed from 
bottom to top. The same procedure is then executed on the 
opposite side. The fascia is closed with a running suture and 
the skin with staples. No drains are left in the pelvic cavity. 
This procedure is complementary to a pelvic fixation as the 
unstable pelvic rings can increase the hemorrhage. Once the 
PPP is done, other interventions can be performed, as an AE 
or laparotomy and preferably through a separate incision 
avoiding disruption of the pelvic tamponade. Ideally, the 
packing from PPP should be removed within 24–48 h and 
repacking performed for any ongoing bleed. This, however, 
carries an increased risk of infection [3, 31, 32].

Outcomes and complications

Hemorrhagic shock is the main cause of death among trauma 
patients during the first 24 h with most deaths occurring 
within the first 3 h of admission. Multisystem organ failure 
and infections are responsible for the later deaths [22, 24, 
33, 34]. In addition, risk factors such as advanced age or the 
presence of co-morbidities were identified as independent 
risk factors that can increase mortality [22]. One of the most 
important sites of bleeding in pelvic fractures is the pre-
sacral venous plexus and bony sites fractures, accounting 
for about 80–85%, and arterial bleeding in 10–15% of cases 
increasing the challenge of hemostatic control [1].

Although AE and PPP show a decreased need for transfu-
sions with improvement of SBP after packing, PPP unlike 
AE shows no early deaths. In some groups, there was no 
difference in mortality rates between AE and PPP [9, 14]. 
However, Chiara et al. [13] showed a decrease in mortality in 
the packing group (49% vs. 33%) and a better hemodynamic 
response after PPP as compared to other methods, suggest-
ing this as a fast and safe technique to decrease mortality [9].

External fixation in addition to PPP is indicated as the 
optimal management for life-threatening bleeding from 
unstable pelvic fracture; PPP by itself is suboptimal [17]. 
The Eastern Association for the Surgery of Trauma (EAST) 
guidelines [6] propose as a level III recommendation the 
use of PPP as an effective tool in hemorrhage control with 
the need for future comparative studies to define the best 
strategy.

Some centers limit the use of AE to cases where there is 
evidence of contrast extravasation seen by CT, or in cases 
of persistently low SBP after PPP was performed. However, 
angiography is highly recommended by some authors as an 
early procedure in patient suspected of having pelvic hemor-
rhage as a first attempt to hemorrhage control, with mortal-
ity rates as high as 50% when hemodynamic instability is 
present.

The use of REBOA has recently been included in the 
therapeutic algorithms in some trauma centers, although this 
remains controversial due to the difficulty in establishing 

randomized studies to compare techniques. In addition, 
comparing different hemorrhage control procedures is dif-
ficult secondary to associated injuries that can significantly 
increase mortality, such as traumatic brain injury. Some 
authors support the inclusion of PPP in algorithms and its 
use as a salvage technique, while others have been chang-
ing their trauma-level I center protocols to adopt PPP as an 
option in patients with pelvic fracture and hemodynamic 
instability, with or without complementary AE [2, 10, 17, 
21]. Conversely, some large series encourage the use of PPP 
because of its ability to decrease the need for blood transfu-
sion, improvement in blood pressure, short time of execu-
tion, and decreased mortality rates. The utility of PPP is 
also useful in patients in extremis, and where the transfer to 
an angiography room is not possible due to instability and 
high possibility of death from exsanguination. Pre-peritoneal 
packing thus offers the possibility of achieving the hemody-
namic control allowing for the performance of other tests or 
procedures as needed [2, 9, 10, 17].

The main complication of PPP is infection, especially in 
the presence of associated organ injury as in bowel or blad-
der trauma or in the case of open fractures. Infection rates 
have been reported to be as high as 12–28% in a large series 
which increased in repacked groups to about 47%. However, 
no other serious complications have been reported [32].

Conclusions

Patients with pelvic fractures and hemodynamic instabil-
ity are a challenge and require a multidisciplinary team 
approach. An expeditious-and-thorough evaluation must 
be performed following the advanced trauma life support 
(ATLS®) protocols to identify immediate life-threatening 
injuries and the potential sites of bleeding that may endanger 
the patient’s life.

Based on several large series and The First Italian Con-
sensus, statement recommends PPP for patients arriving at 
the emergency department with pelvic fracture and hemo-
dynamic instability as a means of establishing accurate and 
rapid bleeding control [5, 6, 17]. Subsequently, if an arterial 
injury is detected by CT scan or angiography, a selective 
embolization of pelvic vessels can be performed to optimize 
the pelvic hemorrhage control. The use of a multidiscipli-
nary team approach is the best way to maximize outcome in 
those with complicated pelvic injury and other organ sys-
tems that are life-threatening.
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