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Abstract
Pelvic fractures present a wide spectrum of clinical sever-
ity, ranging from minimal physiological impact to pro-
found instability depending on the degree of associated 
retroperitoneal bleeding. As such, these injuries are among 
the most complex trauma surgeons encounter, requiring 
proficiency across trauma care, critical care medicine, and 
surgical intervention. While each case is unique, the fol-
lowing principles guide the management of pelvic frac-
tures with severe physiological compromise:

• �Early recognition of the fracture and its physiologi-
cal impact

• �Hemorrhage control through timely interventions
• �Blood-based resuscitation strategies to counter co-

agulopathy
• �Identification of associated injuries
• �Optimization for definitive pelvic stabilization surgery

Pelvic fractures often result from high-energy trau-
ma. Early recognition is essential and should follow a 

standardized approach, such as the Advanced Trauma Life 
Support® (ATLS) primary survey, to identify and address 
the fracture and possible exsanguinating hemorrhage.

When bleeding is suspected, rapid intervention is crit-
ical. Pelvic binders are a first-line tool to reduce pelvic 
volume and tamponade retroperitoneal bleeding. When 
bleeding persists, additional measures are necessary. Op-
tions include external fixation, Resuscitative Endovascu-
lar Balloon Occlusion of the Aorta (REBOA), angioem-
bolization, and preperitoneal packing.

Concurrently, a blood-based resuscitation strategy 
must be initiated. Whole blood is preferred when avail-
able; otherwise, massive transfusion protocols using a 
1:1 ratio of RBCs to FFP, along with early platelet ad-
ministration, are essential. Thromboelastography (TEG) 
is increasingly used to guide resuscitation by assessing 
clot formation, strength, and breakdown, helping tailor 
blood product administration.

Once stabilized, patients transition to the ICU for 
multidisciplinary critical care. Optimization focuses on 
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resolving shock, correcting coagulopathy and electro-
lyte imbalances, and initiating venous thromboembolism 
prophylaxis. Given the force required to fracture the pel-
vis, associated injuries must be carefully evaluated for 
as well—particularly injuries to the solid abdominal or-
gans, the bladder, and urethra. Throughout the ICU phase 
of care close communication with the orthopedic trauma 
surgeon is necessary to ensure the patient is optimized 
for pelvic stabilization surgery, as surgery can be lengthy 
and at times associated with significant blood loss.

With management strategies rooted in the fundamen-
tal principles above, the Trauma Surgeon can find great 
reward in providing truly life-saving care to some of our 
sickest patients.

Key words: Pelvic trauma; Pelvic fracture; Hemor-
rhage; 

Background
Pelvic injuries represent some of the most complex and 
challenging conditions encountered in trauma care, due 
in part to the variety in clinical presentation. While cer-
tain fracture patterns remain hemodynamically stable 
with minimal physiological impact, others are associated 
with life-threatening injuries accompanied by hemody-
namic instability and retroperitoneal bleeding. As such, 
effective management requires prompt recognition and a 
coordinated multidisciplinary approach between trauma 
surgeons and the entire trauma team. 

Findings
Demographic and Epidemiological Trends
Previous research studies have uncovered demographic and 
epidemiological patterns of pelvic fractures, revealing age 
and sex-related trends. The incidence of pelvic fractures in 
males occurs early in life, peaking at 20 – 24 years of age, 
whereas in females, the incidence of pelvic fractures occurs 
later in life, peaking between 80 – 84 years of age.2 Despite 
gender differences related to when pelvic fractures are most 
likely to occur, physicians and researchers have observed a 
115% increase overall in the incidence of pelvic fractures, 
with the most pronounced rise observed among older adults, 
in whom the incidence of pelvic fractures has increased by 
265% in recent years.1 This observed trend is largely at-
tributed to increased life expectancy, an aging population, 
and regional instability, leading to a higher prevalence of 
fragility fractures of the pelvis.1,2  Ultimately, understanding 
the demographic and epidemiologic trends of pelvic trauma 
is essential to enhance trauma care. 

Pelvic Trauma Injury Mechanisms 
Pelvic fractures may result from either high-energy 

or low-energy mechanisms. High-energy mechanisms, 
which are more common in young males, include ve-
hicle collisions, pedestrian-versus-vehicle accidents, 
sports-related trauma, and conflict-related injuries.16 
High-energy mechanisms are frequently associated with 
multiple injuries and physiological shock, often necessi-
tating urgent medical and surgical intervention.16 In con-
trast, low-energy mechanisms, which are more common 
in older females, include ground-level falls and have a 
lower likelihood of requiring surgical interventions.1

�Early Recognition of Life-threatening Pelvic Frac-
tures & Associated Injuries– Critical Priority in the 
Trauma Bay
Given the high lethality associated with pelvic trauma, 

early recognition of pelvic fractures is critical to improv-
ing outcomes. Mortality from pelvic trauma is primari-
ly due to bleeding and hemorrhagic shock.17 Significant 
hemorrhage is observed in patients with pelvic injuries 
when the fractures are characterized as anterior-posterior 
compression (APC) type III and open pelvic fractures.4, 16, 

21 Pelvic trauma complicated by hemorrhagic shock car-
ries a substantial risk of mortality, with rates approaching 
32% among hemodynamically unstable patients.16 More-
over, “10 – 15% of patients with pelvic fractures present 
to the emergency department in shock, and one-third of 
these patients will die.”16 Effective management, there-
fore, depends on prompt recognition and coordinated 
multidisciplinary efforts to control bleeding and restore 
hemodynamic stability.7, 16, 33 - 34

Beyond hemorrhage control, prompt recognition of 
solid organ injuries is essential, as these injuries can 
serve as an additional source of bleeding, thereby ampli-
fying transfusion requirements and necessitating multi-
disciplinary management.3, 16 Solid organ injuries occur 
in approximately 26% of patients with pelvic trauma and 
contribute to greater pelvic fracture severity and instabili-
ty.3 Solid organ injuries commonly associated with pelvic 
fractures include those to the liver, spleen, and kidneys, 
with hepatic injury being the most frequent in adults, fol-
lowed by splenic and renal involvement.3, 18 Comprehen-
sive assessment and management of all bleeding sources, 
especially those related to solid organ injuries, are essen-
tial for optimal patient survival.

Soft tissue involvement is also an important 
consideration in pelvic trauma, as external wounds can 
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represent an additional and sometimes overlooked source 
of hemorrhage. Two notable soft tissue injuries observed 
in pelvic trauma patients are external wounds and Mo-
rel-Lavallée lesions. External wounds are clinically sig-
nificant as they increase the risk of infection and have the 
potential to serve as a source of bacterial contamination, 
which could require surgical debridement and antibiotic 
therapy. “Morel-Lavallée lesions are closed internal de-
gloving injuries caused by shearing forces that separate 
the subcutaneous tissue from the underlying fascia, cre-
ating a potential space with blood, lymph, and necrotic 
fat, due to the disruption of subcutaneous vascular and 
lymphatic structures.”22 – 25 Morel-Lavallée lesions are of-
ten missed during initial trauma assessment, and delayed 
diagnosis may lead to complications, such as infection, 
chronic seroma formation, skin necrosis, delayed wound 
healing, and contour deformity.22, 23, 26, 27

Advanced Trauma Life Support® – Primary Survey 
Identifying life-threatening pelvic trauma early is the 

most important responsibility of the trauma surgeon, 
and using a standardized team-based approach to exam 
the injured patient is critical to success. The Advanced 
Trauma Life Support® primary survey process pro-
vides an effective strategy to identify possible sources of 
life-threatening hemorrhage through the circulation and 
exposure components of the initial exam.16 Assessment 
of circulation is a high priority as pelvic fractures can 
cause significant hemorrhage from arterial, venous, and 
osseous sources, and early recognition of hemorrhagic 
shock with prompt resuscitation are critical to reducing 
pelvic fracture mortality.16 Likewise, assessment of ex-
posure is important to identify external wounds, open 
fractures, perineal and genitourinary injuries, and soft 
tissue damage is important to reduce the risk of infection 
and streamline management.16

�Stopping the Bleed – Critical Interventions in the 
Trauma Bay 
The initial approach to hemorrhage control in pelvic trau-

ma depends largely on the resources available, which can 
vary across geographic and clinical environments. When 
accessible, angioembolization (AE) is the first-line therapy 
and current standard of care for managing vascular injury 
in pelvic trauma due to its demonstrated ability to reduce 
mortality.7, 21 AE involves the targeted occlusion of injured 
vessels and can be performed in a selective manner, where 
a specific bleeding artery is embolized, or non-selectively, 

where the main trunk of the internal iliac artery is emboli-
zed.7, 16, 21, 31 The vessels most frequently targeted “for angio-
embolization, in decreasing order of occurrence, are the in-
ternal iliac artery and its branches, followed by the superior 
gluteal, obturator, and internal pudendal arteries.”29 Despite 
being the standard of care, angioembolization is not without 
consequences, which may include wound complications, 
ischemia or necrosis of pelvic structures, arterial injuries, 
and impotence.30 In terms of selective and non-selective 
embolization, both techniques carry the same complication 
profiles.8 When there is ongoing concern for pelvic bleed-
ing after AE, preperitoneal packing serves as a secondary or 
fallback intervention for controlling hemorrhage(9). 

In clinical or geographic settings where AE is not im-
mediately available, preperitoneal packing becomes the 
first line intervention to achieve hemostasis. Although PPP 
is effective in controlling bleeding, this technique is limit-
ed by its estimated 25% risk of persistent bleeding, as ar-
terial injuries may not be appropriately managed with PPP 
therapy alone.9 If PPP is utilized and is unsuccessful in 
achieving hemostasis, angioembolization is the preferred 
bailout therapy.10 The greatest risk associated with PPP is 
venous thromboembolism, with research studies demon-
strating a higher incidence of venous thromboembolism 
with PPP therapy when compared with AE.32 Overall, pa-
tients with arterial injuries will benefit most from “AE as a 
form of source control, whereas patients with pelvic frac-
tures in the absence of arterial bleeding may respond more 
favorably to PPP and skeletal stabilization.”9

�Is There a Role for Resuscitative Endovascular Bal-
loon Occlusion of the Aorta (REBOA)? 
Current evidence does not support the routine use of 

REBOA in the management of pelvic fracture hemor-
rhage. Studies have demonstrated that REBOA is associ-
ated with higher morbidity and mortality when compared 
with the standard of care.11, 12 The patients undergoing 
REBOA therapy exhibit increased risk of mortality and 
an increased risk of acute kidney injury and lower ex-
tremity complications, including amputation, when com-
pared with patients who do not undergo REBOA.11, 12 As 
a result, the risk profile of REBOA outweighs the bene-
fits when utilized in the setting of pelvic trauma. 

�Is There a Role for External Fixators and Pelvic Bind-
ers? 
Traditionally, pelvic binders and external fixation have 

been used as first-line interventions for pelvic fractures 
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based on the principle that these techniques reduce pelvic 
volume and promote tamponade of retroperitoneal bleed-
ing. Their role, however, remains an area of active re-
search, with recent studies calling their effectiveness into 
question by demonstrating no mortality benefit or reduc-
tion in red blood cell transfusion requirements compared 
with other stabilization methods.6, 16, 28  In light of these 
findings, pelvic binders should be used with caution, and 
efforts should be prioritized to either remove the binder 
or transition to external fixation within 24 hours of initial 
application to avoid pressure injuries as external fixation 
provides superior mechanical stability and is best em-
ployed in more unstable injury patterns, when resources 
allow timely application. While pelvic volume reduction 
will continue to be a valid adjunct to the early manage-
ment of pelvic fractures (13), the trauma surgeon should 
maintain AE and PPP as their priority interventions for 
hemorrhage control.  

�Damage Control Resuscitation (DCR) – Critical Skill 
for the Trauma Surgeon 
Simultaneously with interventions to stop bleeding, 

the trauma surgeon must work to address the physiolog-
ical consequences of large volume blood loss. There are 
several important principles involved. First, one must 
become comfortable with permissive hypotension. Per-
missive hypotension, which is characterized as tolerating 
a lower mean arterial pressure until hemorrhage control 
is achieved, involves establishing lower blood pressure 
goals to reduce the rate of active bleeding. In the absence 
of traumatic brain injury, systolic blood pressure should 
be maintained between 80 and 90 mmHg to reduce co-
agulopathy aggravation and clot formation disruption.14 

The second important principle of DCR is the limita-
tion or avoidance of crystalloid administration. Excess 
crystalloid is associated with an increased risk of acute 
respiratory distress syndrome and potentially worse out-
comes.14 Instead, a blood-based resuscitation strategy 
should be utilized, with a focus on using whole blood or 
a balanced ratio of blood components. Although whole 
blood provides a survival advantage over component 
therapy, it remains a limited resource and is not univer-
sally available. Current transfusion protocols recommend 
a “1:1 ratio of red blood cells to fresh frozen plasma, with 
the early administration of platelets in a 1:1:1 ratio of 
red blood cells, fresh frozen plasma, and platelets.”14 The 
administration of blood and blood components has been 
shown to improve hemostasis and improve the patient’s 

likelihood of survival, even in the setting of ongoing 
hemorrhage. 

The third important principle of DCR is correction 
of coagulopathy. Blood loss is a dynamic process, and 
with large volume hemorrhage the body’s coagulation 
factors will deplete. The trauma surgeon must be dili-
gent in monitoring all the components of blood clotting 
to reverse the progression of hemorrhagic shock. Timely 
and recurring evaluation should include the internation-
al normalized ratio (INR), fibrinogen concentration, and 
consideration of viscoelastic testing to guide transfusion 
strategy. Viscoelastic testing, such as thromboelastogra-
phy or rotational thromboelastography can be particular-
ly valuable as it provides a comprehensive picture of the 
coagulation cascade to facilitate specific factor replace-
ment, and can also identify unwanted hyperfibrinolysis 
that may be amenable to treatment with Tranexamic 
Acid.14 Tranexamic Acid (TXA) can be used in injured 
patients with bleeding to reduce trauma-induced hyperfi-
brinolysis when administered within three hours of inju-
ry.14 Delayed administration beyond three hours is asso-
ciated with increased mortality.14

Together, the strategies of permissive hypotension, 
avoiding crystalloids, and a blood-based resuscitation 
strategy guided by laboratory data define damage control 
resuscitation and are crucial to improving outcomes in 
patients who present with hemorrhage and pelvic frac-
tures.14  

�Optimization for and Timing of Surgery – Attention 
to Detail: A Critical Skill in the Intensive Care Unit 
(ICU)
With control of bleeding the care of the patient transi-

tions to the ICU where ongoing treatment of hemorrhagic 
shock and subsequent definitive care of the pelvis and as-
sociated injuries will be the priorities. The determination 
of timing for surgical intervention of the pelvis is a critical 
component of management during the ICU phase. The de-
cision on when best to operate on the pelvis encompasses 
an assessment of both physiological stabilization and the 
management of all associated injuries. Physiologic opti-
mization includes correcting acidosis, coagulopathies, and 
hypothermia, as well as the management of preexisting 
chronic medical conditions, and the consideration of deep 
vein thrombosis (DVT) prophylaxis. Patients with pelvic 
fractures have a 34% increased risk of DVT and are at a 
12% increased risk of a pulmonary embolism (PE).46 As a 
result, a coordinated “multidisciplinary approach involving 
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trauma surgeons, orthopedic specialists, and critical care 
teams” is essential to initiate pharmacologic prophylaxis 
for DVT within 48 hours of injury and subsequently hold 
in the perioperative setting.46  Evidence suggests that sur-
gical management in pelvic trauma patients with minimal 
physiologic derangement should be performed within 48 
hours post-injury.15 In contrast, surgical management in 
pelvic trauma patients with severe physiologic derange-
ment should be performed four to seven days post-inju-
ry.16 Adherence to these timing principles has been shown 
to reduce postoperative complications and improve out-
comes. Conversely, delays in surgical management are 
linked to higher rates of sepsis, DVT, acute kidney injury, 
myocardial infarction, pneumonia, multiorgan failure, and 
even death.37

The identification and treatment of all associated in-
juries is equally important in determining when a patient 
is optimized for pelvic stabilization surgery. The Trauma 
Tertiary Survey process is a structured and comprehen-
sive re-examination performed on trauma patients after 
the appropriate resuscitation and stabilization measures 
have been implemented.43 - 45 Ideally this exam occurs 
in the first 48 hours of admission. Key elements of the 
tertiary survey include a detailed physical examination, 
reviewing the mechanism of injury, reassessing the pa-
tient’s medical history, imaging, and laboratory studies, 
and ordering additional testing when indicated.43 – 45 The 
tertiary survey process is particularly useful in pelvic 
trauma cases, as the process facilitates the identification 
of injuries that may have been overlooked during the pri-
mary or secondary survey.43 – 45

Associated injuries in pelvic trauma may be local or 
distant, each carrying important implications for bleed-
ing risk that must be considered and evaluated for during 
the initial patient assessment. Local injuries most com-
monly affect the urethra, genitalia, and anorectal region, 
and should be suspected when blood is observed at the 
urethral meatus, in the presence of perineal hematoma 
and perineal lacerations, scrotal and perineal ecchymo-
sis, and when patients are unable to void.16, 35 – 36 Distant 
injuries, which are typically observed in high-energy 
trauma, most commonly affect solid organs, ribs, extrem-
ities, and the brain.16 

�High-Functioning Teams in the Trauma Bay and As-
sociated Outcomes 
The successful management of patients with pelvic 

trauma depends on the presence of a coordinated and 

multidisciplinary trauma team. High-functioning trau-
ma teams that implement a multidisciplinary approach 
are consistently associated with reduced mortality, fewer 
complications, and improved outcomes.16, 38 – 42 Further-
more, the implementation of performance improvement 
programs that specifically target hemorrhage protocols 
and evidence-based decision-making algorithms has been 
shown to enhance the quality of care trauma patients re-
ceive.16, 38 – 42 Performance improvement programs assist 
in reducing clinical errors, enhancing hemorrhage control 
protocols, and improving outcomes in the survival of he-
modynamically unstable pelvic fracture patients.16, 38 – 42

Conclusions
Early recognition of pelvic fractures and their physi-

ological consequences remain fundamental to effective 
management. Timely hemorrhage control, integrated 
with principles of damage control resuscitation, is critical 
to reducing mortality and improving patient outcomes. 
Equally important is the prompt identification of asso-
ciated injuries and optimization of physiological status 
prior to definitive pelvic stabilization. As the incidence 
of pelvic fractures continues to rise, evolving injury pat-
terns and treatment algorithms highlight the importance 
of a high-functioning trauma team continually refining 
management strategies to achieve optimal patient out-
comes.

References: 
1. Demographic Changes in Pelvic Fracture Patterns at a Swiss 

Academic Trauma Center From 2007 to 2017. Villiger K, Meier 
MK, Hasler RM, et al. The Journal of Trauma and Acute Care Sur-
gery. 2022;92(5):862-872. doi:10.1097/TA.0000000000003398.

2. Global Epidemiology, Burden, and Causes of Lower Extremi-
ty and Pelvic Fractures in the Past 32 years. Li C, Lin Q. Frontiers in 
Public Health. 2025;13:1627867. doi:10.3389/fpubh.2025.1627867.

3. An Analysis of 979 Patients With Pelvic Fractures Stratified 
by the Presence or Absence of Solid Organ Injury. Marini CP, Sán-
chez-Molero Pérez SM, Betancourt-Ramírez A, McNelis J, Petrone 
P. Injury. 2020;51(6):1326-1330. doi:10.1016/j.injury.2020.04.006.

4. Pelvic Fracture Pattern Predicts the Need for Hemorrhage 
Control Intervention-Results of an AAST MultiInstitutional Study. 
Costantini TW, Coimbra R, Holcomb JB, et al. The Journal of Trau-
ma and Acute Care Surgery. 2017;82(6):1030-103 doi:10.1097/
TA.0000000000001465.

5. Prehospital Trauma Compendium: Evaluation and Man-
agement of Suspected Pelvis Fractures - An NAEMSP Position 
Statement and Resource Document. Lyng JW, Corsa JG, Raetzke 



KOSOVA JOURNAL OF SURGERY | VOLUME 10 | ISSUE 1 | PART I | JANUARY 2026 97

BD, et al. Prehospital Emergency Care. 2025;:1-67. doi:10.1080/10
903127.2025.2540420.

6. Evaluation of pelvic circular compression devices in severely 
injured trauma patients with pelvic fractures. Berger-Groch J, Rueger 
JM, Czorlich P, et al.; Trauma Register DGU. Prehosp Emerg Care. 
2022; 26:547–555.

7. Association Between Hemorrhage Control Interventions and 
Mortality in US Trauma Patients With Hemodynamically Unsta-
ble Pelvic Fractures. Anand T, El-Qawaqzeh K, Nelson A, et al. 
JAMA logo JAMA Surgery. 2023;158(1):63-71. doi:10.1001/jama-
surg.2022.5772.

8. Does Pelvic Angioembolization Increase Pelvic Ischemic 
Complication? A Multicenter American Association for the Surgery 
of Trauma Study. Artigue M, Schroeppel T, Sheehan B, et al. Journal 
of the American College of Surgeons. 2025;:00019464-990000000-
01316. doi:10.1097/XCS.0000000000001477.

9. Preperitoneal Packing Versus Angioembolization for the Ini-
tial Management of Hemodynamically Unstable Pelvic Fracture: A 
Systematic Review and Meta-Analysis. McDonogh JM, Lewis DP, 
Tarrant SM, Balogh ZJ. The Journal of Trauma and Acute Care Sur-
gery. 2022;92(5):931-939. doi:10.1097/TA.0000000000003528.

10. We asked the experts: traumatic shock from pelvic trauma: 
eliminating pelvic hemorrhagerelated mortality. Devaney GL, Ba-
logh ZJ. World J Surg. 2024; 48:11–13

11. Nationwide analysis of resuscitative endovascular balloon 
occlusion of the aorta in civilian trauma. Joseph B, Zeeshan M, 
Sakran JV, et al. JAMA Surg. 2019; 154:500–508).

12. UK-REBOA Study Group. Emergency department resuscita-
tive endovascular balloon occlusion of the aorta in trauma patients 
with exsanguinating hemorrhage: the UK-REBOA randomized clin-
ical trial. Jansen JO, Hudson J, Cochran C, et al.;. JAMA. 2023; 
330:1862–1871.

13. Comparison Between External Fixation and Pelvic Binder in 
Patients With Pelvic Fracture and Haemodynamic Instability Who 
Underwent Various Haemostatic Procedures. Jang JY, Bae KS, Kang 
BH, Lee GJ. Scientific Reports. 2022;12(1):3664. doi:10.1038/
s41598-022-07694-3.

14. American Association for the Surgery of Trauma/Ameri-
can College of Surgeons Committee on Trauma: Clinical Proto-
col for Damage-Control Resuscitation for the Adult Trauma Pa-
tient. LaGrone LN, Stein D, Cribari C, et al. The Journal of Trau-
ma and Acute Care Surgery. 2024;96(3):510-520. doi:10.1097/
TA.0000000000004088.

15. Longer Time to Surgery for Pelvic Ring Injuries Is Asso-
ciated With Increased Systemic Complications. Patel M, McG-
win G, Spitler C. The Journal of Trauma and Acute Care Surgery. 
2025;98(6):921-926. doi:10.1097/TA.0000000000004547.

16. Pelvic Trauma: WSES Classification and Guidelines. 

Coccolini F, Stahel PF, Montori G, et al. World Journal of Emer-
gency Surgery : WJES. 2017;12:5. doi:10.1186/s13017-017-0117-6.

17. Caillot M, Hammad E, Le Baron M, Villes V, Leone M, Flech-
er X. Pelvic fracture in multiple trauma: A 67-case series. Orthopae-
dics & Traumatology: Surgery & Research. 2016;102(8):1013-1016. 
doi:https://doi.org/10.1016/j.otsr.2016.08.018. 

18. Demetriades D, Karaiskakis M, Toutouzas K, Alo K, Velma-
hos G, Chan L. Pelvic fractures: epidemiology and predictors 
of associated abdominal injuries and outcomes.  J Am Coll Surg. 
2002;195(1):1-10. doi:10.1016/s1072-7515(02)01197-3. 

19. Sharma B, Kiernan SR, Ugaz Valencia C, et al. Comprehen-
sive Management of Different Types of Pelvic Fractures Through 
Multiple Disciplines: A Case Series. J Clin Med. 2025;14(15):5593. 
Published 2025 Aug 7. doi:10.3390/jcm14155593. 

20. Müller EJ, Siebenrock K, Ekkernkamp A, Ganz R, Muhr 
G. Ipsilateral fractures of the pelvis and the femur--floating hip? 
A retrospective analysis of 42 cases.  Arch Orthop Trauma Surg. 
1999;119(3-4):179-182. doi:10.1007/s004020050385. 

21. Padia SA, Ingraham CR, Moriarty JM, et al. Society of In-
terventional Radiology Position Statement on Endovascular Inter-
vention for Trauma. Journal of Vascular and Interventional Radiol-
ogy. Published online January 2020. doi:https://doi.org/10.1016/j.
jvir.2019.11.012

22. Sarani N, Ahluwalia A, Buchanan A, Kartiko S, Quintana 
MT. Morel-Lavallée lesion: What you need to know.  J Trauma 
Acute Care Surg. Published online September 4, 2025. doi:10.1097/
TA.0000000000004789

23. Scolaro JA, Chao T, Zamorano DP. The Morel-Lavallée 
Lesion: Diagnosis and Management.  J Am Acad Orthop Surg. 
2016;24(10):667-672. doi:10.5435/JAAOS-D-15-00181

24. Rodríguez-Roiz JM, Burillo JM, Díaz JSS. Morel-Laval-
lee lesions. Size matters? Treatment and time of disability.  Injury. 
2023;54(1):150-153. doi:10.1016/j.injury.2022.10.023

25. Spain JA, Rheinboldt M, Parrish D, Rinker E. Morel-Lavallée 
Injuries: A Multimodality Approach to Imaging Characteristics. Acad 
Radiol. 2017;24(2):220-225. doi:10.1016/j.acra.2016.08.029

26. Gelber J, Sher W. Morel-Lavallée Lesion Diagnosed by 
Point-of-Care Ultrasound: A Case Report and Review of Treat-
ment Strategies.  J Emerg Med. 2023;64(1):74-76. doi:10.1016/j.
jemermed.2022.10.021

27. Li H, Zhang F, Lei G. Morel-Lavallee lesion. Chin Med J 
(Engl). 2014;127(7):1351-1356.

28. Magnone S, Coccolini F, Manfredi R, et al. Management of 
hemodynamically unstable pelvic trauma: results of the first Ital-
ian consensus conference (cooperative guidelines of the Italian 
Society of Surgery, the Italian Association of Hospital Surgeons, 
the Multi-specialist Italian Society of Young Surgeons, the Italian 
Society of Emergency Surgery and Trauma, the Italian Society 



KOSOVA JOURNAL OF SURGERY | VOLUME 10 | ISSUE 1 | PART I | JANUARY 202698

of Anesthesia, Analgesia, Resuscitation and Intensive Care, the 
Italian Society of Orthopaedics and Traumatology, the Italian 
Society of Emergency Medicine, the Italian Society of Medical 
Radiology -Section of Vascular and Interventional Radiology- 
and the World Society of Emergency Surgery). World Journal of 
Emergency Surgery. 2014;9(1). doi:https://doi.org/10.1186/1749-
7922-9-18. 

29. Vaidya R, Waldron J, Scott A, Nasr K. Angiography 
and Embolization in the Management of Bleeding Pelvic Frac-
tures.  The Journal of the American Academy of Orthopae-
dic Surgeons. 2018;26(4):e68-e76. doi:https://doi.org/10.5435/
JAAOS-D-16-00600

30. Matityahu A, Marmor M, Elson JK, et al. Acute complications 
of patients with pelvic fractures after pelvic angiographic emboliza-
tion. Clin Orthop Relat Res. 2013;471(9):2906-2911. doi:10.1007/
s11999-013-3119-z. 

31. Puchwein P, Hallmann B, Eibinger N. Bleeding manage-
ment in pelvic trauma: state of the art.  Curr Opin Anaesthesiol. 
2025;38(3):323-330. doi:10.1097/ACO.0000000000001478

32. Patterson JT, Wier J, Gary JL. Preperitoneal Pelvic Pack-
ing for Hypotension Has a Greater Risk of Venous Thromboem-
bolism Than Angioembolization: Management of Refractory Hy-
potension in Closed Pelvic Ring Injury.  J Bone Joint Surg Am. 
2022;104(20):1821-1829. doi:10.2106/JBJS.22.00252

33.  Baker JE, Werner NL, Burlew CC. Management of Pelvic 
Trauma. Surg Clin North Am. 2024;104(2):367-384. doi:10.1016/j.
suc.2023.10.001. 

34. Parry JA, Smith WR, Moore EE, Burlew CCC, Mauffrey 
C. The past, present, and future management of hemodynam-
ic instability in patients with unstable pelvic ring injuries.  Injury. 
2021;52(10):2693-2696. doi:10.1016/j.injury.2020.02.101.

35. Trauma Programs BEST PRACTICES GUIDELINES MAN-
AGEMENT of GENITOURINARY INJURIES.; 2025. https://www.
facs.org/media/ya5hcu0s/genitourinary_guidelines.pdf.

36. Coccolini F, Moore EE, Kluger Y, et al. Kidney and uro-trau-
ma: WSES-AAST guidelines. World Journal of Emergency Surgery. 
2019;14(1). doi:https://doi.org/10.1186/s13017-019-0274-x. 

37. Patel M, McGwin G, Spitler C. Longer time to surgery 
for pelvic ring injuries is associated with increased systemic 

complications.  J Trauma Acute Care Surg. 2025;98(6):921-926. 
doi:10.1097/TA.0000000000004547

38. Biffl WL, Smith WR, Moore EE, et al. Evolution of a mul-
tidisciplinary clinical pathway for the management of unstable 
patients with pelvic fractures.  Ann Surg. 2001;233(6):843-850. 
doi:10.1097/00000658-200106000-00015

39. Black SR, Sathy AK, Jo C, Wiley MR, Minei JP, Starr AJ. 
Improved Survival After Pelvic Fracture: 13-Year Experience at 
a Single Trauma Center Using a Multidisciplinary Institution-
al Protocol.  J Orthop Trauma. 2016;30(1):22-28. doi:10.1097/
BOT.0000000000000443

40. Kanakaris NK, Bouamra O, Lecky F, Giannoudis PV. Severe 
trauma with associated pelvic fractures: The impact of regional trau-
ma networks on clinical outcome. Injury. Published online April 13, 
2023. doi:10.1016/j.injury.2023.04.006

41. Morshed S, Knops S, Jurkovich GJ, Wang J, MacKenzie E, 
Rivara FP. The impact of trauma-center care on mortality and func-
tion following pelvic ring and acetabular injuries. J Bone Joint Surg 
Am. 2015;97(4):265-272. doi:10.2106/JBJS.N.00008

42. Perkins ZB, Maytham GD, Koers L, Bates P, Brohi K, Tai 
NR. Impact on outcome of a targeted performance improvement 
programme in haemodynamically unstable patients with a pelvic 
fracture. Bone Joint J. 2014;96-B(8):1090-1097. doi:10.1302/0301-
620X.96B8.33383

43. Zamboni C, Yonamine AM, Faria CE, Filho MA, Christian 
RW, Mercadante MT. Tertiary survey in trauma patients: avoiding 
neglected injuries.  Injury. 2014;45 Suppl 5:S14-S17. doi:10.1016/
S0020-1383(14)70014-2

44. Ghamri N, Brand MKR, Henshall K, MacCormick AD. Accu-
rate completion of tertiary trauma survey for inpatients at a non-trau-
ma centre following significant trauma. Injury. 2023;54(1):112-118. 
doi:10.1016/j.injury.2022.07.052

45. Mitchell BP, Stumpff K, Berry S, Howard J, Bennett 
A, Winfield RD. The Impact of the Tertiary Survey in an Es-
tablished Trauma Program.  Am Surg. 2021;87(3):437-442. 
doi:10.1177/0003134820951449

46. ACS TQIP BEST PRACTICES in the MANAGEMENT of OR-
THOPAEDIC TRAUMA.; 2015. https://www.facs.org/media/mkbn-
hqtw/ortho_guidelines.pdf


