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Abstract

Background: Open pelvic fractures accompanied by extensive perineal soft-
tissue injury are uncommon but represent one of the most challenging scenar-
ios in trauma surgery. Their management requires rapid hemorrhage control,
early contamination control, staged orthopedic stabilization, and close collab-
oration among multiple surgical specialties. We present a case illustrating a
staged multidisciplinary strategy and review the current evidence supporting
this approach. Case Presentation: A young patient sustained a high-energy
pelvic trauma resulting in an unstable open pelvic fracture associated with a
large perineal wound and intra-abdominal injuries. Initial evaluation demon-
strated severe disruption of the perineal soft tissues and radiologic evidence of
an unstable pelvic ring injury with associated intra-abdominal pathology. Fol-
lowing Advanced Trauma Life Support (ATLS) principles, the patient under-
went emergency damage control surgery consisting of exploratory laparot-
omy, control of intestinal contamination, fecal diversion, pelvic packing, and
temporary hemorrhage control. Subsequent operative exploration confirmed
extensive disruption of the perineal structures requiring staged debridement
and reconstruction. Once physiologic stabilization was achieved, definitive in-
ternal fixation of the pelvic ring was performed successfully, followed by con-
tinued wound management until satisfactory recovery. Conclusion: This case
highlights that survival after severe open pelvic trauma depends less on imme-
diate definitive orthopedic reconstruction than on a carefully coordinated
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staged multidisciplinary strategy. Early hemorrhage control, aggressive con-
tamination management, repeated debridement, and delayed definitive fixa-
tion constitute the fundamental principles associated with improved outcomes
in these devastating injuries.

Keywords

Open Pelvic Fracture, Damage Control Surgery, Pelvic Trauma, Perineal
Injury, Multidisciplinary Management, Orthopedic Trauma

1. Introduction

Open pelvic fractures are among the most devastating injuries encountered in
modern trauma surgery, representing approximately 2% - 4% of all pelvic frac-
tures but accounting for disproportionately high rates of morbidity and mortality.
Their severity results from the combination of unstable pelvic ring disruption,
massive hemorrhage, extensive soft-tissue destruction, and frequent associated in-
juries involving the genitourinary tract, gastrointestinal tract, and major vascular
structures. Despite advances in organized trauma systems and damage control re-
suscitation, these injuries continue to be associated with mortality rates ranging
from 15% to more than 40%, depending on the mechanism of injury, degree of
hemodynamic instability, extent of soft-tissue contamination, and associated vis-
ceral damage [1].

The mechanism of injury is typically high-energy blunt trauma, most com-
monly resulting from motor vehicle collisions, motorcycle crashes, crush injuries,
or falls from height. Consequently, patients frequently present with severe multi-
system trauma, reflected by high Injury Severity Scores and the need for simulta-
neous management of orthopedic, abdominal, vascular, urologic, and colorectal
injuries. Among all patterns of pelvic trauma, unstable open fractures associated
with perineal wounds represent a particularly challenging subset because direct
communication between the fracture site and the external environment substan-
tially increases the risk of bacterial contamination, pelvic sepsis, necrotizing soft-
tissue infection, and multiple organ failure. The extent and anatomical location of
the perineal injury have also been shown to correlate with infectious complica-
tions and overall prognosis, highlighting the importance of early recognition and
appropriate classification of these injuries [2].

Historically, mortality following open pelvic fractures was primarily attributed
to uncontrolled hemorrhage during the initial hours after injury. However, im-
provements in prehospital care, balanced massive transfusion protocols, pelvic
stabilization techniques, preperitoneal pelvic packing, and selective angioemboli-
zation have significantly improved early survival. As a result, delayed complica-
tions—particularly pelvic sepsis resulting from fecal contamination, devitalized
soft tissues, and missed anorectal injuries—have become increasingly important

determinants of outcome. This evolution has shifted treatment priorities from iso-
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lated fracture fixation toward comprehensive physiologic resuscitation and staged
multidisciplinary management, in which hemorrhage control, contamination
control, and repeated surgical assessment take precedence over immediate defin-
itive orthopedic reconstruction [3].

Current management therefore relies on the principles of damage control sur-
gery integrated with a multidisciplinary approach involving trauma surgeons, or-
thopedic surgeons, colorectal surgeons, urologists, plastic and reconstructive sur-
geons, interventional radiologists, and critical care specialists. Contemporary rec-
ommendations emphasize early adherence to Advanced Trauma Life Support
(ATLS) principles, prompt hemorrhage control, aggressive debridement of con-
taminated tissues, selective fecal diversion according to wound characteristics,
broad-spectrum antimicrobial therapy, serial wound reassessment, and delayed
definitive pelvic fixation after physiologic stabilization. Although these principles
are widely accepted, the rarity of open pelvic fractures has limited the availability
of prospective studies, and most recommendations continue to rely on retrospec-
tive series, institutional experience, and expert consensus [4]-[6].

In this report, we describe the staged multidisciplinary management of a young
patient with an unstable open pelvic fracture associated with extensive perineal
soft-tissue disruption and intra-abdominal injuries. In addition to detailing the
sequential surgical strategy employed, we review the contemporary evidence sup-
porting damage control principles, contamination management, staged orthope-
dic stabilization, and reconstructive techniques in one of the most challenging

scenarios encountered in trauma surgery.

2. Case Presentation

A 24-year-old previously healthy male was brought to the emergency department
after a high-speed motorcycle collision with a truck. The patient was helmeted at
the time of the accident and was transported by advanced life support ambulance
as a major trauma activation approximately 45 minutes after injury. On arrival
(day 0), he was hemodynamically unstable, with a blood pressure of 82/48 mmHg,
heart rate of 136 beats/min, respiratory rate of 30 breaths/min, oxygen saturation
of 93% while receiving oxygen through a non-rebreather mask, and a Glasgow
Coma Scale (GCS) score of 13 (E3V4MS6). Initial laboratory evaluation was con-
sistent with severe hemorrhagic shock, with a hemoglobin concentration of 8.5
g/dL, serum lactate of 6.8 mmol/L, and a base deficit of —11 mmol/L. The Injury
Severity Score (ISS) was calculated at 38.

Primary assessment following Advanced Trauma Life Support (ATLS) princi-
ples revealed an extensive contaminated perineal laceration extending from the
perineum toward the right gluteal region, with complete disruption of the pelvic
floor musculature and active hemorrhage. Palpable instability of the pelvic ring
was noted, and gross contamination of the wound raised immediate concern for
direct communication between the fracture hematoma and the external environ-

ment. These findings established the diagnosis of an unstable open pelvic fracture
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with extensive perineal soft-tissue injury and suspected concomitant visceral
trauma, representing an immediately life-threatening injury requiring multidisci-

plinary intervention (Figure 1).

Figure 1. Initial clinical presentation. Extensive perineal soft-tissue injury associated with
an unstable open pelvic fracture following high-energy blunt trauma. The large perineal
laceration demonstrates severe disruption of the pelvic floor soft tissues, highlighting the
need for immediate hemorrhage control, contamination control, and a staged multidisci-
plinary surgical approach prior to definitive pelvic fixation.

The massive transfusion protocol was immediately activated, and balanced
damage-control resuscitation with packed red blood cells, fresh frozen plasma,
and platelets was initiated. A pelvic binder was applied on arrival to provide tem-
porary mechanical stabilization. Focused Assessment with Sonography for
Trauma (FAST) demonstrated free intraperitoneal fluid. Following a transient he-
modynamic response to resuscitation sufficient to permit further diagnostic eval-
uation, urgent contrast-enhanced computed tomography (CT) was performed.

Initial anteroposterior pelvic radiography demonstrated marked pubic sym-
physis diastasis compatible with an unstable anteroposterior compression (APC
type III) pelvic ring injury. Contrast-enhanced CT of the abdomen and pelvis
demonstrated free intraperitoneal air consistent with hollow-viscus perforation.
Additional findings included extensive disruption of the pelvic floor and perineal
soft tissues, diffuse emphysema extending throughout the pelvic compartments,
traumatic displacement of the right testicle, and active contrast extravasation con-
sistent with ongoing pelvic arterial hemorrhage. No major thoracic injuries were
identified. A closed fracture of the right tibial shaft was diagnosed during the sec-
ondary survey. Overall, imaging confirmed a complex multisystem injury involv-
ing the pelvic ring, gastrointestinal tract, genitourinary structures, and extensive

perineal soft tissues (Figure 2).
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Figure 2. Initial radiologic assessment of the pelvic injury. (a) Anteroposterior pelvic radi-
ograph obtained at admission demonstrating an unstable anteroposterior compression
(APC type III) pelvic ring injury with marked pubic symphysis diastasis. (b) Axial contrast-
enhanced computed tomography (CT) showing free intraperitoneal air (arrow), highly
suggestive of associated hollow viscus injury. (c) Axial CT demonstrating extensive disrup-
tion of the pelvic floor and perineal soft tissues with emphysema extending through the
pelvic compartments. (d) Contrast-enhanced CT revealing traumatic displacement of the
testicle associated with active contrast extravasation (arrows), consistent with ongoing pel-
vic hemorrhage.

Given the patient’s profound physiologic derangement and the need for imme-
diate control of both hemorrhage and intra-abdominal contamination, the multi-
disciplinary trauma team proceeded directly to emergency damage-control sur-
gery on day 0. Exploratory laparotomy confirmed multiple small-bowel perfora-
tions with fecal contamination of the abdominal cavity. Segmental small-bowel
resection with primary stapled anastomosis was performed, followed by extensive
abdominal irrigation. Because of the extensive perineal injury and substantial risk
of continued pelvic contamination, a diverting sigmoid loop colostomy was cre-
ated during the same operative stage. Preperitoneal pelvic packing was simultane-
ously performed for hemorrhage control, while temporary mechanical stabiliza-
tion of the pelvic ring was maintained during the resuscitative phase.

Although CT had demonstrated active arterial contrast extravasation, immedi-
ate operative management was prioritized because of the concomitant hollow-vis-
cus perforations, fecal contamination, severe perineal injury, and profound phys-
iologic instability requiring urgent surgical source control. During the first 24
hours, the patient required eight units of packed red blood cells, eight units of
fresh frozen plasma, and one pooled platelet concentrate. Hemodynamic stabili-
zation was accompanied by progressive correction of metabolic acidosis, provid-
ing objective evidence of response to damage-control resuscitation.

Following the initial operation, the patient was admitted to the intensive care
unit (ICU), where he remained for eight days under coordinated management in-
volving trauma surgery, orthopedic surgery, colorectal surgery, urology, plastic
surgery, anesthesiology, and critical care. During this period, priorities included
correction of coagulopathy and metabolic derangement, restoration of adequate
tissue perfusion, antimicrobial therapy, nutritional support, and repeated assess-
ment of the contaminated perineal wound. Progression from damage-control
management toward definitive reconstruction was based on sustained hemody-
namic stability, correction of the initial metabolic derangement and coagulopathy,
adequate tissue perfusion, and evidence of satisfactory local source control rather

than on a predetermined time interval alone.
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Broad-spectrum empirical antimicrobial therapy was initiated because of the
open contaminated pelvic fracture, extensive perineal injury, and documented in-
testinal perforation with fecal contamination. Local control of contamination was
assessed through serial operative examinations, including the absence of progres-
sive tissue necrosis or purulent collections, removal of nonviable tissue, and pro-
gressive development of a viable wound bed.

Planned serial returns to the operating room were undertaken at approximately
48 - 72-hour intervals for meticulous irrigation, aggressive debridement of devi-
talized tissue, and repeated assessment of soft-tissue viability. Operative explora-
tion demonstrated extensive disruption of the pelvic floor musculature and peri-
neal soft tissues (Figure 3). Following adequate source control, subsequent exam-
inations showed no evidence of progressive necrosis. As the wound demonstrated
viable tissue and favorable evolution, negative-pressure wound therapy was incor-
porated to promote granulation tissue formation and optimize the wound bed for
delayed reconstruction. Thus, progression between surgical stages was guided by
both systemic physiologic recovery and serial confirmation of satisfactory local

wound control rather than by time alone.

Figure 3. Intraoperative exploration demonstrating extensive disruption of the perineal
soft tissues following high-energy blunt pelvic trauma. The operative findings confirmed
severe involvement of the pelvic floor with complex soft-tissue injury, emphasizing the
need for meticulous debridement, contamination control, serial wound assessment, and
staged reconstruction before definitive orthopedic fixation.

After physiologic recovery and control of local contamination, definitive ortho-
pedic reconstruction was undertaken during the fourth operative stage. Open re-
duction and internal fixation of the anterior pelvic ring was performed, achieving
satisfactory reduction of the pubic symphysis. Definitive fixation of the associated
right tibial shaft fracture was performed during the same surgical session, thereby
restoring overall musculoskeletal stability while avoiding an additional anesthetic
exposure. Postoperative radiographs demonstrated satisfactory alignment of the
pelvic ring and appropriate positioning of the fixation implants without immedi-

ate mechanical complications (Figure 4).
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Figure 4. Postoperative anteroposterior radiograph of the pelvis and right leg following
definitive surgical stabilization. Internal fixation successfully restored the integrity of the
anterior pelvic ring after physiologic stabilization and completion of the damage control
phase. Concomitant fixation of the associated tibial fracture was performed during the
same reconstructive stage, reflecting the multidisciplinary and staged approach to complex
musculoskeletal trauma.

Definitive reconstruction of the residual perineal defect was subsequently per-
formed once serial operative assessments demonstrated adequate source control,
absence of progressive necrosis or clinically evident local infection, and satisfac-
tory development of healthy granulation tissue. Progressive wound healing oc-
curred without evidence of recurrent pelvic sepsis or deep surgical-site infection.
Early rehabilitation was initiated during hospitalization and included passive and
active range-of-motion exercises, respiratory physiotherapy, and progressive mo-
bilization. The patient was discharged home on hospital day 32 in stable clinical
condition.

At six-month outpatient follow-up, the patient remained free of clinically ap-
parent infectious complications. Serial radiographic assessment demonstrated
maintained pelvic reduction and progressive osseous union of both the pelvic ring
and right tibial fracture. The perineal wound had healed completely, and the pa-
tient had regained independent ambulation without assistive devices. Mild dis-
comfort persisted during prolonged walking and strenuous physical activity, but
there was no clinical or radiographic evidence of recurrent pelvic instability,
chronic osteomyelitis, or recurrent soft-tissue infection. Urinary and fecal conti-
nence were preserved on clinical follow-up. The diverting colostomy had also
been successfully reversed. Overall, the patient’s course demonstrates successful
staged management in which hemorrhage control, gastrointestinal and perineal
contamination control, serial debridement, delayed skeletal stabilization, soft-tis-
sue reconstruction, and rehabilitation were sequentially prioritized according to

evolving physiologic and local wound conditions.

3. Discussion
3.1. Epidemiology and Prognosis

Open pelvic fractures remain among the most devastating injuries encountered in
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trauma surgery despite representing only a small proportion of all pelvic fractures.
Current epidemiological data indicate that these injuries account for approxi-
mately 2% - 4% of pelvic ring fractures but are associated with substantially higher
morbidity and mortality than their closed counterparts because of the simultane-
ous occurrence of unstable skeletal disruption, major vascular injury, extensive
soft-tissue destruction, and contamination from adjacent hollow viscera or geni-
tourinary structures [7]. Mortality rates reported in the literature vary considera-
bly, ranging from 15% to more than 40%, largely reflecting differences in injury
severity, hemodynamic status at presentation, associated injuries, and institu-
tional experience in managing complex pelvic trauma. Nevertheless, advances in
trauma systems, damage control resuscitation, and multidisciplinary manage-
ment have significantly improved survival over the past two decades.

Unlike isolated pelvic fractures, open pelvic injuries should be regarded as a
multisystem disease rather than a purely orthopedic problem. The close anatom-
ical relationship between the pelvic ring, pelvic vasculature, lower gastrointestinal
tract, urinary tract, and perineal soft tissues explains why disruption of one com-
partment frequently results in injury to the others. Consequently, successful treat-
ment depends not only on restoration of skeletal stability but also on simultaneous
management of hemorrhage, contamination, visceral injuries, and soft-tissue de-
fects. In the present case, the patient demonstrated extensive destruction of the
pelvic floor associated with bowel injury, active hemorrhage, and traumatic tes-
ticular displacement, illustrating the complexity that characterizes this pattern of
injury (Figure 1 and Figure 2).

Several prognostic factors have consistently been associated with increased
mortality following open pelvic fractures. Persistent hemodynamic instability,
high Injury Severity Score (ISS), massive transfusion requirements, rectal or per-
ineal injuries, delayed hemorrhage control, and pelvic sepsis remain the strongest
independent predictors of poor outcome [8]. Importantly, while exsanguination
continues to account for most deaths during the first hours after injury, patients
surviving the initial resuscitative phase remain at considerable risk of infectious
complications, including pelvic abscesses, necrotizing soft-tissue infections, oste-
omyelitis, and multiple organ dysfunction syndrome. This temporal shift in the
causes of mortality has fundamentally changed the therapeutic priorities in con-
temporary trauma care, emphasizing aggressive control of both hemorrhage and
contamination as equally important determinants of survival.

The anatomical location of the soft-tissue injury also appears to influence prog-
nosis. Classification systems such as the Jones-Powell classification have demon-
strated that perineal and transperineal wounds are associated with significantly
higher rates of pelvic sepsis because they facilitate direct communication between
contaminated external wounds, anorectal injuries, and the fracture hematoma.
This observation has reinforced the importance of early recognition of wound lo-
cation during the initial evaluation and has influenced subsequent decisions re-
garding fecal diversion, serial debridement, and reconstructive planning. In our

patient, the extensive perineal disruption shown in Figure 1 represented one of
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the principal determinants of management, prompting immediate multidiscipli-
nary intervention and aggressive contamination control from the earliest stages of
treatment.

Although long-term functional outcomes have improved considerably, survi-
vors frequently experience persistent physical disability, chronic pain, sexual dys-
function, urinary or fecal incontinence, and psychological impairment. Conse-
quently, successful management should not be measured exclusively by survival
but also by restoration of function and quality of life. Our patient achieved com-
plete wound healing, fracture union, preservation of urinary and fecal continence,
and independent ambulation at six months, outcomes that compare favorably
with those reported in contemporary multidisciplinary series and highlight the

benefits of staged management in carefully selected patients.

3.2. Hemorrhage Control and Damage Control Resuscitation

Hemorrhage remains the leading cause of preventable early death following un-
stable pelvic fractures. Pelvic bleeding originates from a complex combination of
venous plexus disruption, cancellous bone bleeding, and arterial injury, making
rapid mechanical stabilization and damage control resuscitation essential during
the initial hours after trauma. Current trauma algorithms prioritize simultaneous
correction of hypothermia, acidosis, and coagulopathy while minimizing delays
to definitive hemorrhage control. Early activation of massive transfusion proto-
cols using balanced blood product ratios has become a cornerstone of modern
pelvic trauma management, reducing dilutional coagulopathy and improving tis-
sue perfusion during the resuscitative phase [9].

Temporary mechanical stabilization of the pelvic ring represents one of the ear-
liest interventions capable of reducing pelvic volume and promoting tamponade
of venous bleeding. Pelvic binders have therefore become standard prehospital
and emergency department interventions for suspected mechanically unstable
pelvic injuries. Although binders alone rarely achieve definitive hemorrhage con-
trol, they provide valuable temporary stabilization while additional diagnostic and
therapeutic procedures are organized. In our patient, immediate application of a
pelvic binder was followed by rapid imaging that confirmed an APC type Il injury
with marked pubic symphysis diastasis and active pelvic hemorrhage, findings il-
lustrated in Figure 2.

Among patients presenting with persistent hemodynamic instability, damage
control surgery has progressively replaced prolonged definitive operative proce-
dures during the initial resuscitative phase. Contemporary evidence supports
preperitoneal pelvic packing (PPP) as one of the fastest and most effective tech-
niques for controlling predominantly venous pelvic hemorrhage, particularly in
institutions where immediate angioembolization is unavailable or would result in
unacceptable treatment delays [10]. The recent EAST practice management
guideline concluded that PPP should be strongly considered in hemodynamically
unstable patients and that persistent instability following packing should prompt
complementary pelvic angiography and selective embolization when arterial
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bleeding remains suspected.

The relationship between PPP and angioembolization should not be viewed as
competitive but rather complementary. PPP rapidly controls diffuse venous
bleeding and hemorrhage originating from cancellous bone surfaces, whereas an-
giographic embolization remains the preferred strategy for persistent arterial
hemorrhage demonstrated clinically or radiologically. Modern trauma centers in-
creasingly employ sequential or combined approaches tailored to the patient’s
physiologic response, institutional resources, and imaging findings. Recent meta-
analyses suggest that neither modality should universally replace the other; in-
stead, optimal outcomes appear to result from individualized algorithms integrat-
ing both techniques within structured damage control pathways [11].

Our management strategy closely reflected these contemporary principles. The
patient presented with profound hemorrhagic shock requiring immediate activa-
tion of a massive transfusion protocol, temporary pelvic stabilization, emergency
laparotomy, and preperitoneal pelvic packing before any attempt at definitive or-
thopedic reconstruction. Only after correction of physiologic derangements and
stabilization of the patient’s metabolic status was definitive fixation undertaken.
This staged sequence mirrors the evidence-based algorithm summarized in Fig-
ure 5, in which ATLS-guided resuscitation, early hemorrhage control, damage
control surgery, and delayed definitive reconstruction constitute the fundamental
principles of successful management. Likewise, the interventions performed in
our patient closely follow the recommendations synthesized in Table 1, empha-
sizing that restoration of physiology should always precede definitive skeletal re-

construction in patients with severe open pelvic trauma.

Table 1. Evidence-based staged management of unstable open pelvic fractures with perineal injury.

Management Evidence/ Ke
8 Clinical Objective Recommended Intervention . ¥
Stage Recommendation References
ATLS®, WSES
1. Initial Rapid identification of ATLS protocol, pelvic binder, FAST Strong Pelvic T
elvic Trauma
assessment life-threatening injuries ~ examination, hemodynamic assessment recommendation ..
Guidelines
Massive transfusion protocol, pelvic packi strong
assive transfusion protocol, pelvic packing, .
2. Hemorrhage P P P & recommendation WSES; EAST;

Prevent exsanguination  external stabilization, angioembolization
control ] 2
when arterial bleeding is suspected

3. Damage control
surgery
Define extent of

4. Evaluation of
perineal injuries

5. Infection

"
prevention pressure wound therapy (NPWT)

(moderate-quality

Coccolini et al.

evidence)
Control contamination  Exploratory laparotomy, bowel repair or
At ploratory laparotomy. TeP Strong EAST; WSES;
and associated visceral  resection, fecal diversion when indicated, .
R . . recommendation Burlew et al.
injuries temporary abdominal closure if necessary
Examination under anesthesia, rectal .
] ) . ) Moderate Faringer et al;
soft-tissue and anorectal evaluation, urologic assessment, serial .
. - recommendation Grotz et al.
involvement debridement
Broad-spectrum antibiotics, aggressive
. . o . . Moderate
Reduce pelvic sepsis  irrigation, repeated debridement, negative- . WSES; Grotz et al.
recommendation
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Continued

6. Definitive

Restore pelvic stability

Internal fixation when contamination is

Moderate OTA; Tile; Leenen
orthopedic after physiologic controlled; external fixation in selected .
. . . recommendation etal.
stabilization recovery contaminated injuries
. . . . . Recent
7. Reconstruction Functional recovery and Soft-tissue reconstruction, skin grafts or flap Moderate lidiscipli
multidisciplinar
phase wound closure coverage, rehabilitation recommendation . P Y
series
L Clinical assessment, radiographic follow-up,
Detect comphcatlons L . .
8. Follow-up L . stoma management, rehabilitation, infection Expert consensus OTA; WSES
and optimize function .
surveillance
High-Energy
Pelvic Trauma
Primary Survey
(ATLS)
Hemodynamic
Instability?
Ye{ No
Pelvic Binder

Massive Transfusion Contrast-Enhanced
Pelvic Packing CT Scan

+ Angioembolization

I

Perineal Injury
Present?

lYes

Damage Control Surgery
« Laparotomy (if indicated)
« Hemorrhage control
« Contamination control

Fecal Diversion (if indicated)
Serial Debridement
Negative-Pressure Wound Therapy

'

Physiologic
Stabilization

Definitive Pelvic
Fixation

'

Soft-Tissue
Reconstruction

'

Rehabilitation &
Follow-up

Figure 5. Evidence-based algorithm for the multidisciplinary staged management of un-
stable open pelvic fractures with perineal injury. Initial management prioritizes Advanced
Trauma Life Support (ATLS)-based resuscitation and hemorrhage control, followed by as-
sessment of associated perineal and visceral injuries. Damage control surgery—including
hemorrhage control, contamination control, fecal diversion when indicated, serial debride-
ment, and negative-pressure wound therapy (NPWT)—precedes definitive pelvic fixation
after physiologic stabilization. The final phase focuses on soft-tissue reconstruction, reha-
bilitation, and long-term functional follow-up. The proposed algorithm summarizes cur-
rent evidence and the multidisciplinary approach discussed in this review.
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3.3. Contamination Control and Fecal Diversion

Following successful hemorrhage control, prevention of pelvic sepsis becomes the
principal therapeutic objective in patients with open pelvic fractures. Extensive
perineal wounds, anorectal injuries, and bowel perforations allow direct contam-
ination of the fracture hematoma and surrounding soft tissues, substantially in-
creasing the risk of deep pelvic infection, abscess formation, osteomyelitis, and
multiple organ dysfunction. Consequently, early identification and adequate con-
trol of contamination are essential components of damage control surgery and
have been consistently associated with improved survival [12].

The role of fecal diversion has evolved from routine colostomy in all open pelvic
fractures to a more selective approach based on the location of the wound and the
presence of rectal or colonic injuries. Current evidence suggests that diversion is
particularly beneficial in patients with extensive perineal injuries or confirmed
colorectal trauma, where it significantly reduces ongoing contamination and fa-
cilitates subsequent wound management. In the present case, the combination of
bowel perforation and severe perineal disruption justified early diverting colos-
tomy during the initial laparotomy, allowing effective source control before de-
finitive pelvic reconstruction. This staged strategy is reflected in the management
algorithm proposed in Figure 5 and summarized in Table 1, where contamination

control precedes definitive skeletal fixation.

3.4. Serial Debridement and Negative-Pressure Wound Therapy

Adequate management of soft-tissue injuries requires repeated operative assess-
ment rather than a single definitive procedure. Serial debridement allows progres-
sive removal of devitalized tissue, reduction of bacterial burden, and repeated
evaluation of tissue viability while preserving healthy structures whenever possi-
ble. This staged approach has become a cornerstone of contemporary manage-
ment, particularly in patients with extensive perineal destruction, where delayed
reconstruction is associated with lower infectious complication rates [13].
Negative-pressure wound therapy (NPWT) has further improved the manage-
ment of these complex wounds by promoting granulation tissue formation, re-
ducing local edema, improving wound drainage, and facilitating delayed soft-tis-
sue reconstruction. In our patient, repeated debridement followed by NPWT pro-
vided adequate local infection control before definitive orthopedic fixation and
reconstruction of the perineal defect (Figure 3). This sequence closely follows the
evidence-based recommendations presented in Table 1, emphasizing that defini-
tive fixation should only be performed after satisfactory physiologic recovery and

local control of contamination have been achieved.

3.5. Timing of Definitive Pelvic Fixation

The optimal timing of definitive pelvic fixation remains one of the most debated
aspects in the management of open pelvic fractures. Although early definitive fix-

ation has demonstrated benefits in selected hemodynamically stable patients with
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closed pelvic injuries, this strategy is generally inappropriate in patients with se-
vere contamination, ongoing physiologic derangement, or uncontrolled hemor-
rhage. Current damage control principles advocate delaying definitive internal
fixation until adequate resuscitation has been achieved, coagulopathy has re-
solved, and both local and systemic contamination are satisfactorily controlled
[14].

In the present case, definitive internal fixation was intentionally postponed un-
til serial debridement, pelvic sepsis prevention, and physiologic stabilization had
been successfully completed. This staged strategy minimized the risk of implant-
related infection while allowing restoration of pelvic stability under more favora-
ble biological conditions. The postoperative radiographic findings shown in Fig-
ure 4 demonstrate satisfactory reduction and stable fixation of the pelvic ring fol-
lowing completion of the damage control phase. Likewise, the proposed treatment
sequence closely follows the evidence-based algorithm illustrated in Figure 5, in
which definitive fixation is performed only after successful hemorrhage and con-

tamination control, as summarized in Table 1.

3.6. Multidisciplinary Management

Successful treatment of unstable open pelvic fractures requires close collaboration
among multiple specialties rather than isolated orthopedic intervention. Trauma
surgeons, orthopedic surgeons, colorectal surgeons, urologists, plastic and recon-
structive surgeons, interventional radiologists, anesthesiologists, and intensive
care specialists each contribute to different stages of management, addressing
hemorrhage, visceral injuries, soft-tissue reconstruction, skeletal stabilization, and
postoperative rehabilitation. Increasing evidence suggests that coordinated mul-
tidisciplinary care improves survival while reducing infectious complications and
the number of unplanned reoperations [15].

The present case exemplifies this integrated approach. Initial management pri-
oritized hemorrhage control and treatment of associated abdominal injuries, fol-
lowed by fecal diversion, serial debridement, intensive care support, delayed de-
finitive pelvic fixation, and subsequent soft-tissue reconstruction. Rather than fo-
cusing exclusively on fracture stabilization, each intervention was performed ac-
cording to the patient’s evolving physiologic status, reflecting the principles of
modern damage control surgery. The sequence of management presented in Fig-
ure 5 and synthesized in Table 1 summarizes this multidisciplinary strategy, em-
phasizing that successful outcomes depend on careful coordination of sequential

interventions rather than a single definitive procedure.

3.7. Comparison with Our Case

The present case illustrates several key principles that have emerged in the con-
temporary management of unstable open pelvic fractures. Rather than pursuing
immediate definitive skeletal stabilization, treatment was guided by a staged mul-

tidisciplinary strategy prioritizing hemorrhage control, contamination control,
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physiologic recovery, and delayed definitive fixation. This approach is consistent
with current recommendations advocating damage control surgery in patients
presenting with hemodynamic instability and extensive perineal soft-tissue injury
[16].

A distinguishing feature of this case was the successful coordination of multiple
surgical specialties throughout the patient’s clinical course. Emergency laparot-
omy, fecal diversion, pelvic packing, serial debridement, delayed internal fixation,
and definitive soft-tissue reconstruction were performed sequentially according
to the patient’s physiologic response rather than following a predetermined oper-
ative schedule. The favorable clinical outcome, characterized by complete wound
healing, fracture union, preserved continence, and independent ambulation, sup-
ports the concept that restoration of physiology should precede definitive ortho-
pedic reconstruction. The chronological sequence observed in this patient closely
mirrors the management pathway illustrated in Figure 5, while each stage corre-

sponds to the evidence-based recommendations summarized in Table 1.

3.8. Strengths, Limitations, and Clinical Implications

This report highlights the successful application of a structured multidisciplinary
strategy for one of the most challenging injuries encountered in trauma surgery.
By integrating contemporary principles of damage control resuscitation, hemor-
rhage control, contamination management, staged orthopedic reconstruction,
and soft-tissue repair, this case demonstrates how coordinated decision-making
can optimize outcomes despite the severity of injury.

The principal limitation of this report is its inherent nature as a single case,
which limits the generalizability of the findings. Nevertheless, because unstable
open pelvic fractures remain uncommon and prospective comparative studies are
scarce, well-documented case reports continue to provide valuable clinical evi-
dence supporting multidisciplinary decision-making. We believe that the pro-
posed evidence-based algorithm (Figure 5) and the staged management strategy
summarized in Table 1 may serve as practical tools for guiding clinicians con-

fronted with similarly complex injuries.

4. Conclusions

Open pelvic fractures associated with extensive perineal injury remain among the
most complex emergencies in trauma surgery, requiring prompt recognition and
coordinated multidisciplinary management. Survival depends not only on effec-
tive hemorrhage control but also on early contamination control, repeated deb-
ridement, physiologic stabilization, and appropriately timed definitive skeletal re-
construction. The favorable outcome achieved in this case supports the effective-
ness of a staged damage control strategy integrating trauma, orthopedic, colorec-
tal, urologic, reconstructive, and critical care teams.

The evidence-based management algorithm proposed in Figure 5, together

with the staged recommendations summarized in Table 1, provides a practical
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framework for the sequential management of these devastating injuries. Although
additional multicenter studies are needed to strengthen the available evidence, ad-
herence to these fundamental principles may contribute to reducing mortality,
minimizing infectious complications, and improving long-term functional out-
comes in patients with unstable open pelvic fractures and severe perineal soft-

tissue injury.
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