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Traumatic Asymmetrical Bilateral Hip Dislocation with Associated Acetabular Posterior Column Fracture: A Rare and Complex Orthopedic Case Report
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ABSTRACT

	Introduction: Traumatic hip dislocation is an orthopedic emergency that usually results from high-energy trauma. Bilateral hip dislocations are rare, and asymmetrical bilateral dislocations, in which one hip is dislocated posteriorly and the other anteriorly, are even more uncommon. When accompanied by acetabular fractures, these injuries become particularly complex and require prompt diagnosis and multidisciplinary management to optimize outcomes.
Case Presentation: A 40-year-old man presented with severe bilateral hip pain and inability to move both lower limbs after being struck by a fallen tree during a logging accident, representing a high-energy trauma mechanism with multidirectional force transmission. Clinical examination showed deformity of both lower extremities. Initial pelvic radiographs revealed asymmetrical bilateral hip dislocation, consisting of posterior dislocation of the right hip and anterior dislocation of the left hip. Further evaluation with pelvic computed tomography, including multiplanar reconstruction, confirmed an elementary posterior column fracture of the right acetabulum according to the Judet-Letournel classification, without associated femoral head injury. Closed reduction under sedation was successfully performed for both hips, followed by skeletal traction on the right side and skin traction on the left side. Definitive surgical management of the right acetabular fracture was subsequently performed with open reduction and internal fixation through a Kocher-Langenbeck approach using straight non-locking reconstruction plates. In the early postoperative period, the patient remained hemodynamically stable, with controlled pain, intact neurovascular status, preserved distal limb function, and initiation of early rehabilitation.
Conclusion: This case highlights the rarity and complexity of asymmetrical bilateral traumatic hip dislocation associated with a posterior column acetabular fracture. Early recognition, detailed imaging with radiographs and computed tomography, prompt reduction, CT-based fracture characterization, timely anatomical fixation, and multidisciplinary postoperative rehabilitation are essential for favorable short-term outcomes. Given the scarcity of reported cases, further studies and additional case reports are needed to better define optimal management strategies and long-term functional outcomes.
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INTRODUCTION 
Traumatic hip dislocation is an uncommon but critical orthopedic emergency, most often caused by high-impact trauma such as motor vehicle collisions or falls from height. Representing approximately 2%–5% of all joint dislocations, these injuries are more frequently encountered in young, physically active individuals exposed to substantial force. Because the hip joint is inherently stable due to its deep acetabular socket, strong capsuloligamentous structures, and surrounding musculature, a considerable amount of energy is required to produce dislocation. Consequently, traumatic hip dislocations are often associated with additional injuries, including fractures of the acetabulum, femoral head, or other skeletal structures (1).
Posterior hip dislocations are the most common type, accounting for up to 90% of cases. They typically occur when axial force is transmitted along the femur while the hip is in a flexed and adducted position, as classically seen in dashboard injuries. In contrast, anterior dislocations are much less common and usually result from forced abduction and external rotation of the hip. Bilateral hip dislocations are exceedingly rare, representing approximately 0.01%–0.02% of all hip dislocations. An even more unusual subset is asymmetrical bilateral hip dislocation, in which one hip is dislocated posteriorly and the other anteriorly, suggesting a complex mechanism involving multidirectional forces acting simultaneously (2,3). The presence of an associated acetabular fracture further increases the complexity of diagnosis and treatment. Among acetabular injuries, posterior column fractures are classified as elementary fracture patterns in the Judet-Letournel system, which remains the standard framework for fracture classification, operative planning, and prognostic assessment (4).
Recent case-based literature continues to confirm that asymmetrical bilateral hip dislocation is an exceptionally rare injury pattern, with only a limited number of contemporary reports available. These reports emphasize that the mechanism is usually high-energy and multidirectional, and that associated fractures further complicate treatment and prognosis (12,16).
In the acute setting, the primary treatment goal is urgent reduction, ideally within six hours of injury, in order to restore joint congruity and reduce the risk of avascular necrosis (AVN) of the femoral head. Simple dislocations may be managed successfully with closed reduction alone; however, associated acetabular fractures often require open reduction and internal fixation (ORIF) to restore acetabular stability and congruity. Delayed or inadequate treatment may increase the risk of post-traumatic arthritis, persistent instability, and impaired functional recovery (5,6). For posterior acetabular injuries, the Kocher-Langenbeck approach is commonly used because it provides excellent exposure of the posterior wall and posterior column, facilitates protection of the sciatic nerve, and allows stable plate fixation when indicated (7). Contemporary acetabular fracture literature also reinforces that displaced acetabular fractures should be managed according to the principles of anatomical reduction, stable internal fixation, and early rehabilitation, with treatment strategy guided by fracture pattern, patient condition, and soft-tissue status (13).
With regard to timing of definitive treatment, current evidence supports operative fixation within the first 7 to 10 days after injury once the patient is hemodynamically stable and local soft-tissue conditions are favorable. Delayed fixation beyond 14 days may increase technical difficulty and negatively affect functional outcomes (6). In addition, multimodal pain control and early rehabilitation are important to prevent complications such as deep vein thrombosis, joint stiffness, and muscle atrophy (8). A multidisciplinary approach involving orthopedic surgeons, anesthesiologists, and rehabilitation specialists is therefore essential for optimal patient recovery.
This case report presents a rare example of asymmetrical bilateral hip dislocation with an associated right posterior column acetabular fracture, managed with prompt closed reduction followed by ORIF through a Kocher-Langenbeck approach. Given the rarity and complexity of this injury pattern, this report aims to contribute to the existing literature by detailing the mechanism of injury, radiological assessment, surgical strategy, and early postoperative course.


CASE PRESENTATION
A 40-year-old man presented to the emergency department after being struck by a fallen tree during a logging accident. The mechanism suggested high-energy trauma with multidirectional force transmission to the pelvis and both lower extremities. On arrival, the patient complained of severe bilateral hip pain and inability to mobilize either lower limb. On physical examination, both lower extremities appeared shortened and deformed. The right lower limb was adducted and internally rotated, whereas the left lower limb was abducted and externally rotated, findings that were clinically consistent with posterior dislocation of the right hip and anterior dislocation of the left hip. No open wounds were identified, and distal neurovascular status was preserved bilaterally. The patient had no history of chronic systemic illness, previous hip pathology, or metabolic bone disorders. There was no history of osteoporosis, osteopenia, long-term corticosteroid use, smoking, or alcohol abuse that might predispose to bone fragility. Routine laboratory investigations performed during hospitalization, including complete blood count and basic metabolic profile, showed no abnormalities suggestive of metabolic bone disease. These findings supported that the injury occurred as a result of high-energy trauma rather than underlying pathological bone conditions.
Initial pelvic radiographs (Figure 1a) demonstrated asymmetrical bilateral hip dislocation, consisting of posterior dislocation of the right hip and anterior dislocation of the left hip. Further imaging with pelvic computed tomography (Figure 1b), including axial, coronal, and sagittal reconstructions, revealed an associated fracture involving the posterior column of the right acetabulum. No separate posterior wall fragment, femoral head fracture, marginal impaction, or intra-articular bony fragment was identified. Based on the CT findings, the fracture was classified as an elementary posterior column fracture according to the Judet-Letournel classification system. The left hip dislocation was not associated with any fracture or evidence of post-reduction instability. This CT-based assessment was essential for accurate fracture characterization and preoperative planning.
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Closed reduction under sedation was successfully performed for both hips. After reduction, the right hip was stabilized with skeletal traction, while the left hip was maintained with skin traction. Post-reduction radiographs confirmed satisfactory concentric reduction of both femoral heads within their respective acetabula. Because the right acetabular fracture was displaced and associated with a risk of instability and post-traumatic incongruity, operative treatment was planned following initial stabilization and preoperative optimization.
The patient subsequently underwent open reduction and internal fixation of the right acetabular fracture under general anesthesia with epidural analgesia. He was positioned in the left lateral decubitus position, and a posterior Kocher-Langenbeck approach was used. Intraoperatively, the fracture was confirmed to involve the posterior column, consistent with the preoperative CT-based diagnosis. After mobilization of the short external rotator muscles, careful soft-tissue dissection was performed with identification and protection of the sciatic nerve throughout the procedure. Hematoma and interposed tissue were cleared from the fracture site to allow direct visualization. Anatomical reduction was achieved using pointed reduction forceps and temporarily maintained with two Kirschner wires under fluoroscopic guidance.
Definitive fixation was performed with two straight non-locking reconstruction plates: one 8-hole plate secured with four cortical screws and one 4-hole plate secured with two screws. The fixation strategy was intended to restore the native contour of the posterior column, maintain articular congruity, and provide stable internal fixation. Intraoperative fluoroscopy in multiple views confirmed satisfactory reduction, concentric hip alignment, and extra-articular screw placement. The wound was irrigated thoroughly, and closure was performed in layers with reattachment of the short external rotators and fascia. A surgical drain was placed. Estimated blood loss was 200 mL, and no intraoperative complications occurred. Particular attention was given to the surgical technique in order to achieve anatomical reduction and stable fixation. After exposure through the Kocher–Langenbeck approach, careful retraction of the gluteus maximus and short external rotator muscles was performed to provide adequate visualization of the posterior column while minimizing soft-tissue injury. The sciatic nerve was identified early and protected throughout the procedure. Fracture reduction was achieved using pointed reduction forceps applied along the posterior column under fluoroscopic guidance. Temporary fixation with Kirschner wires allowed confirmation of fracture alignment prior to definitive fixation. Reconstruction plates were carefully contoured to match the anatomical curvature of the posterior column, and sequential screw placement was performed to ensure stable fixation and restoration of acetabular congruity.
In the immediate postoperative period, the patient remained hemodynamically stable and reported well-controlled pain, with a visual analog scale score of 2–3. The surgical dressing remained dry, and the drain output was approximately 60 mL of hemorrhagic fluid over the first four hours. Mild tenderness was noted around the surgical site. Distal active range of motion and peripheral perfusion were preserved. Laboratory evaluation showed a hemoglobin level of 11.6 g/dL. Postoperative treatment included intravenous ceftriaxone, epidural analgesia with ropivacaine and morphine, and oral paracetamol for additional pain control.
A structured postoperative rehabilitation protocol was initiated early. The patient was encouraged to perform ankle pumping, isometric quadriceps exercises, and gentle distal lower-limb mobilization to reduce the risk of venous thromboembolism, muscle atrophy, and joint stiffness. Bed mobility and sitting balance training were gradually introduced under the supervision of the physical medicine and rehabilitation team. Weight-bearing on the right lower limb was restricted during the early healing phase because of the acetabular fixation, whereas mobilization of the left lower limb was progressed according to pain tolerance and clinical stability. The patient remained clinically stable with no early signs of infection, neurovascular compromise, or other immediate postoperative complications. Follow-up planning included serial clinical and radiographic evaluation to assess fracture healing, maintenance of reduction, and potential complications such as avascular necrosis, heterotopic ossification, or post-traumatic osteoarthritis.
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[bookmark: _Hlk223602366]Asymmetrical bilateral hip dislocation is an exceedingly rare orthopedic injury, particularly when one side is associated with a posterior column acetabular fracture. The uniqueness of this case lies not only in the bilateral nature of the dislocation but also in the opposite directions of displacement, with posterior dislocation on the right and anterior dislocation on the left, combined with an associated acetabular fracture. Most traumatic hip dislocations are unilateral, and posterior dislocations are far more common than anterior dislocations, accounting for approximately 90% of cases. Bilateral dislocations represent only a very small proportion of all traumatic hip dislocations, while asymmetrical bilateral patterns are even more uncommon (2,3).
The mechanism of injury in asymmetrical bilateral dislocations generally involves high-energy trauma with multiple directional force vectors acting simultaneously on the pelvis and lower extremities. This is consistent with previously reported cases, in which severe trauma generated distinct positional forces across each hip joint (3,12,16). In the present case, the injury occurred after a logging accident in which the patient was struck by a fallen tree, a mechanism capable of producing substantial and complex force transmission. The limb positions at presentation, namely adduction and internal rotation on the right side and abduction and external rotation on the left side, were characteristic of posterior and anterior hip dislocation, respectively, and supported early clinical recognition. Similar cases of asymmetrical bilateral hip dislocation have been reported in the literature, although they remain extremely rare. Meena et al. described three cases of asymmetrical bilateral hip dislocation resulting from high-energy trauma with different associated injuries and treatment strategies (3). Similarly, Santoso et al. reported two cases of asymmetric bilateral traumatic hip dislocation in which multidirectional forces produced opposite patterns of dislocation (12). Compared with those reports, the present case demonstrates a similar high-energy mechanism but is distinguished by the presence of an isolated posterior column acetabular fracture without femoral head involvement. The management strategy in our case, consisting of prompt closed reduction followed by definitive surgical fixation of the acetabular fracture, was consistent with current recommendations emphasizing early reduction and stable fixation to restore joint congruity and reduce the risk of long-term complications.
Radiological evaluation played a crucial role in both diagnosis and treatment planning. While plain radiographs established the presence of asymmetrical bilateral hip dislocation, CT scanning was essential for more detailed characterization of the associated acetabular injury. In this patient, CT imaging identified an isolated posterior column fracture without a separate posterior wall fragment or femoral head injury. This distinction was clinically important because the Judet-Letournel classification not only standardizes description of acetabular fracture patterns but also helps determine the most appropriate surgical approach and fixation strategy (4). The CT findings in this case supported classification as an elementary posterior column fracture and justified definitive operative fixation of the right acetabulum.
Prompt reduction remains a cornerstone in the management of traumatic hip dislocation because delay increases the risk of femoral head ischemia and avascular necrosis. Previous literature has emphasized that reduction should ideally be performed within six hours of injury whenever possible (5,6,9). In the present case, early closed reduction of both hips was achieved successfully, thereby restoring joint alignment and minimizing further articular damage. Recent studies have further demonstrated that delay in hip reduction is associated with worse outcomes, including increased rates of avascular necrosis, post-traumatic arthritis, and secondary procedures (14,15). These findings support the urgency of early intervention in cases such as ours.
The operative strategy in this case was guided by fundamental principles of acetabular fracture management, namely anatomical reduction, stable internal fixation, and preservation of surrounding soft tissues and neurovascular structures. The Kocher-Langenbeck approach was selected because it provides direct access to the posterior column and allows adequate visualization for fracture reduction and plate fixation. This approach remains widely accepted for posterior acetabular injuries and permits identification and protection of the sciatic nerve during dissection (7,10). In our patient, stable fixation was achieved using contoured non-locking reconstruction plates, with intraoperative fluoroscopy confirming satisfactory reduction, implant position, and concentric reduction of the femoral head. Contemporary reviews of acetabular fracture management continue to support posterior-based fixation strategies in appropriately selected posterior column injuries, particularly when restoration of articular congruity and hip stability can be achieved through direct visualization and stable plate fixation (13). In this case, posterior column screw fixation was not performed because stable fixation was successfully achieved using contoured reconstruction plates alone. The fracture configuration allowed adequate reduction and stabilization through plate fixation, restoring the anatomical contour of the posterior column while maintaining articular congruity. In addition, the use of plating provided sufficient mechanical stability without the need for additional lag screws, which may carry a potential risk of intra-articular penetration if screw trajectory is not optimal. Previous studies have reported that reconstruction plate fixation through the Kocher–Langenbeck approach can provide reliable stability in selected posterior column fractures when anatomical reduction is achieved (7,13). Therefore, plate fixation alone was considered appropriate for the fracture pattern observed in this patient.
Postoperative care and rehabilitation are also essential components of successful management. Beyond pain control and wound monitoring, early rehabilitation helps reduce the risk of deep vein thrombosis, muscle atrophy, and joint stiffness while promoting gradual functional recovery (8). In this case, postoperative management included multimodal analgesia, early distal limb exercises, supervised mobilization, and restriction of weight-bearing on the operated side during the early healing period. Although the short-term postoperative course was favorable, long-term surveillance remains necessary because important complications such as avascular necrosis, heterotopic ossification, and post-traumatic osteoarthritis may not become evident until later follow-up.
Overall, this case reinforces several important principles in the management of complex hip dislocations: rapid recognition, urgent reduction, precise CT-based fracture characterization, appropriate fracture classification using the Judet-Letournel system, selection of a suitable surgical approach, stable internal fixation, and early multidisciplinary rehabilitation. The favorable early outcome in this patient is consistent with contemporary literature and highlights the importance of a structured and timely management strategy in rare, high-energy pelvic trauma.
This case also highlights the importance of individualized surgical planning based on fracture configuration, intraoperative findings, and the stability achieved after reduction. Detailed CT-based evaluation plays a crucial role in determining the most appropriate fixation strategy, whether plate fixation, lag screw fixation, or a combination of both techniques.

Conclusion
Asymmetrical bilateral hip dislocation associated with a posterior column acetabular fracture represents a rare and complex orthopedic injury, typically resulting from high-energy trauma. This case underscores the importance of early recognition, prompt closed reduction, accurate CT-based fracture characterization, appropriate classification, and timely surgical fixation in achieving favorable early outcomes. The Kocher-Langenbeck approach provided effective exposure for reduction and fixation of the posterior column fracture, while multidisciplinary postoperative care and early rehabilitation supported a stable early recovery.
Because of the rarity of this injury pattern, the available evidence regarding optimal treatment strategy, prognosis, and long-term functional outcome remains limited. Additional case reports and larger case series are needed to improve understanding of the biomechanics, management options, complications, and rehabilitation outcomes associated with bilateral and asymmetrical traumatic hip dislocations.
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