


The Unanticipated Occurrence of Bilateral Femoral Nerve Palsy After Scoliosis Surgery: A Case Report


Abstract
A 30-year-old man, morbid obesity (BMI 36 ), with no pre-existing neurological deficits underwent corrective osteotomy and fusion for severe thoracic kyphoscoliosis, cobb angle 85 degree. The patient was positioned prone utilizing dome-shaped gel pads onto the chest wall and iliac crest. Although the baseline Motor Evoked Potential (MEP) obtained post-positioning revealed a mild preoperative reduction (20%) in the left vastus medialis, this finding was deemed insignificant given that it did not meet the >50% criterion for a meaningful change. Progressive signal loss, with a final amplitude reduction of more than 50%, occurred in both vastus medialis muscles at the end of the corrective maneuver after approximately five hours of surgery. Despite adherence to consensus-based guidelines for managing intraoperative neuromonitoring changes, MEPs remained reduced at closing. Postoperatively, the patient exhibited weakness in bilateral hip flexion and knee extension, accompanied by numbness consistent with femoral nerve distribution. Acute spinal cord injury was ruled out via immediate MRI. While nerve conduction study (NCS) proved inconclusive, the patient achieved full recovery within 6 weeks following a dedicated rehabilitation program.    
	Bilateral femoral nerve palsy is an exceptionally rare complication following spinal surgery. This case highlights the critical role of optimal patient positioning, particularly in obese patients undergoing lengthy procedures, to minimize the risk of such complications. It underscores the importance of considering possibility peripheral nerve injury especially when small IONM signals reduction immediately after patient positioning. Conservative management is proved a viable option for such case. 
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Introduction
Adolescent idiopathic scoliosis (AIS) is the most common form of pediatric scoliosis. It occurs in individuals between the ages of 10 to 18, without identifiable cause [1]. When AIS remains untreated into adulthood, the progression rate typically ranges from 0.5 to 1 degree yearly once the coronal angle reaches 50 degrees, subsequently lead to back pain, lumbar radiculopathy, cosmetic problems, nerve damage, and even cardiac and pulmonary restriction like in this case [1]. Moreover, adult curves tend to be less flexible and more rigid compared to those in adolescents, often necessitating more complex and invasive surgical interventions [1]. This report details a challenging case of a morbidly obese individual with untreated AIS who developed bilateral femoral nerve palsy following spinal corrective surgery. We outline the complexities encountered in diagnosing the condition and discuss the patient's outcome.


Case Report
A 30-year-old male with morbid obesity (BMI 36 ), and severe thoracic kyphoscoliosis (Cobb angle of 85 degrees) (Figure 1) presented for corrective osteotomy and fusion. Although he initially deferred surgery at a younger age, deteriorating pulmonary function necessitated the intervention. The procedure was performed with the patient in a prone position, utilizing dome-shaped gel pads for support over anterior chest and iliac crest (Figure 2). Baseline motor evoked potential showed a slight decrease (< 20 percent) in the left vactus medialis after positioning, before surgical incision. However, since this did not exceed the 50% threshold for significance, it was not considered a remarkable finding at that moment. Senior spine surgeons proceed placing bilateral pedicle screws from T4 to L1 using a freehand technique, verifying placement with a sound probe and neuromonitoring after each screw insertion. A six-level Ponte osteotomy from T6 to T11 was then performed with intraoperative neuromonitoring guidance, utilizing a bone scalpel to minimize spinal cord injury. Subsequent single-rod insertion on concave side to correct the 3D deformity, followed by segmental derotation and distraction, did not alter IONM signals. These signals remained stable until the final stage of surgery, contralateral rod placement. However, a further decline in MEP signals (bilateral vactus medialis) was observed during this final stage. This intraoperative neuromonitoring changes were addressed immediately according to established consensus-based guidelines [2], though baseline signals could not be reestablished.
Postoperatively, the patient exhibited weakness in hip flexion and knee extension, along with numbness consistent with femoral nerve distribution. Acute spinal cord injury was ruled out via immediate MRI. Despite inconclusive nerve conduction studies, the patient regained full function within six weeks through a rehabilitation program emphasizing core strengthening, gluteal and quadriceps exercises, and walking frame ambulation. At six months post-op, the patient remained asymptomatic and ambulated well.



Discussion
The femoral nerve, originating from the anterior rami of the L2, L3, and L4 nerve roots, is the largest branch of the lumbar plexus. It courses inferiorly through the psoas major muscle in the posterior abdominal wall, providing branches to the iliacus and pectineus muscles before entering the thigh. The femoral nerve divides into anterior and posterior divisions approximately 4cm below the inguinal ligament. The anterior division gives rise to the anterior cutaneous branches, the branch to the sartorius, the branch to the pectineus; while posterior division supply the saphenous nerve, and the branches to the quadriceps femoris. Our patient suffered bilateral weak hip flexors and knee extensors and numbness over anterior femoral cutaneous branch and saphenous nerve distribution immediately after spine surgery. While the femoral nerve does innervate the iliacus and psoas muscles (hip flexors) prior to the compression site at the inguinal region, the observed postoperative weakness in hip flexion suggests involvement of the sartorius and pectineus muscles, which also contribute to hip flexion. This involvement of secondary hip flexors likely explains the faster recovery of hip flexor strength compared to knee extension in this patient.
While brachial plexus injury, ulnar nerve compression, and lateral femoral cutaneous nerve injury are well-documented postoperative complications following prone positioning during spine surgery, bilateral femoral nerve compressive neuropathy in this context is rarely reported in the literature.[3] We hypothesize that in this unique case, the combination of using dome-shaped gel pads positioned over the anterior chest wall and inguinal region (Figure 2), the patient's morbid obesity, and the extended surgical time (about 5 hours) all contributed to the bilateral femoral nerve injury, in view of grade one pressure sore noted over anterior chest and inguinal region. While alternative positioning devices like the Wilson frame (which offers a larger supporting contact surface area) or the Andrew frame (with the patient in a knee-chest position to avoid hip compression) are options, each carries its own set of risks. We propose that utilizing softer supports with a larger contact surface area, such as a hand-rolled pillow (Figure 3), may be a viable strategy for minimizing the risk of femoral nerve injury in similar cases.
Prior to surgical intervention, a slight decrease (20%) in the baseline left lower extremity MEP signal was observed after positioning the patient prone. The slight reduction in the MEP signal was not considered significant due to the patient's normal neurological examination preoperatively and because the signal amplitude loss remained below 60 percent.[2] In retrospect, we did not identify this signal change as an early warning of isolated femoral nerve palsy caused by malposition. Published case series have documented three instances of isolated femoral nerve palsy following combined anterior-posterior lumbar spine surgery. [4] In two of these, the palsy resulted from direct psoas muscle compression by the abdominal retractor used in the anterior approach. The third case involved a unilateral reduction in MEP signals to the quadriceps after prone positioning, which immediately resolved upon intraoperative repositioning. Similarly, in our case, we observed a slight reduction in MEP signals to the left vastus medialis following prone positioning. This suggests the femoral nerve palsy might have been preventable had the signal change been recognized as an early sign of nerve compromise prior to surgery.
Intraoperative neuromonitoring was utilized throughout the procedure to continuously assess for spinal cord or nerve root irritation after the placement of each pedicle screw, and deformity correction. No IONM signal changes were observed following deformity correction with a single rod on the concave (left) side. However, deterioration of the MEP signal occurred only after rod insertion on the convex (right) side. In response to the intraoperative IONM signal changes, immediate actions were taken per a consensus-based checklist. These included reversing the deformity correction, verifying all pedicle screw placements with image intensification, optimizing anesthetic parameters, and performing a Stagnara wake-up test, which was normal. Although the MEP signals did not return to baseline, the normal wake-up test result led us to proceed with skin closure. We learned that a normal Stagnara wake-up test would not have been effective in detecting the femoral nerve involvement in this particular case. This is because the patient would be unable to perform the required movements of hip flexion and knee extension while positioned prone intraoperatively.
 	Nerve conduction studies performed immediately postoperatively were inconclusive in diagnosing the femoral nerve injury, likely due to the patient's obesity. Studies have shown that nerve conduction parameters can be significantly impacted by obesity, as measured by body mass index (BMI) and body fat percentage (BF%).[5] Additionally, early NCS (performed less than 14 days after injury) are often unable to differentiate between neuropraxia, axonotmesis, and neurotmesis because Wallerian degeneration has not yet set in. [6] A whole-spine MRI utilizing a metal artifact reduction sequence (MARS) was conducted immediately postoperatively, revealing normal spinal cord and pedicle screw positioning. A whole spine MRI, rather than a CT scan, was chosen for this case due to two primary factors. First, the decline in neuromonitoring signals during the final surgical stage suggested spinal cord or nerve root irritation/stretching from the deformity correction, rather than malpositioned pedicle screws. Second, advancements in MRI techniques, such as metal artifact reduction sequences, allow for clear visualization of clinically significant pedicle screw malposition. Metal artifact reduction strategies include fast spin-echo imaging, use of high receiver bandwidths, increased spatial resolution, and fat suppression with short tau inversion recovery or Dixon techniques, emphasizing view angle tilting for axial images and 3D multispectral imaging for sagittal images. [7] 
To our knowledge, the literature describes only two case reports of IONM signal reduction secondary to bilateral external iliac artery occlusion from malposition. [8] This occurred when hip pads were positioned distal to the anterior superior iliac spine, directly compressing the arteries. Both reported cases involved thin patients and exhibited a characteristic pattern of SSEP reduction preceding MEP changes. [8] By contrast, our patient had a large body habitus (BMI 36 ), demonstrated no intraoperative SSEP changes from baseline, and had intact postoperative tibial nerve function. These findings effectively exclude bilateral limb hypoperfusion as a cause in our case.
On the other hand, lateral femoral cutaneous nerve (LFCN) palsy is a recognized, and surprisingly frequent, complication following scoliosis correction surgery in the prone position. [9] Affected patients present with isolated numbness in the anterolateral thigh, correlating with the LFCN's sensory distribution. Although common, these neuropraxias are uniformly self-limiting and resolve spontaneously. Consequently, they have not been associated with impaired postoperative mobilization or prolonged hospital stay.[9] In contrast, our patient presented with weakness in both hip flexion and knee extension, while sensation over the anterolateral thigh remained intact. This femoral nerve palsy also resolved spontaneously, and the patient ultimately returned to work.
Our patient is considered morbidly obese, with a BMI > 35 kg/m². It is well-established that morbid obesity significantly increases perioperative morbidity and mortality in spine surgery patients. [10] This elevated risk is multifactorial: it can compromise the quality of preoperative and intraoperative imaging, potentially leading to diagnostic errors or wrong-level surgery. Furthermore, it increases exposure to major complications such as deep venous thrombosis, pulmonary embolism, infection, pneumonia, cardiac events, blindness in the prone position, brachial and lumbar plexus injuries, anesthetic risks (including difficult airway management), and postoperative wound complications. Consequently, studies recommend that major preoperative weight loss strategies, including bariatric procedures, be seriously considered for this high-risk patient population.[10]
Conclusion
Meticulous attention to patient positioning and the use of supportive padding to alleviate pressure on vulnerable structures are crucial during prone positioning. When possible, shorter surgical durations or staged procedures to minimize time spent in the prone position are also recommended. This case report highlights the importance of utilizing a consensus-based checklist in response to intraoperative IONM signal changes. It also emphasizes the value of immediate postoperative MRI of the whole spine with a MARS sequence to rule out spinal cord or nerve root injury that could be caused by malpositioned pedicle screws or deformity correction. While bilateral femoral nerve neuropraxia is an uncommon complication after spine surgery, this case demonstrates that it can occur. Fortunately, with appropriate rehabilitation, recovery is possible.
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Fig. 1: Whole spine radiograph (Anteroposterior View): (a) Preoperative Cobb angle: 85 degrees. (b) Cobb angle on side bending radiograph: 85 degrees, indicating a rigid, inflexible curvature. (c) Postoperative spine radiograph: Cobb angle improved to 65 degrees
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[bookmark: _GoBack]Fig. 2: Positioning Gel Pads: (a) Gel support Headrest. (b) Dome-shaped gel support for anterior chest wall. ( c ) Dome-shaped gel support for iliac crest. (d) Gel pads for knee. ( e ) Gel pad for leg. (f) Gel pad for arm.


[image: ]
Fig. 3: (a) and (b) Pillow inside operation theatre. ( c ) and (d): Handmade rolled pillow, secured with micropore tape. 
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