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ABSTRACT

Rod migration is a rare but potentially serious late complication of spinal instrumentation. A case of long-distance rod migration to the 
groin following anterior lumbar fusion for adolescent idiopathic scoliosis is presented. A 43-year-old female, who had undergone selective 
anterior lumbar fusion 20 years earlier, presented with progressive lumbar pain. Initial radiographs demonstrated screw loosening and 
rod dislodgment. Before the planned revision surgery, the patient re-presented with pain localized to the hip and groin. Imaging revealed 
distal migration of the rod toward the anterior aspect of the hip joint. The patient underwent surgical removal of the migrated rod via an 
anterior hip (Smith–Petersen) approach. Intraoperatively, the rod was identified adjacent to the femoral nerve and was carefully removed 
without neurovascular injury. Postoperatively, symptoms improved, and staged treatment consisting of removal of the remaining instru-
mentation followed by correction of the residual deformity was planned. Rod migration is frequently associated with pseudoarthrosis, 
inadequate biological fusion, and persistent segmental motion. These factors may facilitate progressive implant migration along anatomi-
cal pathways such as the psoas muscle. Clinical presentation is typically nonspecific, leading to potential diagnostic delays. This case high-
lights the importance of considering implant-related complications in patients with atypical pain and a history of spinal instrumentation. 
Early recognition is essential to prevent implant progression and potentially serious neurovascular complications.

Introduction

Scoliosis surgery requires a complex approach due to 
the three-dimensional nature of spinal deformity, and 
modern instrumentation systems have enabled sig-
nificant advances in deformity correction and stabili-
zation. However, because spinal implants function as 
load-bearing structures until solid fusion is achieved, 
they are subjected to mechanical stresses—particu-
larly in the presence of inadequate fusion or persistent 
segmental motion. Consequently, pseudoarthrosis 
emerges as one of the leading causes of implant fail-
ure and constitutes the basis of late hardware-related 
complications.1

Anterior spinal fusion offers certain advantages, par-
ticularly in thoracolumbar and lumbar curves, by 
allowing shorter fusion segments and providing direct 
anterior column release through discectomy, thereby 
facilitating coronal correction. In contrast, posterior 
spinal fusion has become the standard approach in 
the treatment of adolescent idiopathic scoliosis, as 
pedicle screw systems allow for more powerful three-
dimensional control (coronal, sagittal, and axial), 
enhanced rotational correction, and improved optimi-
zation of sagittal balance.2

Common complications related to spinal instrumenta-
tion include rod fracture, hook disengagement, wire 
breakage, and screw loosening, whereas rod migra-
tion is a less frequent but clinically important condi-
tion.3 Rod migration may develop due to the inability 
of the implant to withstand physiological loads, 

inadequate fixation techniques, osteopenic bone 
quality, or patient-related factors such as excessive 
mechanical loading.4 Additionally, infection and per-
sistent segmental motion may compromise implant 
stability and predispose to migration.5

Rod migration is not merely a localized mechanical 
issue; progressive displacement can lead to serious 
complications. The literature reports that, in addition 
to soft tissue irritation, loss of deformity correction, 
and pain, rod migration may result in spinal canal 
compression or damage to adjacent vital structures.5-9

Therefore, implant-related complications should 
always be considered in the evaluation of late-onset 
atypical symptoms in patients who have undergone 
spinal instrumentation. Early diagnosis is critical to 
prevent both loss of deformity correction and more 
severe neurological or systemic complications. In this 
report, a case of rod migration following spinal instru-
mentation is presented, and the possible underlying 
mechanisms and clinical implications are discussed in 
light of the current literature.

Case presentation

A 43-year-old female patient presented to the clinic 
with complaints of left lumbar pain. Her medical his-
tory revealed that she had undergone selective lum-
bar fusion via an anterior approach for adolescent 
idiopathic scoliosis at another center approximately 
20 years earlier. Radiographs obtained showed that 
the vertebral body screws between L1 and L4 were 
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in place; however, the rod had become dislodged due to pull-out of 
the apical screws (Figures 1 and 2). To further evaluate the position 
of the migrated rod and its relationship to the surrounding ana-
tomical structures, computed tomography imaging was performed. 
Computed tomography demonstrated the rod extending through 
the soft tissues of the groin region in close proximity to the femo-
ral neurovascular bundle, without evidence of vascular penetration 
(Figure 3). Therefore, surgical removal of the existing instrumenta-
tion was planned, and a surgery date was scheduled. Informed con-
sent was obtained from the patient for publication of this case report 
and accompanying images.

However, before the scheduled surgery date, the patient presented 
again approximately 1 month later with increased pain. On physical 
examination, there was tenderness on palpation in the left hip and 
groin region. Evaluation of the left hip joint range of motion revealed 
painful flexion and particularly extension, while internal and exter-
nal rotation were nearly full. New radiographs demonstrated that 
the rod had migrated distally and had displaced toward the anterior 
aspect of the left hip joint.

The patient was then taken to surgery, and the removal of the 
migrated rod was planned. Prior to surgical exploration, blood prod-
ucts and vascular surgical instruments were prepared, and the cardio-
vascular surgery team was informed and made available in the event 
of an intraoperative vascular injury. The location of the rod was iden-
tified and marked under C-arm fluoroscopy guidance. Subsequently, 
surgical exploration was performed using a classical anterior hip 
approach through the Smith–Petersen approach. The femoral nerve 
was identified and carefully protected (Figure 4). During exploration, 
the rod was found to be located immediately lateral and inferior to 
the femoral nerve. The 9.5-cm migrated titanium rod was carefully 
removed with meticulous dissection while protecting the surround-
ing neurovascular structures.

Postoperatively, the patient’s symptoms were observed to decrease, 
and she was discharged with low molecular weight heparin prophy-
laxis. Removal of the remaining lumbar screws and surgical treat-
ment of the de novo scoliosis were planned for subsequent staged 
procedures.

Discussion

This case illustrates that rod migration following spinal instrumen-
tation, although rare, may present with atypical symptoms even 
many years after the index procedure. Fortunately, despite the close 
proximity of the migrated rod to the femoral neurovascular struc-
tures, no major neurovascular injury occurred in the present case. 
Nevertheless, the extensive migration observed in the patient high-
lights the importance of recognizing rod migration as a manifestation 
of underlying mechanical instability, persistent segmental motion, 
and inadequate biological fusion.

Given that pseudoarthrosis and inadequate fusion are considered 
major contributors to late implant failure, strategies aimed at enhanc-
ing fusion may reduce the risk of such complications. In anterior 
scoliosis surgery, interbody fusion techniques have been shown to 
improve construct stability and facilitate solid arthrodesis, potentially 
decreasing the likelihood of long-term implant-related complications 
associated with persistent segmental motion and fusion failure.10

A total of 16 cases of spinal implant migration developing years after 
screw and rod fixation have been reported in the literature.5-9,11-13 The 
majority of these cases occurred following scoliosis surgery, with a 
significant proportion involving unilateral rod constructs. Regarding 
the direction of migration, rods have been reported to migrate into 
the spinal canal, pelvis, or gluteal region, thigh, peri-knee soft tissues, 
and, in rare instances, as far as the calf. Notably, an unusual case of 
migration into the popliteal vein has also been described.5 Clinical 
presentation is generally limited to nonspecific findings such as hip 
or lower extremity pain, stiffness, and swelling, whereas neurological 
deficits are typically observed only in cases involving migration into 
the spinal canal.

Determining the exact stage at which migration progresses into 
vascular structures is challenging. However, the “psoas pathway” 
described in the literature offers a plausible explanation for this 
phenomenon.2,9 According to this hypothesis, a loosened rod may 
advance along the psoas muscle, migrating posteriorly toward the 
gluteal region or anteriorly into the pelvis, and subsequently into the 
soft tissues of the thigh. Although migration to the gluteal region, 
thigh, and lower extremity has been previously reported, the present 

H I G H L I G H T S

•	 Rod migration may occur decades after spinal instrumentation and present 
with atypical hip or groin pain.

•	 Migration along anatomical pathways such as the psoas muscle can lead to 
distant displacement and potential neurovascular risk.

•	 Early recognition and timely surgical intervention are essential to prevent seri-
ous complications in patients with prior spinal fusion.

Figure 1. Initial posteroanterior and lateral radiographs of the patient were 
obtained 1 month prior to surgical intervention.

Figure 2. The patient’s second presentation to the outpatient clinic prior to surgery, 
with localized pain in the left hip–groin region.
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case is notable for the close proximity of the migrated rod to the 
femoral neurovascular structures within the groin region, despite the 
absence of major neurovascular complications.
The clinical presentation of rod migration is often nonspecific, fre-
quently limited to pain, swelling, or functional impairment. This may 

lead to delayed diagnosis, particularly in patients who are lost to 
long-term follow-up. Indeed, it has been reported that many patients 
initially present to non-orthopedic specialties and are misdiagnosed 
with benign musculoskeletal conditions. Therefore, implant migra-
tion should always be considered in the differential diagnosis in 

Figure 3. Computed tomography images demonstrating the migrated rod within the groin region.

Figure 4. Intraoperative view and appearance of the extracted rod (* indicates the femoral nerve).
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patients with a history of spinal instrumentation presenting with 
pain in atypical locations.

In conclusion, although rod migration is rare, it should be regarded 
as an indicator of underlying mechanical and biological failure. 
Early recognition of this complication is critical to prevent pro-
gression of implant failure and to avoid potentially life-threatening 
complications.
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