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Abstract
Background: Congenital scoliosis caused by vertebral malformations such as block vertebrae and sacral hypogenesis often leads to complex 

spinal deformities, particularly when involving an oblique take-off at the lumbosacral junction. These deformities pose significant surgical challenges 
related to coronal and sagittal imbalance, pelvic alignment, and neural compression.

Case Presentation: We report the case of a 23-year-old female with longstanding non-progressive scoliosis who developed worsening 
lower back pain and right-sided sciatica. Imaging revealed a sharp angular lumbar curve secondary to a block vertebra, sacral hypogenesis, and 
an oblique lumbosacral take-off, with no spinal canal stenosis or cord abnormalities. After comprehensive multidisciplinary evaluation and failed 
conservative management, the patient underwent posterior spinal instrumentation and fusion from T10 to S2 with S2-alar-iliac fixation, radical 
facetectomy, partial hemi vertebrectomy, right-sided L4–L5 decompression, and transforaminal lumbar interbody fusion at L5–S1. Intraoperative 
neuromonitoring was employed throughout.

Conclusions: This case illustrates the importance of multidisciplinary preoperative assessment and meticulous surgical planning guided by 
deformity-specific classifications. Complex congenital lumbosacral deformities with oblique take-off require focused correction at the lumbosacral 
junction combined with robust pelvic fixation and neural decompression when indicated. Despite anatomical challenges, such carefully tailored 
surgery can significantly improve patient outcomes.

Introduction

Congenital scoliosis results from vertebral malformations 
occurring during early embryogenesis, typically between the third 
and sixth weeks of gestation. These include failures of formation 
(e.g. hemivertebrae) and segmentation (e.g. block vertebrae), or 
combinations thereof, leading to progressive spinal deformity 
depending on type, anatomical location, and the biomechanical 
environment during growth [1–3]. The lumbar spine, although 
less commonly affected than the thoracic region, presents unique  

 
diagnostic and therapeutic challenges due to its central role in spinal 
balance, pelvic alignment, and neural integrity. Block vertebrae 
arising from segmentation failure may induce sharp, angular 
curves- especially when associated with asymmetric growth or 
adjacent anomalies. The situation becomes more complex in the 
presence of sacral hypogenesis (or agenesis), a rare congenital 
entity characterized by partial or complete underdevelopment 
of the sacrum (also termed caudal regression or sacral agenesis). 
This anomaly, which may be associated with maternal diabetes 
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and exhibits variable neurological, musculoskeletal, and visceral 
involvement [4,5], can substantially compromise spinopelvic 
alignment, stability, and load transfer [6,7].

In congenital deformities involving the lumbosacral region, 
an oblique “take-off” at the lumbosacral junction is of particular 
concern. Such obliquity not only distorts the biomechanical axis 
of the spine but also predisposes to pelvic obliquity and trunk 
imbalance, increasing the risk of curve progression and functional 
impairment [8]. Moreover, sacral agenesis has been identified as 
an independent risk factor for postoperative coronal imbalance 
in surgical management of lumbosacral deformities, highlighting 
the necessity for vigilant preoperative detection and appropriate 
spinopelvic stabilization strategies [6]. Together, these multifaceted 
anatomical subtleties underscore the complexity of congenital 
lumbar deformities involving vertebral segmentation failures, sacral 
anomalies, and oblique lumbosacral alignment. Understanding 
their interplay is critical for optimizing early diagnosis, surgical 
planning, and long-term outcomes.

Case Description

A 23-year-old female with a known history of scoliosis for over 

13 years presented with longstanding waist asymmetry that had 
remained non-progressive during adolescence. In recent years, 
however, she developed gradually worsening lower back pain 
accompanied by right-sided sciatica. The pain was persistent, 
disabling, and significantly affected her daily activities and 
overall quality of life. Extensive multidisciplinary evaluation and 
comprehensive conservative management- including structured 
physical therapy, pharmacologic treatment, and image-guided pain 
interventions-were undertaken but provided only minimal and 
transient relief.

Radiographic assessment, comprising standing full-length 
spinal radiographs (Figure 1), three- dimensional computed 
tomography (CT) reconstruction (Figure 2), and magnetic 
resonance imaging (MRI), confirmed congenital scoliosis. The 
deformity was characterized by a sharp, angular lumbar curve 
secondary to a block vertebra, sacral hypogenesis, and an oblique 
take- off at the lumbosacral junction. No evidence of spinal canal 
stenosis or intrinsic spinal cord abnormality was identified. 
Systemic screening for other congenital anomalies-including renal 
ultrasonography, echocardiography, and detailed neurological 
examination-yielded unremarkable results.

Figure 1: Preoperative long-standing antero-posterior and lateral standing X-ray.

Figure 2: preoperative 3D CT scan at lumbosacral junction.

http://dx.doi.org/10.33552/GJOR.2025.05.000608


Citation: Mohannad W Awwad*, Talal Alghadir and Waleed Awwad. Sacral Hypogenesis with Fixed Lumbosacral Deformity: A Case Report. 
Glob J Ortho Res. 5(2): 2025. GJOR.MS.ID.000608. DOI: 10.33552/GJOR.2025.05.000608.

Global Journal of Orthopedics Research                                                                                                                          Volume 5-Issue 2

Page 3 of 5

Management and Follow Up

Following multidisciplinary discussion, detailed preoperative 
planning was performed (Figure 3). Under continuous 
intraoperative neuromonitoring, the patient underwent posterior 
spinal instrumentation and fusion extending from T10 to S2 using 
bilateral S2-alar-iliac (S2AI) screws. Surgical correction included 

a radical left-sided facetectomy and partial hemi vertebrectomy 
to address the angular deformity. Additionally, a right-sided L4–
L5 decompression was performed to relieve neural compression 
responsible for her radicular symptoms. A transforaminal lumbar 
interbody fusion (TLIF) at L5–S1 was carried out to enhance 
segmental stability and promote fusion at the lumbosacral junction.

Figure 3: pre-operative surgical plan.

The procedure was completed without intraoperative 
complications. The patient was monitored in the intensive care unit 
for 24 hours postoperatively as part of routine care before being 
transferred to the ward. She demonstrated marked improvement, 
with significant reduction in both back pain and radicular symptoms 
noted early in the postoperative period. At the one-year follow-up, 

the patient remained neurologically intact and reported sustained 
clinical improvement. Radiographic follow-up demonstrated 
maintenance of the corrected oblique lumbosacral take-off and 
satisfactory restoration of coronal and sagittal spinal alignment, 
with stable instrumentation and no evidence of hardware failure 
(Figure 4).

Figure 4: Post - operative long-standing antero-posterior and lateral standing X-ray.
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Discussion

The surgical strategy in this case was guided by the treatment-
oriented classification system for coronal malalignment (CM) in 
adult scoliosis and spinal deformity proposed by Obeid, Berjano, 
and Lamartina [9]. This framework is particularly valuable for 
determining the optimal level of correction based on the type of 
CM present. In their system, concave CM (Type 1) warrants primary 
correction at the apex of the scoliotic curve, while convex CM (Type 
2)-frequently associated with an oblique take-off at the lumbosacral 
junction-requires correction at the lumbosacral level to restore 
coronal balance. Although developed for adult spinal deformity, this 
classification can be extrapolated to congenital scoliosis cases that 
share similar deformity mechanics, as in the present patient. Our 
case demonstrated a Type 2 CM pattern, which dictated a surgical 
plan emphasizing correction at the lumbosacral junction.

Congenital scoliosis due to vertebral anomalies such as block 
vertebrae and sacral hypogenesis presents significant surgical 
challenges, especially when combined with lumbosacral obliquity. 
The fixed and often rigid nature of such deformities requires 
a comprehensive strategy that addresses both the structural 
curvature and associated spinopelvic parameters to optimize 
coronal and sagittal alignment [2,10]. In our patient, the deformity’s 
sharp angular nature, combined with pelvic obliquity, necessitated 
a multi-faceted correction involving resection, decompression, and 
robust pelvic fixation.

Surgical strategies for such cases typically include posterior 
spinal instrumentation and fusion, hemivertebra or partial 
vertebrectomy for focal deformity correction, and S2-alar-iliac 
(S2AI) fixation for achieving durable lumbopelvic stability [11,12]. 
In patients with concurrent neural compression, decompression 
and interbody fusion may be indicated to relieve radicular 
symptoms while maintaining segmental stability [13]. The 
present case utilized a combination of radical facetectomy, partial 
hemi vertebrectomy, right-sided L4–L5 decompression, and 
transforaminal lumbar interbody fusion (TLIF) at L5–S1-allowing 
both angular correction and neural decompression in a single-stage 
posterior approach.

Postoperative coronal imbalance is a recognized risk following 
deformity correction, particularly when preoperative factors 
such as significant L4 tilt, inadequate lumbosacral correction, 
or mismatched correction ratios between thoracolumbar and 
lumbosacral curves are present [13-15]. In congenital scoliosis, 
these risks are compounded by atypical vertebral morphology and 
pelvic asymmetry [10]. Targeted correction at the lumbosacral 
junction and meticulous preoperative planning are therefore 
essential to prevent persistent or iatrogenic malalignment. The 
satisfactory radiographic and clinical outcomes observed in this 
case underscore the importance of these principles.

The choice of S2AI screws for pelvic fixation offered 
biomechanical advantages, including lower profile hardware, 
reduced risk of prominence, and improved load distribution 
compared to traditional iliac bolts [12,16]. Additionally, TLIF at L5–
S1 supported fusion in a zone prone to pseudarthrosis, particularly 

in the context of high mechanical demand and altered sacropelvic 
anatomy. From a broader perspective, this case highlights the 
applicability of adult spinal deformity classifications to complex 
congenital presentations, the critical role of individualized surgical 
planning, and the value of combining decompression with corrective 
fusion to optimize both functional and structural outcomes. 
Longer-term follow-up is warranted to monitor maintenance of 
correction and fusion integrity, especially given the elevated risk 
of adjacent segment disease and implant-related complications in 
such anatomically complex cases [17].

Conclusion

Congenital scoliosis with complex deformities such as block 
vertebrae, sacral hypogenesis, and an oblique lumbosacral take-
off presents significant diagnostic and surgical challenges. This 
case underscores the critical importance of a multidisciplinary 
approach to comprehensive preoperative evaluation, ensuring 
identification of associated anomalies and optimization of patient 
status prior to surgery. Meticulous preoperative surgical planning, 
guided by established classification systems and individualized 
deformity analysis, is essential for achieving effective correction 
while minimizing complications.

Surgical management must carefully balance the potential 
for functional improvement against the inherent risks posed 
by sagittal imbalance and spinopelvic deformities. The use 
of intraoperative neuromonitoring and advanced navigation 
technologies is indispensable for enhancing surgical safety in the 
context of distorted and atypical anatomy where conventional 
landmarks are absent or unreliable. Despite these complexities, 
appropriately planned and executed surgical intervention can 
result in meaningful improvement in pain, neurological function, 
and spinal alignment, as demonstrated by the favorable clinical 
and radiographic outcomes in this patient. This case reinforces that 
tailored, evidence-based strategies integrating deformity-specific 
considerations are key to optimizing outcomes in congenital 
scoliosis with challenging lumbosacral pathology.
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