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Introduction

Lumbar interbody fusion (LIF) is a procedure that is 
indicated for various spinal disorders including degenerative 
disc disease, instability and deformity, neoplasia, infection, 
and traumatic pathologies. Degenerative pathologies 
include discogenic lower back pain, radiculopathy due to 
foraminal stenosis, lumbar degenerative spinal deformity, 
and spondylolisthesis (1). There are various approaches 
to LIF: anterior (ALIF), posterior (PLIF), transforaminal 
(TLIF), oblique (OLIF) and lateral (LLIF). The LIF 
involves placement of an implant device following 
discectomy and endplate preparation (2,3). ALIF was first 
described in the treatment of Pott’s disease (4), and over 
time, ALIF procedure has been studied extensively and is 
now a commonly performed procedure for degenerative 
lumbar spinal disease (3,5). Unlike the PLIF technique, 
the anterior approach does not require access through the 
spinal canal with retraction of the nerve roots and cauda 
equina. Furthermore, it spares potential iatrogenic injury to 
the posterior spinal muscles (2).

Clinical vignette

The authors report a case of a 43-year-old female presenting 
with multiple recurrent disc herniation, radiculopathy 
and discogenic lower back pain. Over the 6 months prior 
to presentation, the patient had undergone two posterior 
microdiscectomy procedures, and now presents with a 
further recurrent disc herniation, worsening low back 
pain, and severe S1 radiculopathy. Due to significant loss 
of disc height, Modic endplate changes and further disc 
sequestration (Figure 1), a decision was made to redo the 
discectomy and perform a fusion procedure. Removal of the 

disc material in the canal was performed using a microscope 
(not shown in Figure 2), with a standard L5/S1 ALIF 
technique via a retroperitoneal approach.

There are multiple techniques for performing LIF. 
However, the L5/S1 level is particularly suitable for the 
ALIF approach due to the efficient vascular access below 
with bifurcation of the aorta and inferior vena cava. 
Hence, the L5/S1 discectomy with an anterior approach is 
suggested as the choice of treatment. The approach of this 
discectomy is documented in Figure 2.

Technical note

The patient was placed in the supine position. For the 
L5/S1 exposure, a transverse incision (mini-Pfannenstiel) 
is performed between the umbilicus and the symphysis 
pubis. Dissection of skin and soft tissue is done with the 
diathermy with an inferior and superior flap raised to give 
the vertical exposure. The exposed linea alba is divided 
using monopolar diathermy. Tissue forceps are used to 
elevate and retract the left sided rectus muscles so that the 
retroperitoneal plane can be entered. 

The retroperitoneum is approached with blunt 
dissection, the inferior epigastric vessels are visualized, 
preserved and retracted anteriorly. The psoas muscle and 
the genitofemoral nerve are visualized. As the vessels are 
identified (left common iliac artery and vein), a low profile 
narrow ring-based retractor blade system is positioned 
(Figure 3). The iliac arteries and veins are then exposed and 
retracted laterally to reveal the L5/S1 disc space, with the 
median sacral vessels double clipped and divided.

The anterior disc space dissection is performed 
with peanut dissectors to avoid diathermy injury to the 
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sympathetic nerves that cross the L5/S1 disc to reduce the 
risk of retrograde ejaculation. The discectomy is approached 
with an annulotomy spanning the full anterior aspect of 
the L5/S1 disc. Using a Cobb elevator, the plane between 
the bony and cartilaginous endplate is developed. Using 
a rotatable distractor the disc height elevation is provided 
for efficient disc removal with a piecemeal approach using 
a pituitary rongeur. A microscope can now be used for 
visualization of the Posterior Longitudinal Ligament, with 
further disc removal of sequestered fragments in the canal 
to complete the decompression.

During preparation of the disc space and decompression 
of the neural elements, the bone graft material is prepared. 
To facilitate bone growth and fusion, bone graft is added 

to the implant device; the bone graft is prepared with 
allograft (Allovance, Ausbiotechnologies) and BMP (Infuse, 
Medtronic). Prior to the disc prosthesis implant, a trial 
prosthesis is inserted to select for the best implant fit. X-ray 
is performed to confirm depth, position, and lordosis. 
The appropriate implant is chosen (Redmond ALIF, 
A-Spine ASIA) and is packed with bone graft, and ready 
for implantation. Implant device is secured with integral 
screw fixation. Following haemostasis, the retractors are 
removed the peritoneum returns to its position. The linea 
alba is closed with heavy PDS, with standard subcutaneous 
and skin closure. Three months post-surgery the patient 
recovered with acceptable cosmesis from the mini-

Figure 1 Recurrent disc herniation L5/S1 with Modic endplate changes and loss of disc height.

Figure 3 Top view demonstrating the position of the iliac vessel in 
relation to the disc space. R CIA/V, right common iliac artery and 
vein; L CIA/V, left common iliac artery and vein. 

Figure 2 L5/S1 anterior lumbar interbody fusion technique and 
workflow (6). 
Available online: http://www.asvide.com/articles/1750

Video 1. L5/S1 anterior lumbar interbody 
fusion technique and workflow
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pfannenstiel excision. Postoperative X-ray (day 1) and CT 
scan (3 months) demonstrated excellent implant position, 
restoration of disc height and focal lordosis (Figure 4).

Comments

ALIF is particularly useful for procedures at the L4/L5 & 
L5/S1 level as it allows excellent visualization and access to 
ventral surface of the disc space. The ALIF approach has 
demonstrated high fusion rates, good radiological outcomes, 
good restoration of disc height & lordosis, and also a 
reduced risk for dural injuries (3,7,8). However, with the 
anterior approach there is the need to access through the 
abdomen via a retroperitoneal approach, with the potential 
risk for vascular and visceral injuries; and retrograde 
ejaculation (2,3,7,8). The vascular injury is a major concern, 
however when the ALIF procedure is performed by a 
team of a vascular surgeon and spine surgeon—there is a 
reduction in vascular injuries, operation time and duration 
of hospital stay (9,10). Furthermore, there is a lower 
complication rate with regards to harvest of autograft, and 
a higher fusion rate when bone graft substitutes such as 
allograft and bone morphogenetic protein is added to the 
implant device for the ALIF procedure (11).

There are several patient characteristics and risk factors 
which significantly influence the clinical outcomes and 
complication rates of ALIF surgery. These include elderly 
age (12), worker’s compensation status (13) and patient  
frailty (14). We did not find overweight or obesity (15), 

nor the presence of an “access surgeon” (16) as a significant 
factor contributing to ALIF outcomes.
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