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Abstract: 
Background: degenerative spine diseases are a leading 
cause of back pain and radiculopathy. Lumbar 
interbody fusion provides a good treatment modality 
after failure of other options. Over years several 
approaches have been developed to achieve interbody 
fusion. 
Methods: searches were conducted in three electronic 
databases including Ovid Medline, Pubmed and 
Cochrane. 
Results: twelve studies were obtained comparing 
outcomes of Anterior Lumbar Interbody Fusion and 
Transforaminal Lumbar Interbody Fusion. There was 
no significant difference in fusion rates and clinical 
outcomes between ALIF and TLIF. ALIF was superior 
in restoring the disc height and lumbar lordosis. 
Complications were comparable between both 
approaches except for dural injury which was higher in 
TLIF and blood vessel injury which was higher in 
ALIF. 
Conclusion: both approaches were similar in achieving 
fusion and clinical outcomes. Sagittal alignment was 
better restored in ALIF. Each approach has specific 
complications related to the exposure. 
Keywords: "anterior lumbar interbody fusion" or 
"ALIF", "transforaminal lumbar interbody fusion" or 
"TLIF" and "lumbar spondylosis". 
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INTRODUCTION 

Lumbar interbody fusion is a valid option for treating a 

variety of spine pathologies, especially degenerative spine 

diseases when conservative management fails.1 

 There are many approaches for lumbar interbody fusions 

(figure 1). The main five are anterior (ALIF), transforaminal 

(TLIF), posterior (PLIF), lateral or extreme lateral (LLIF or 

XLIF) and oblique/anterior to psoas (OLIF/ATP).2 

 

Figure (1): Surgical approaches to the lumbar spine for interbody fusion 
techniques.2 

ALIF and TLIF are the most commonly used approaches 

for interbody fusion. Both of them include removal of the 

degenerated disc and insertion of a cage or allograft after 

distraction of the adjacent vertebral segments with or without 

pedicle screw insertion and instrumentation.3 
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In 1932, Capener described the anterior approach for 

lumbar interbody fusion. But recently the ALIF has re-emerged 

and became increasingly popular noticed by the number of 

studies discussing its outcomes.4 

In ALIF, the patient is positioned supine. Midline, 

paramedian or mini-pfannenstiel incisions are used. At L5 S1, the 

surgical field is within the bifurcation of Aorta but to access L4 

L5 the great vessels have to be retracted to the right (figure 2).5 

 

Figure (2): Exposure in ALIF at L4 L5 (right) and L5 S1 (left).5 

ALIF is a suitable option for degenerative disc disease 

especially revision after failed posterior spinal fusion.5 

However, contraindications include major prior abdominal 

surgery, severe peripheral vascular disease, spinal infections or 

high-grade spondylolisthesis (without posterior fusion).6 
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Specifically, ALIF provides a wider view to the disc 

space and allows a good preparation to the end plates. This will 

maximize the implant size and assist in correction of lordosis 

and disc height without injury to the paravertebral muscles.7 

Unfortunately, this approach carries the risk of retrograde 

ejaculation, vascular or visceral injury.8 

TLIF was first described in 1982 by Harms as a better 

alternative to posterior lumbar interbody fusion. In the last 10 

years, minimally invasive surgery has developed to decrease 

the trauma to tissues.9 

On the other hand, in TLIF the patient is positioned 

prone. Midline or paramedian incision is used. Exposure to the 

neural structure is achieved through unilateral laminectomy and 

inferior facetectomy as shown in (figure 3).10 

 

Figure (3): Schematic representation of the approach for graft placement 
in PLIF (above, right) and in TLIF (below, left).10 
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Indications include almost all degenerative spine diseases 

and recurrent disc herniation. Nevertheless, it is contraindicated 

in extensive epidural scarring, acute infections and severe 

anterior disc space collapse.10 

TLIF provides an easier access to posterior structure while 

preserving the interspinous ligament and spinous processes with 

reduced injury to the paravertebral muscles. However, there is 

still an iatrogenic injury to the muscles compared to the anterior 

approach and difficulty in restoring lordosis.  

The aim of this review is to compare the most commonly 

used approaches and correlate between their radiological and 

functional outcomes. 
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METHODS 

Searches were conducted in three electronic databases 

including Ovid Medline, Pubmed and Cochrane. 

Key words were "anterior lumbar interbody fusion" or 

"ALIF", "transforaminal lumbar interbody fusion" or "TLIF" 

and "lumbar spondylosis". 

Eligible studies included comparative studies in which 

patient cohorts underwent ALIF were compared to those who 

underwent TLIF. 

All studies were limited to those involving human and in 

English language. Reviews, case reports and expert opinion 

were excluded. 

The outcomes of interest were radiological and 

functional outcomes. 

Radiological outcomes included fusion rate and sagittal 

alignment while functional outcomes included clinical 

improvement and complications. Figure 4 summarize the 

outcomes assessed in the review. 
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Figure (4): Schematic representation of the outcomes of interest. 
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Statistical Analysis 

Data were collected, revised, coded, and entered to the 

statistical package for social science (SPSS®, V. 23 IBM, NY, 

USA). The qualitative data were presented as number and 

percentages while quantitative data were presented as mean, 

control deviations and ranges when parametric.  

The comparison between two groups regarding 

qualitative data was done by using Chi-square test.   

The comparison between two independent groups 

regarding quantitative data with parametric distribution was 

done by using Independent t-test.  

The confidence interval was set to 95% and the margin 

of error accepted was set to 5%. So the p-value was considered 

significant at the level of < 0.05. 
 

> 0.05: Non significant 

< 0.05 Significant 

< 0.01: Highly significant  


