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Abstract

Introduction: The purpose of this study was to describe procedural details of a minimally invasive presacral
approach for revision of an L5-S1 Axial Lumbar Interbody Fusion rod.

Case presentation: A 70-year-old Caucasian man presented to our facility with marked thoracolumbar scoliosis,
osteoarthritic changes characterized by high-grade osteophytes, and significant intervertebral disc collapse and
calcification. Our patient required crutches during ambulation and reported intractable axial and radicular pain.
Multi-level reconstruction of L1-4 was accomplished with extreme lateral interbody fusion, although focal
lumbosacral symptoms persisted due to disc space collapse at L5-S1.
Lumbosacral interbody distraction and stabilization was achieved four weeks later with the Axial Lumbar Interbody
Fusion System (TranS1 Inc., Wilmington, NC, USA) and rod implantation via an axial presacral approach.
Despite symptom resolution following this procedure, our patient suffered a fall six weeks postoperatively with
direct sacral impaction resulting in symptom recurrence and loss of L5-S1 distraction. Following seven months of
unsuccessful conservative care, a revision of the Axial Lumbar Interbody Fusion rod was performed that utilized the
same presacral approach and used a larger diameter implant. Minimal adhesions were encountered upon presacral
re-entry. A precise operative trajectory to the base of the previously implanted rod was achieved using fluoroscopic
guidance. Surgical removal of the implant was successful with minimal bone resection required. A larger diameter
Axial Lumbar Interbody Fusion rod was then implanted and joint distraction was re-established. The radicular
symptoms resolved following revision surgery and our patient was ambulating without assistance on post-
operative day one. No adverse events were reported.

Conclusions: The Axial Lumbar Interbody Fusion distraction rod may be revised and replaced with a larger
diameter rod using the same presacral approach.

Introduction
Lumbar fusion surgery is performed on over 100,000
patients per year in the US [1]. Open lumbar fusion pro-
cedures have inherent procedural risks, regardless of the
surgical approach. Posterior and transforaminal
approaches may result in significant soft tissue injury
while an anterior approach jeopardizes critical organs
and major vessels. Minimally invasive spinal surgery
techniques offer the spine surgeon an alternative that

yields comparable clinical and radiographic results with
less iatrogenic soft tissue injury and minimal blood loss.
The AxiaLIF (Axial Lumbar Interbody Fusion) System

(TranS1, Inc., Wilmington, NC) utilizes a small paracoc-
cygeal incision for percutaneous access to the presacral
area for discectomy and fusion of L5-S1, which is a
markedly different anatomical access route compared to
other surgical approaches.
The AxiaLIF System results in similar fusion rates

compared to other fusion procedures, but with less risk
of nerve injury since the access route avoids critical neu-
rovascular and musculoligamentous structures [2].
Although complications with the AxiaLIF procedure are
uncommon [3], revision surgery may be necessary in
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cases of pseudarthrosis or recalcitrant postoperative
pain. DeVine and colleagues describe the removal of an
AxiaLIF implant via a paramedian retroperitoneal
approach [4]. The purpose of this case report was to
describe what is, to the best of our knowledge, the first
account of an AxiaLIF revision procedure via a presacral
approach.

Case presentation
Our patient, a 70-year-old Caucasian man, presented to
our facility with marked thoracolumbar scoliosis,
osteoarthritic changes characterized by high-grade
osteophytes, and significant intervertebral disc collapse
and calcification (Figure 1). Our patient required
crutches during ambulation and reported intractable
axial and radicular pain.
Multi-level reconstruction of L1-4 was accomplished

with extreme lateral interbody fusion (Figure 2). How-
ever, focal lumbosacral symptoms persisted due to
disc space collapse at L5-S1. Lumbosacral interbody
distraction and stabilization was achieved four weeks
later with the AxiaLIF System and rod implantation
via an axial presacral approach as previously described
(Figure 3) [5]. Although our patient ’s symptoms
resolved following this procedure, he suffered a fall six
weeks postoperatively with direct sacral impaction
that resulted in radicular symptom recurrence and
loss of L5-S1 distraction (Figure 4). Our patient
unsuccessfully attempted conservative treatment mea-
sures for seven months after the fall and, ultimately,
underwent revision of the AxiaLIF rod, which utilized
the same presacral approach but used a larger dia-
meter implant.
Minimal adhesions were encountered upon presacral

re-entry. A precise operative trajectory to the base of
the previously implanted rod was achieved using
fluoroscopic guidance. A rod driver was advanced
over a guidewire to the sacrum and the implant was
rotated counter-clockwise for a full revolution. Next,
a reverse-threaded extraction tool was advanced,
engaged onto the implant, and rotated in a counter-
clockwise direction until the AxiaLIF rod was freed.
Surgical removal of the implant was successful with
minimal bone resection required. Next, the L5-S1
intervertebral space was packed with allograft mixed
with bone marrow aspirate. A larger diameter AxiaLIF
rod of the same length was then implanted to attain
secure fixation and joint distraction was re-established
(Figure 5).
His radicular symptoms resolved following revision

surgery and our patient was ambulating without assis-
tance on postoperative day one. No adverse events were
reported.

Discussion
This case demonstrated that the AxiaLIF interbody dis-
traction rod may be revised and replaced with a larger
diameter rod using the same minimally invasive presa-
cral approach. Revision surgeries are quite common fol-
lowing lumbar fusion surgery as up to 20% of patients
require reoperation within 10 years [6]. Patients who
undergo revision surgery following lumbar fusion
experience more procedure-related complications than
those undergoing an index fusion [7]. It is, therefore,
paramount not only to refine existing surgical techni-
ques for the index procedure, but also to ensure the
safety and effectiveness of revision procedures.
The advantage of the presacral access route utilized

during the AxiaLIF revision was that it greatly mini-
mizes the risk of severe iatrogenic injury versus open
revision procedures due to the lack of critical

Figure 1 Pre-operative coronal computed tomography (CT)
image of our patient, a 70-year-old man with marked
thoracolumbar scoliosis, degenerative osteoarthritic changes
characterized by high-grade osteophytes, endplate sclerosis
and significant inter-vertebral disc space collapse.
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anatomical structures in the presacral corridor. To date,
only 40 single-level and 10 two-level AxiaLIF rods have
been reported as explanted out of over 8000 implants
[8]. To the best of our knowledge, this report is the only
experience with a minimally invasive AxiaLIF revision
and demonstrates the feasibility of this procedure. The
revision technique described herein should be per-
formed by spine surgeons experienced with the AxiaLIF
system, since the risk for procedural complications may
be greater in the presence of a scarred presacral tract.
Despite the infrequency of reported AxiaLIF failures,

spine surgeons must understand the indications for revi-
sion and alternative treatment methods when revision is
not feasible. Indications for an AxiaLIF revision are
identical to those for other spinal fusion techniques
such as infection, pseudoarthrosis, and implant loosen-
ing or migration. Although the technique described
herein represents a minimally invasive treatment option

for patients who require re-intervention, isolated cases
of rod removal by an anterior surgical approach have
been reported. Alternatively, the rod can be left in place
and supplemental techniques can be utilized to achieve
fixation including delivery of additional graft material to
the disc space or implantation of additional instrumen-
tation such as plates and pedicle screws.

Figure 2 Post-operative coronal computed tomography (CT)
image of the index operative intervention involving an
‘eXtreme Lateral Interbody Fusion’ (XLIF) procedure. Multi-level
L1-L4 surgical reconstruction and instrumentation. Focal lumbosacral
symptoms persisted due to L5-S1 disc space collapse.

A

B

Figure 3 Coronal (A) and sagittal (B) computed tomography
(CT) images demonstrating improved inter-vertebral L5-S1 disc
space distraction and stabilization following minimally invasive
AxiaLIF rod implantation with commensurate symptom
resolution and functional improvement.
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Conclusions
The AxiaLIF interbody distraction rod may be revised
and replaced with a larger diameter rod using the same
presacral approach. Additional experience is needed to
confirm the feasibility of this procedure in a larger
group of patients.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Acknowledgements
This study was supported in part by TranS1, Inc. (Wilmington, NC). TranS1,
Inc. had no involvement in the study design, collection, analysis, and
interpretation of data, writing the manuscript, or the decision to submit the
manuscript for publication.

Author details
1The Brooklyn Hospital Center, 121 Dekalb Avenue, Brooklyn, NY 11201, USA.
2Miller Scientific Consulting, Inc., 422 Mountain Wasp Drive, Biltmore Lake,
NC 28715, USA. 3Jon E. Block, PhD, Inc., 2210 Jackson Street, Suite 401, San
Francisco, CA 94115, USA.

Authors’ contributions
AC performed the surgery and collected data from our patient. AC, LM, and
JB interpreted the data from our patient and were involved in drafting the
manuscript. All authors read and approved the final manuscript

A

B

Figure 4 Coronal (A) and sagittal (B) computed tomography
(CT) images demonstrating loss of L5-S1 disc space with
recurrence of symptoms due to direct sacral impaction
following a fall six weeks after the index surgery.

Figure 5 Sagittal computed tomography (CT) image following
successful revision and replacement of the AxiaLIF rod. Note
re-establishment of L5-S1 disc space distraction with improvement
of radicular symptoms.

Cohen et al. Journal of Medical Case Reports 2011, 5:488
http://www.jmedicalcasereports.com/content/5/1/488

Page 4 of 5



Competing interests
The authors declare that they have no competing interests.

Received: 29 April 2011 Accepted: 29 September 2011
Published: 29 September 2011

References
1. Deyo RA, Gray DT, Kreuter W, Mirza S, Martin BI: United States trends in

lumbar fusion surgery for degenerative conditions. Spine (Phila Pa 1976)
2005, 30:1441-1445.

2. Aryan HE, Newman CB, Gold JJ, Acosta FL Jr, Coover C, Ames CP:
Percutaneous axial lumbar interbody fusion (AxiaLIF) of the L5-S1
segment: initial clinical and radiographic experience. Minim Invasive
Neurosurg 2008, 51:225-230.

3. Gundanna MI, Miller LE, Block JE: Complications with axial presacral
lumbar interbody fusion: a five-year postmarket surveillance experience.
SAS Journal .

4. DeVine JG, Gloystein D, Singh N: A novel alternative for removal of the
AxiaLif (TranS1) in the setting of pseudarthrosis of L5-S1. Spine J 2009,
9:910-915.

5. Stippler M, Turka M, Gerszten PC: Outcomes after percutaneous TranS1
AxiaLIF L5-S1 interbody fusion for intractable lower back pain. Internet J
Neurosurg 2008, 5.

6. Martin BI, Mirza SK, Comstock BA, Gray DT, Kreuter W, Deyo RA:
Reoperation rates following lumbar spine surgery and the influence of
spinal fusion procedures. Spine (Phila Pa 1976) 2007, 32:382-387.

7. Ma Y, Passias P, Gaber-Baylis LK, Girardi FP, Memtsoudis SG: Comparative
in-hospital morbidity and mortality after revision versus primary thoracic
and lumbar spine fusion. Spine J 2010, 10:881-889.

8. Nasca RJ: Re: “a novel alternative for removal of the AxiaLIF (TranS1) in
the setting of pseudarthrosis of L5-S1”. Spine J 2010, 10:945-946.

doi:10.1186/1752-1947-5-488
Cite this article as: Cohen et al.: Minimally invasive presacral approach
for revision of an Axial Lumbar Interbody Fusion rod due to fall-related
lumbosacral instability: a case report. Journal of Medical Case Reports
2011 5:488.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Cohen et al. Journal of Medical Case Reports 2011, 5:488
http://www.jmedicalcasereports.com/content/5/1/488

Page 5 of 5

http://www.ncbi.nlm.nih.gov/pubmed/18683115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18683115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19850232?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19850232?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20869002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20869002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20869002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20869011?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20869011?dopt=Abstract

	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


