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Annular closure device breakage due to recurrent lumbar disc
herniation: a case report
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Abstract
Detailed surgical management, magnetic resonance imaging (MRI), and computer tomography (CT) images of a broken annular
closure device (ACD) have not been reported yet. In this case, a 28-year-old male presented with a new onset of radiculopathy
three years after lumbar discectomy and placement of an ACD. The CT-myelography and MRI revealed a recurrent disc
herniation (RDH) and dislocation of a broken ACD. ACD removal was performed and confirmed breakage due to RDH with
scarring around the RDH and displaced ACD. Implant-associated complications and management should be reported in detail in
order to enhance knowledge on device-related complications.
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Background

Microsurgical lumbar discectomy (MLD) is a standard-
ized procedure for the treatment of sciatica caused by
lumbar disc herniation (LDH). Long-term follow-up
studies have demonstrated that MLD offers a high rate
of clinical success [4, 5]. However, several drawbacks
following MLD have been reported such as a rate of
recurrent disc herniation (RDH), which varies between
5 and 15%, loss of disc height, and progressive degen-
eration of the facet joints [7, 13]. Reoperation for RDH

is challenging since it is associated with higher rate of
complication, and lower rate of clinical success than
primary MLD procedures [1, 8]. The risk of reoperation
for RDH is higher in patients with larger annular defect
width [15]. An annular closure device (ACD) has been
developed to reduce the risk of RDH [12]. The ACD
consists of a flexible polymer occlusion component,
which closes the annular defect. This flexible compo-
nent attaches to a titanium alloy bone anchor, which is
driven into the adjacent vertebral body to secure the
correct poisoning of the ACD. A multicenter random-
ized trial was conducted to determine the effectiveness
of additional placement of a ACD to lower the risk of
RDH and reoperation in patients with large annular de-
fects following MLD. According to a meta-analysis per-
formed by Miller et al., the risk of reoperation for RDH
following implantation of an ACD is 7.7% within two
years of follow-up and therefore 48% lower compared
to 14.5% following conventional MLD [14]. However,
literature body of detailed descriptions of device-related
complications and reoperation is small. In this case re-
port, the authors describe a ACD-related complication
which occurred three years postoperatively and resulted
in revision surgery in detail.
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Case presentation

A 28-year-old male patient underwent MLD with im-
plantation of a 10-mm ACD (Barricaid Intrinsic
Therapeutics, Inc., Woburn, MA, USA) for treatment
of a left-sided LDH. Postoperative MRI and computer
tomography (CT) scan showed a complete resection of
the LDH as well as a regular positioning of the ACD
(Fig. 1). Six months after surgery, the patient reported
to be pain free and had a complete neurological recov-
ery. A radiograph showed regular positioning on the
device (Fig. 2).

Three years after the procedure, the patient presented again
and reported new back pain which worsened continuously
over the past two years. Also a new onset of intensive left-
sided leg pain did not respond to conservative therapy. AMRI
scan showed a recurrent left-sided disc herniation and migra-
tion of the ACD towards the spinal canal with consecutive
nerve root compression (Fig. 3).

A post-myelogram CT scan was performed for better
understanding of the relationship between the ACD and
nerval structures, which revealed no loosening of the
titanium alloyed anchor and no erosion of the vertebral

body endplates but did reveal a breakage of the titanium
arm that connects the anchor to the polymer mesh oc-
clusion component (Fig. 3).

During revision surgery, massive scarring, particularly
around the mesh occlusion component, was observed.
Therefore, microsurgical neurolysis of the thecal sac and
exiting nerve root was performed starting with the resection
of remnant ligamentum flavum to expose healthy dura.
Decompression was then continued from cranial to caudal
with undercutting of the base of the spinous process to
achieve circumferential exposure of the scar tissue and the
broken part of the ACD. Decompression was sufficient once
the scar and dura could be mobilized of the broken part of
the ACD. A big RDH which was firmly attached to the
polymer occlusion component by very adhesive scar tissue
was identified before the arm of the device including the
polymer component was safely removed in one piece (Fig.
4). The inspection of the ACD confirmed that the mesh
occlusion component was intact besides the massive scar-
ring around it and that only the arm of the ACD was broken.
The anchor of the device was left in place since it was firmly
fixed into vertebral body and did not appear to compress the
spinal canal (Fig. 4).

Fig. 1 PostoperativeMRI and CT scan. a Sagittal MRI image of the L4/5
disc space showing the decompressed spinal canal (white arrow). bAxial
MRI image showing the anchor of the ACD (arrow, upper image) and the

decompressed spinal canal (lower image). c Sagittal CT image showing
the regular position of the ACD anchor (arrow) within the vertebral body.
d Axial image showing the position of the anchor of the ACD
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The patient was discharged on the third day after surgery.
At 3 months’ follow-up examination, the patient reported to
be free of leg and back pain, and no motor and sensory deficit
was noted.

Discussion

In the past decade, a multitude of studies have been
performed to evaluate the effectiveness of ACD. In gen-
eral, all among those studies had the intention to com-
pare the clinical outcome, the reoperation rate, and
radiographical outcome of patients treated with MLD
and additional placement of an ACD to patients who
underwent MLD alone.

Independently it has been reported that placement of
an ACD reduced the risk for a procedure related ad-
verse event and risk for reoperation due to RLH within
a period of 90 days after surgery. Therefore, ACD is

considered to be highly cost-effective compared to MLD
alone [2, 10, 18].

With respect to clinical outcome, a multicenter randomized
trial has demonstrated no significant difference for leg and
back pain severity as well as Oswestry disability index
(ODI) scores for patients who underwent MLD compared to
MLD and additional ACD implantation within 24 months of
follow-up [19]. At three and four years of follow-up, the im-
provement tended to be greater in patients treated with addi-
tional ACD for leg pain and ODI [11, 16]. In addition, it has
been reported that disc height was significantly higher in pa-
tients treated with additional ACD placement within 12 and
24 months of follow-up. Even though the actual difference
was just about 1 mm [6, 17].

The rate for revision surgery for RLH following ACD
placement has been reported to vary from 0 to 6.7% within
12 months, and 0 to 5% within 24 months of follow-up. After
three and four years of follow-up, a smaller incidence for
symptomatic reherniation and reoperation has been reported
for patients treated with ACD compared to MLD [9, 16].

Despite the observed clinical benefit of MLD with
ACD, some disadvantages of ACDs include longer op-
erative times and the potential risk of serious device-
related complication. A closer look on the existing lit-
erature reveals that the data on this issue is not ad-
dressed in detail. Implantation of the ACD was not pos-
sible in about 2% of patients, and one instance of nerve
root injury has been reported [20]. Van den Brink et al.
reported a 7.1% rate of device-related serious adverse
events with 12 months, even though this has not been
described in detail. This rate remained stable until 24
months’ follow-up and increased to 10.7% at three-year
follow-up [9, 19]. The rate for serious adverse events
due to device deficiency has been reported to vary from
0 to 4.4% [3, 17, 19]. Unfortunately, radiographic im-
ages or intraoperative findings on device-related compli-
cations are missing in all among those studies. Device
deficiency included mesh migration or detachment or
whole ACD migration. Also, one case of anchor frac-
ture has been reported, which the authors believe must
be very similar to the presented case. Interestingly, in
only one-third of those patients who underwent reoper-
ation, a RDH was identified which leads to the impres-
sion that ACD failure might also occur without mechan-
ical force (i.e., due to RDH). The largest detailed series
of type and sequence of reoperations has been analyzed
by Klassen et al. Fifty-one reoperations, mainly for
reherniation and low back pain, were performed in 44
patients treated with ACD. In 25 among those patients,
removal or partial removal has been performed. It

Fig. 2 Follow-up radiograph. ACD (arrow) is in regular position without
signs of loosening or migration
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remains unclear why parts of the device or entire device
had been removed in almost 10% of patients. In the
authors’ opinion, two causes might lead to device-
related revision procedure. This might be either due to
spontaneous failure of the implant or because of the
force of a large RLH. According to the surgical report
of the initial procedure, no intraoperative complication
was noted and the postoperative course was uneventful.
The occurrence and intensity of postoperative scarring is
following lumbar spine surgery is variable between pa-
tients. Therefore, it is not possible for the authors to
come with a sound conclusion. Also we do not know

if breakage occurred at once or stepwise, which could
explain the massive scarring. It would be interesting to
see a detailed analysis of a series of cases who
underwent revision procedure for implant failure.
Patients in whom the ACD has been implanted improp-
erly should be excluded. In the authors’ opinion, it is
important to present a detailed account of implant-
associated complication to the spinal community for
several reasons. ACD failures ought to be reported to
better inform surgeons about risk factors for failure,
management of this complication, and expectations dur-
ing revision surgery.

Fig. 3 MRI and post-myelogram CT scan prior to revision surgery (3
years after initial surgery). a Sagittal image of a L4-5 cranial displacement
of the ACD into the spinal canal with compression (white arrow). bAxial
image of the left-sided recurrent disc herniation and displaced ACD with
compression of the thecal sac. c Sagittal CT image of ACD anchor which

is in regular position (white arrow) and broken arm of the ACD (red arrow
head). d, e Axial image of the compressed L5 nerve root, showing the
recurrent disc herniation and displacedmesh and broken ACD arm (white
arrow)

Fig. 4 Intraoperative
fluoroscopy. ACD anchor is in
regular position (arrow) and
the arm and mesh are displaced
into the spinal canal (arrow head)
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