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Study Design: This retrospective study was conducted including 18 patients who underwent posterior-only stabilization and fusion 
procedure for pseudoarthrosis in the ankylosed spine from October 2007 to May 2015.
Purpose: This study aimed to describe the treatment outcomes in 18 patients with Andersson lesion (AL) who were managed using 
the posterior-only approach.
Literature Review: AL is an unstable, localized, vertebral, or discovertebral lesion of the spine. It is observed in patients with anky-
losing spondylitis. The exact etiology of this disorder remains unclear, and the treatment guidelines are not clearly described.
Methods: We analyzed 18 patients with AL who were treated with posterior long segment spinal fusion without any anterior inter-
body grafting or posterior osteotomy. Pre- and postoperative radiography, computed tomography, and recent follow-up images were 
examined. The pre- and postoperative Visual Analog Scale score and the Oswestry Disability Index score were evaluated for all pa-
tients. Whiteclouds’ outcome analysis criteria were applied at the follow-up. Moreover, at study completion, patient feedback was 
collected; all the patients were asked to provide their opinion regarding the surgery and were asked whether they would recommend 
this procedure to other patients and them self undergo the same procedure again if required.
Results: The most common site was the thoracolumbar junction. The symptom duration ranged from 1 month to 10 years preopera-
tively. Most patients experienced fusion by the end of 1 year, and the fusion mass could be observed as early as 4 months. Pseu-
doarthrosis void of up to 2.5 cm was noted to be healed in subsequent imaging. In addition, clinically, the patients reported good 
symptomatic relief. No patient required revision surgery. Whiteclouds’ outcome analysis score at the latest follow-up revealed good-
to-excellent outcomes in all patients.
Conclusions: ALs can be treated using the posterior-only approach with long segment fixation and posterior spinal fusion. This is a 
safe, simple, and quick procedure that prevents the morbidity of anterior surgery.
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Introduction

Andersson lesion (AL) is a discovertebral lesion observed 
in patients with ankylosing spondylitis (AS). It was first 
described by Andersson [1] in 1937. Cawley et al. [2] have 
categorized these lesions into three main groups accord-
ing to whether the involvement of the discal surface of the 
vertebral rim (types A and B), the cartilaginous part of 
the vertebral end plate (types C and D), or both (type E) 
in the lesion. The instability of such lesions progressively 
increases from type A to type E. These are unstable 3-col-
umn lesions resulting in pseudoarthrosis in ankylosed 
spine.

The prevalence rate of such lesions ranges from 1% to 
28% [3,4]. Contrary to the commonly experienced dull, 
aching, diffuse back pain in AS that aggravates with inac-
tivity and improves with mobility, the pain of AL is sharp, 
localized, worsens with activity, and improves with rest. 
Although all the regions of the ankylosed spine are sus-
ceptible, the most commonly affected site is the thoraco-
lumbar junction. This could be attributable to the fact that 
this region is a transitional zone with high stress risers.

Various theories have been proposed to explain the eti-
ology of AL, and the most common hypothesis involves 
traumatic (usually trivial) or inflammatory causes. Bron et 
al. [5] have attempted to summarize the etiology into the 
following three different groups: (1) localized lesions that 
always have an inflammatory origin; (2) extensive lesions 
without fractured posterior elements. These lesions result 
from a combination of inflammatory and mechanical 
factors (last mobile segment), are always transdiscal, and 
are associated with unfused facet joints; and (3) extensive 
lesions with fractured posterior elements resulting from 
mechanical factors ([stress-] fracture) with a transdiscal 
or transvertebral location. Lesions from groups 2 and 3 
have a common final pathway and result in pseudoarthro-
sis with the typical appearance of the AL.

Following the study by Andersson [1], several different 
terms have been used to refer to these localized lesions of 
the spine, including AL, ‘discovertebral lesion,’ ‘vertebral 
lesion,’ ‘destructive vertebral lesion,’ ‘spondylodiscitis,’ 
‘discitis,’ ‘diskitis,’ ‘sterile diskitis,’ ‘pseudoarthrosis,’ or 
‘(stress-) fracture.’ The use of so many different terms to 
describe ALs in patients with AS reflects the ongoing de-
bate regarding the exact etiology of these spinal lesions [6].

Patients with ankylosed spine are prone to fractures 
due to early-onset osteoporosis. This osteoporosis is sec-

ondary to autoimmune inflammation that results in low 
bone turnover [7]. Repeated stress and biomechanical 
instability makes such fractures act as unstable long-bone 
fractures (long lever arm) that progress to non-union, re-
sulting in hypertrophic pseudoarthrosis, AL.

The histopathological appearance of this lesion is simi-
lar to that of chronic inflammation without any bacterial/
tubercular infection. The two adjacent ankylosed seg-
ments of the spine behave as a long bone. The histology is 
consistent with pseudoarthrosis with hemorrhage, fibrous 
tissue, small amounts of callus, and sclerosis of the adja-
cent vertebral bone. This microscopic picture is similar to 
that of non-union of the long bone, giving this lesion the 
name pseudoarthrosis [8].

Early ALs may often be missed on plain radiography. A 
high degree of suspicion is required for an early diagnosis. 
Computed tomography (CT) scan and magnetic reso-
nance imaging (MRI) can aid the diagnosis. The radiolog-
ical features can mimic pyogenic or tuberculous infection 
(especially in high endemic areas) or metastasis [9,10].

Limited studies have investigated whether such lesions 
should be managed conservatively or be operated. Various 
surgical approaches and strategies, such as anterior spinal 
fusion, combined anterior and posterior spinal fusion, 
short segment posterior spinal fusion, long segment pos-
terior spinal fusion, and circumferential fusion by all pos-
terior technique have been described [11-18]. However, 
no consensus has been achieved regarding the approach 
or the fusion criteria, such as the levels of fusion and bone 
grafting.

Here, we describe the cases of 18 patients who had ALs 
and were treated with posterior long segment spinal fu-
sion without anterior interbody grafting or osteotomy at 
the level of lesion for the correction of the kyphotic defor-
mity.

Materials and Methods

In this case series, we included 18 patients who were oper-
ated in our unit from October 2007 to May 2015 (Table 1). 
The study population included one woman and 17 men, 
with an average age at the time of operation of 54.6 years 
(range, 30–79 years). Three patients were operated for 
neurological deficit with instability pain, while the other 
15 only had progressive instability pain unresponsive to 
conservative treatment. The average duration of preopera-
tive symptoms was 23 months (range, 1–120 months).
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The patients were investigated using conventional radi-
ology (radiography), CT scan, and MRI. All the patients 
exhibited radiological features of ankylosed ‘bamboo’ 
spine, suggestive of severe advanced AS. CT scan helped 
us understand the bony anatomy of the lesion, including 
the extent of pseudoarthrosis and deformity. The MRI 
scan revealed the spinal cord condition with respect to the 
amount of compression and damage. Thus, both CT scan 
and MRI scan help in surgical planning. Relevant pre-
operative blood investigations were performed from the 
anesthesia point of view.

We categorized the ALs, based on their location, as 
thoracic (T1–T10), thoracolumbar (T11–L2), and lum-
bar (L3–L5). Consequently, in this case series, we had 12 
patients with ALs in the thoracolumbar region (66.67%), 
more specifically at the T11–T12 level. Three patients had 
ALs in the thoracic region, while three had ALs in the 
lumbar region (16.67% each).

We recorded the preoperative back pain levels using the 
Visual Analog Scale (VAS), the patient’s function level us-
ing the Oswestry Disability Index (ODI), and the neuro-
logical status using Frankel grading [19].

We planned in situ posterior spinal fusion using the 
pedicular screw system for all patients with whatever 
positional correction achieved in prone positioning. The 
spine was exposed with a posterior midline incision; the 
exposure extended laterally up to the costotransverse 
junction in the thoracic spine and the transverse process 
in lumbar spine. The levels of fusion were usually 2 or 3 
levels above and below the AL with an attempt to instru-
ment the vertebra subjacent to the lesion for added stabil-
ity. We did not attempt anterior stabilization with graft or 
cage via the anterior or posterior approach. Moreover, we 
did not perform osteotomy to correct the kyphosis defor-
mity at the level of the lesion. The surgery was planned 
on the basis of the extent of the lesion, pseudoarthrosis, 
and kyphotic deformity as observed on the preoperative 
CT scans. Laminectomy was performed in patients with 
neurological deficit or those with evidence of spinal cord 
compression on MRI.

Empirical anti-tubercular treatment was started for 
>50% of the patients in our series by their primary treat-
ing physicians. In such cases, we performed surgical biop-
sies of the lesion to support our diagnosis of non-infective 
etiology that is AS with AL.

One patient with T6–T7 AL and significant kyphosis 
underwent the stabilization procedure for the lesion and 

lumbar pedicle subtraction osteotomy (PSO) to correct 
the kyphosis and gain some sagittal balance in the same 
sitting. This patient was included in this series only for the 
analysis of the result at the level of the AL.

The patients were mobilized after surgery (usually by 
day 4) as per the pain tolerance. They were also fitted with 
custom-made molded braces for at least 12 weeks post-
operatively. These patients were followed up at 4-month 
intervals with radiography and a CT scan at 1 year 
postoperatively to document fusion. The patients’ pain 
score (VAS), functional level (ODI), and neurological 
status (Frankel grading) were recorded at each follow-up. 
Whiteclouds’ outcome analysis criteria were applied. The 
patients were asked if they would recommend a similar 
procedure to other patients. In addition, they were asked 
if they would them self agree to undergo a repeat surgery 
in case of recurrence. Most patients were asked this feed-
back in person, while others were contacted telephoni-
cally.

Results

Eighteen patients underwent the procedure from Octo-
ber 2007 to May 2015 for AL using the above-mentioned 
technique in our unit. The average surgery duration was 
192.77 minutes (range, 120–240 minutes) (Table 2). The 
average operative blood loss was 533.33 mL (range, 200–
1,200 mL).

The average number of spinal segments fused was 5.33 
per patient (range, 3–7 segments). Eight patients under-
went decompressing laminectomy with posterior spinal 
fusion (44.44%), while the remaining 10 underwent only 
posterior spinal fusion (55.55%).

The surgical biopsy of the suspect lesions was micro-
biologically sterile. Histopathology revealed chronic, non-
specific inflammation along with hypo vascular fibrous 
tissue consistent with the diagnosis of pseudoarthrosis 
(AL).

The follow-up duration was calculated from the day of 
surgery. The average follow-up was 64.67 months (range, 
23–119 months). One patient died during follow-up, at 
6 months postoperatively, due to severe respiratory tract 
infection.

Anterior defects as large as 2.5 cm were filled up as early 
as 8 months post stabilization and were completely fused 
by 2 years (Fig. 1). Most lesions showed signs of healing 
by 4 months postoperatively and had completely healed at 
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1 year after the surgery, as observed in the CT scan (Fig. 2).
The mean VAS score decreased from a preoperative val-

ue of 8.5 (range, 5–10) to 1.6 at the final follow-up (range, 
0–6). The mean ODI improved from 72 (range, 40–90) to 

17 (range, 5–40). Two patients with neurological deficit 
showed an improvement in the Frankel grade from C to 
D. One patient with a short-term neurological deficit of 2 
weeks improved from Frankel grade B to grade D; howev-

Fig. 1. L2–L3 Andersson lesion. Preoperative: radiography (A), computed tomography scan (B), MRI T2 sagittal (C), and MRI T1 sagittal (D). Postop-
erative: immediate after surgery 3 level posterior spinal fusion with inter transverse graft (E). Healing seen on follow-up radiography: 1 year (F), 2 
years (G), and 5 years (H). Customized Molded Brace Jacket used as orthosis immediately after the surgery (I, J). Functional result observed at the 
follow-up (K). MRI, magnetic resonance imaging.

A

F G H

I

J K

B C D E

Fig. 2. T7–T8 Andersson lesion. Preoperative: MRI T1 sagittal (A), MRI T2 sagittal (B), CT scan coronal (C), and CT scan sagittal (D). Postoperative: 
radiography immediately after surgery (E), follow-up radiography 4 months (F), and 1 year (G); CT scan at the 1-year follow-up coronal (H) and sag-
ittal (I), showing solid fusion. MRI, magnetic resonance imaging; CT, computed tomography.

A B C D

E F G H I
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er, he succumbed to severe respiratory tract infection at 6 
months postoperatively. The outcome as per Whiteclouds’ 
outcome analysis criteria was excellent in 10 patients 
(55.55%) and good in eight patients (44.44%). All the 
patients said that they would recommend the procedure 
to other patients. Further, 13 out of 18 patients (72.22%) 
were willing to undergo the procedure again if required.

Although the reduction in kyphosis deformity was 
measured based on clinical and radiological features, a 
detailed quantitative analysis of the deformity correction 
was not conducted in this study.

Discussion

ALs are discovertebral lesions that were first described 
by Andersson [1] in 1937. They were categorized into 
type A to type E by Cawley et al. [2] in 1972. The most 
severe form, type E, is unstable and involves all three col-
umns of the spine. An AL usually occurs following trivial 
trauma in patients with AS and long-standing symptoms 
(symptoms persisting for >10 years). The possibility of 
an inflammatory etiology has also been mentioned in the 
literature. The incidence of such lesions varies from 1% 
[3] to as high as 28% [4]. Contrary to the usual dull, ach-
ing, diffuse back pain observed in AS that aggravates with 
inactivity and improves with mobility, the pain of an AL is 
sharp, localized, worsens with activity, and improves with 
rest. Although all the regions of an ankylosed spine are 
susceptible, the most common site is the thoracolumbar 
junction. This was also observed in our case series. This 
phenomenon could be attributable to the fact that this re-
gion is a transitional zone with high stress risers.

The histopathological picture was that of chronic in-
flammation without any bacterial/tubercular infection. 
The two adjacent ankylosed segments of the spine be-
haved as a long bone. The histology of type E lesions was 
consistent with that of pseudoarthrosis with hemorrhage, 
fibrous tissue, small amounts of callus, and sclerosis of the 
adjacent vertebral bone. There was mild inflammatory cell 
infiltrate that was thought to be secondary to tissue dam-
age in the discovertebral border. Moreover, the micro-
scopic picture was similar to that of non-union of the long 
bone, giving this lesion the name pseudoarthrosis [8].

Following the study by Andersson [1], several different 
terms have been used to refer to these localized lesions of 
the spine, including AL, ‘discovertebral lesion,’ ‘vertebral 
lesion,’ ‘destructive vertebral lesion,’ ‘spondylodiscitis,’ ‘dis-

citis,’ ‘diskitis,’ ‘sterile diskitis,’ ‘pseudarthrosis’ or ‘(stress-) 
fracture.’ The use of so many different terms to describe 
ALs in patients with AS reflects the ongoing debate re-
garding the exact etiology of these spinal lesions [6].

Patients with ankylosed spine are at risk of fractures due 
to early-onset osteoporosis. This osteoporosis is second-
ary to autoimmune inflammation that results in low bone 
turnover [7]. The fracture incidence is reportedly 5 times 
more than that in age-matched general population [20]. 
The incidence increases with age, severity of spinal anky-
losis, and deformity. The ankylosis and deformity alters 
the biomechanics of the spine, making them vulnerable 
to falls and injuries. Reports also points to sex (men are 
at a higher risk), age, low body weight, low bone mineral 
density, disease duration, more extensive syndesmophyte 
formation, disease activity, peripheral joint involvement, 
spinal restriction of movement, and increased occiput 
to wall distance as risk factors for vertebral fractures/AL 
[6,9,21,22]. These fractures in the ankylosed spine usually 
involve the anterior and the posterior cortex of the verte-
bral body. Based on the location, they could be transdiscal 
or transvertebral. Such a transvertebral lesion can prog-
ress across the posterior column and lead to a classical 
flexion distraction traumatic injury pattern as in chance 
fractures [5]. Repeated stress and biomechanical instabil-
ity make such fractures act as unstable long bone fractures 
(long lever arm) that progress to non-union that in turn 
give rise to hypertrophic pseudoarthrosis, AL.

Early ALs may be missed on plain radiography in most 
cases. Diagnosis is ensured only when there is a higher 
degree of suspicion. CT and MRI scan can aid the diag-
nosis. The radiological features can mimic pyogenic or tu-
berculous infection (especially in high endemic areas) or 
metastasis [9,10]. In addition, MRI is recommended for 
the evaluation of spinal canal encroachment and the ex-
tent of changes in the dura mater, spinal cord, nerve roots, 
soft tissue, and ligaments. One needs to be aware of this 
clinical entity, as highlighted by Dave et al. [11], where 13 
out of 14 patients were diagnosed with tubercular spon-
dylodiscitis either by their primary orthopedician or a 
radiologist. Even in our series, empirical anti tubercular 
drugs were started for more than 50% of the patients by 
their primary physicians.

There is no indication for biopsy in established cases of 
AL in AS [6]; however, we did send intra-operative tissue 
for histopathological and microbiological examinations in 
suspected cases or for those on empirical anti tubercular 
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drugs. The results of these investigations were consistent 
with ALs with no evidence of infection in all the patients.

Healing in such lesions was described in 1985 by Marsh 
[12]; he described that one lesion healed with kyphosis 
spontaneously, while two lesions needed posterior inter-
spinous fixation without bone grafting.

There are no clear guidelines in the literature that de-
scribe management strategies for such lesions. In our unit, 
for most patients, we recommend conservative manage-
ment that comprises rigid immobilizing with a brace, rest, 
and anti-inflammatory drugs. Adjuvant therapy for AS is 
undertaken with the help of a rheumatologist. Although 
conservative treatment of such lesions has been success-
ful, the optimal duration of therapy has not been estab-
lished in previous studies [11]. We have found conserva-
tive treatment to be effective in lesions of the dorsal spine 
where the sternum and rib complex are intact. However, 
in unstable and mobile segments, such as the cervical or 

thoracolumbar spine, the conservative line may be inef-
fective [23].

Our indications for surgery were as follows: (1) neuro-
logical deficit, (2) instability threatening neurological defi-
cit, and (3) progressively worsening pain and deformity 
that were similar in most studies [11,23]. Various surgical 
approaches and strategies, such as anterior spinal fusion, 
combined anterior and posterior spinal fusion, short 
segment posterior spinal fusion, long segment posterior 
spinal fusion, and circumferential fusion by all posterior 
technique have been described [11-18]. Van Royen et 
al. [24,25] have described cases where pseudoarthrosis 
fixation and fusion was performed along with deformity 
correction at same level with success; they also described 
a mathematical formula for such osteotomies. Recently, 
a series has been published describing postoperative 
fracture reduction by controlled kyphosis through early 
mobilization following semi rigid posterior fixation with 

Fig. 3. T6–T7 Andersson lesion with severe kyphosis. Preoperative: radiography showing severe deformity (A); CT scan revealing the pseudoarthro-
sis at T6–T7 not easily visible on radiography (B). (C) Patient positioning on operation table. We did T4–T9 posterior spinal fusion for the Andersson 
lesion and PSO at L3 with L1L2–L4L5 pedicular screw fixation. Follow-up at 8 months: radiography fusion across Andersson lesion (D) and radiogra-
phy fixation across the L3 PSO (E). Clinical outcome preoperative (F, H, J) versus follow-up at 8 months (G, I, J) showing decrease in kyphosis with 
improvement in the sagittal profile. CT, computed tomography; PSO, pedicle subtraction osteotomy.
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percutaneous screws [26].
Our unit previously reported a case series of 16 patients 

with unstable spinal lesions in AS where we used anterior 
only, posterior and anterior, and posterior-only approach-
es on case-to-case bases with good results [23]. We found 
that certain complications were more common in such 
patients. The presence of medical co-morbidities and an-
esthetic risks may complicate the management. Difficul-
ties in endotracheal intubation and positioning with com-
promised pulmonary function add to the perioperative 
risks. Poor muscle mass and skin condition, osteoporotic 
skeleton, dural adhesions, extensive blood loss, associ-
ated neurological deficit, and problems in wound healing 
can complicate the intra-operative and the postoperative 
course. Extensive dural adhesions to the calcified ligamen-

tum flavum are commonly observed; therefore, posterior 
exposure can result in dural tears and defects [12]. It has 
now been well documented that perioperative morbidity 
is lowest in the posterior-only approach to the spine than 
that in the anterior and posterior as well as the anterior 
only approach [27]. Pulmonary complications are com-
mon owing to restrictive lung disease that frequently oc-
curs in long-standing AS.

Therefore, we re-considered our strategy for the man-
agement of such lesions, and this work is a presentation of 
the 18 cases of ALs treated using the posterior technique 
with long segment stabilization with no anterior debride-
ment, bone grafting, interbody cage, or corrective poste-
rior osteotomy [16,28]. In AS there is good bone forming 
and fusion tendency if stabilised adequately. We were 

Fig. 4. L2–L3 Andersson lesion. (A) Radiography, (B) CT scan coronal & sagittal, and (C) MRI scan T2 and T1 sagittal. (D) This patient underwent 
T12–L5 PSF in December 2011. He subsequently developed T4 transvertebral pseudoarthrosis: radiography (E), CT scan sagittal (F), and MRI scan 
T2 and T1 sagittal (G). (H) This was stabilized with T2, T3, and T5, T6 PSF in September 2015. He then developed subjacent segment T6–T7 Anders-
son lesion in late 2016: radiography (I) and CT scan (J) coronal and sagittal showing the fresh lesion at T6–T7. (K) Whole spine sonogram shows 
solid fusion at L2–L3 and T4 previous fusion levels. (L) We performed PSF till T8, T9 with rod extension in February 2017. (M) Follow-up radiography 
at 4 months after surgery shows evidence of callous across T6–T7. This case further proves the effectiveness in our management protocol for such 
Andersson lesions. CT, computed tomography; MRI, magnetic resonance imaging; PSF, posterior spinal fusion.
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encouraged by the success of an early case where an ante-
rior void of almost 2.5 cm filled and fused (Fig. 1). Similar 
findings were reported by Chang et al. [29].

Most of our patients exhibited significant improvements 
in the VAS score and ODI after the surgery. One patient 
with T6–T7 AL and significant kyphosis underwent the 
stabilization procedure for the lesion and lumbar PSO 
to correct the kyphosis and gain some sagittal balance in 
the same sitting (Fig. 3). We observed good clinical and 
radiological outcome in this patient. This was a rare case 
where the AL was fixed in situ, and osteotomy for sagit-
tal correction was performed at another level during the 
same sitting.

No patients required revision surgery for the same 
level; however, in this instance, we would like to report a 
participant who underwent the first surgery in December 
2011 for L2–L3 ALs that was treated by our described 
technique of T12–L5 posterior spinal fusion. He later de-
veloped a similar lesion at t4 that was treated with T2–T6 
posterior spinal fusion in September 2015. However, he 
then developed T6–T7 AL subjacent to previous fixation 
that was managed by extending the fixation to T8–T9 with 
rod revision in February 2017. His follow-up radiograph 
showed evidence of healing, and he has been clinically 
pain free till the time of this report (Fig. 4). All his injuries 
were the result of trivial trauma. This case further proves 
the effectiveness of our management protocol for such 
ALs. We believe that the inherent bone-forming tendency 
of AS helps in the union of AL once it has been adequately 
immobilized with pedicular screw fixation, as evidenced 
in our series. Thus, there is no concern of non-union with 
the use of the posterior-only approach, especially based on 
the case of the patient (Fig. 4) who was healed, as expect-
ed, each time. Such patients have deranged biomechanics 
of the spine and with added preexisting osteoporosis can 
be candidates for the development of adjacent segment 
disease owing to greater lever arm of long level fixation. 
Only one patient in our series developed such issues; this 
patient was managed as described (Fig. 4). The protocol 
followed by our unit while managing such adjacent seg-
ment issues involves an ‘as is, when is’ basis, and we do 
not recommend prophylactic fixation.

Conclusions

A strong clinical suspicion is required for the diagnosis 
of AL in AS patients. It needs to be differentiated from 

infective etiology in endemic areas. These lesions are un-
stable in nature, and their stabilization is essential for the 
prevention of neurological complications. We conclude 
that ALs can be treated using the posterior-only approach 
with long segment fixation and posterior spinal fusion. 
We present this approach as a safe, simple, and quick pro-
cedure than the more morbid anterior surgery.

We believe that a randomized controlled study would 
have helped clarify all the contradictory evidence; how-
ever, the low prevalence of these lesions makes it challeng-
ing to conduct a large trial. Moreover, the low prevalence 
is also responsible for the limited literature available on 
this subject; few case reports and case series have been 
performed. We present our findings to aid decision mak-
ing in the treatment of ALs in AS.
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