
Background: Bertolotti’s syndrome is a spinal disorder characterized by abnormal enlargement of 
the transverse process of the most caudal lumbar vertebra. The L5 transverse process may be enlarged 
either unilaterally or bilaterally and may articulate or fuse with the sacrum or ilium. Pseudoarticulation 
between the transverse process of the L5 and the alar of the sacrum can cause buttock pain and leg 
pain. In addition, the L4 exiting nerve root could be compressed by an enlarged L5 transverse process. 
The authors could have obtained satisfactory results from the selected cases of Bertolotti’s syndrome 
by applying a selective transverse processectomy of the L5.

Objective: The objective of this study is to determine the effectiveness of L5 transverse processectomy 
for symptomatic Bertolotti’s syndrome.

Study Design: A retrospective study.

Methods: A total of 256 patients with Bertolotti’s syndrome who had severe buttock pain and 
unilateral or bilateral radiating leg pain were selected. The correct diagnosis was made based on 
imaging studies which included computed tomography (CT), plain x-rays, and magnetic resonance 
imaging (MRI). The final diagnosis was made by confirming pain relief from anesthetic block. A total 
of 87 patients were classified into 2 groups: group A included 50 patients whose pain was relieved by 
block into the pseudoarticulation and group B included 37 patients whose pain was relieved by block 
into the L4 exiting nerve root. A total of 61 cases (group A: 39 cases, group B: 22 cases) were selected 
as pure L5 transverse processectomy.

Outcome Measures: The primary outcome measures were reduction in pain scores and improvement 
in quality of life.

Results: Among 61 patients, there were 19 men and 42 women. The mean age of the patients was 
53.2 ± 12 years (group A: 57.8 ± 14 years [16 – 86 years], group B: 53.4 ± 14 years [27 – 77 years]). 
The mean follow-up period was 6.5 months. The patients’ mean visual analog scale (VAS) prior to 
surgery was 7.54 ± 0.81 (group A: 7.59 ± 0.93, group B: 7.50 ± 0.86), and the mean postoperative 
VAS was 2.86 ± 1.67 (group A: 3.82 ± 1.59, group B: 2.05 ± 1.00). According to Macnab’s criteria, 
12 patients showed excellent results (group A: 3, group B: 9), 41 patients showed good results (group 
A: 11, group B: 30), 6 patients showed fair results (group A: 5, group B: 1), and 2 patients showed 
poor results (group A: 2, group B: 0). Thus, satisfactory results were achieved in 86.89% of the cases. 

Conclusion: In patients with Bertolotti’s syndrome, pseudoarticulation as well as L4 nerve root 
compression can be the source of buttock pain and lower extremity pain. Bisectional cutting of the 
L5 transverse process and decompression of the L4 nerve root could be an optimal treatment for 
Bertolotti’s syndrome, and it may be easily approached by the paraspinal approach.

Limitations: This is a retrospective study and only offers one-year follow-up data for patients with 
Bertolotti’s syndrome who have undergone L5 transverse process resection.
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local anesthetic on the L4 exiting nerve root as the sec-
ond procedure. If the pain was relieved more effectively 
by the L4 nerve root block, we decided the additional 
surgical option to decompress the L4 nerve root as well 
as the L5 transverse processectomy (group B).

We first reviewed the preoperative lumbar spine 
radiographs, lumbar spine computed tomography (CT), 
and magnetic resonance imaging (MRI), examining 
whether any transitional lumbosacral vertebra was 
present. 

Among the 87 patients, 26 cases of Bertolotti’s syn-
drome combined with another spinal disease such as disc 
herniation, spinal stenosis, or spondylolisthesis that may 
cause buttock pain or leg pain were excluded in order to 
simplify the analysis. Sixty-one patients with Bertolotti’s 
syndrome underwent pure L5 transverse processectomy 
and their surgical outcomes were studied. Group A in-
cluded 39 patients (12 men and 27 women) and group B 
included 22 patients (7 men and 15 women). 

We determined the existence of transitional 
vertebrae according to Castellvi’s criteria (8). LSTV 
are classified into 4 types as normal, type I: dysplastic 
transverse process with height larger than 19 mm, type 
II: incomplete lumbarisation/sacralisation, type III: com-
plete lumbarisation/sacralisation with complete fusion 
with the neighboring sacral basis, type IV mixed (Fig. 
3). In addition, according to the cross sectional width of 
the diarthroidal joint between the broad L5 transverse 
process and the alar of sacrum in the 3D-CT images, 
we classified Castellvi type II into 2 types as short joint 
type (sectional width of the pseudoarticulation < 1 cm) 
and wide joint type (sectional width of the pseudoar-
ticulation > 1 cm). Among the Castellvi type I or II of 
transitional LSTV, the L5 transverse processectomy has 
been indicated in selected patients whose severe but-
tock pain and leg pain had been relieved significantly 
by local anesthetic injection (only 1 mL of 2% lidocaine-
HCl without steroid). It is a very important procedure 
for us to discriminate the pain of pseudoarticulation 
from other pain mechanisms. Therefore, we injected 
only a small amount of lidocaine-HCl (1 mL) into the 
pseudoarticulation exactly and confirmed the immedi-
ate pain relief transiently, without a long-term masking 
effect by steroid. In addition, this injection should be 
targeted to the pseudoarticulation exactly not the L5 
exiting nerve root beneath the enlarged transverse 
process. The patients whose pain had not been relieved 
by block to the pseudoarticulation were regarded as 
having pain from a different mechanism regardless of 
the pseudoarticulation. 

BBertolotti’s syndrome is a lumbosacral junction 
segmentation anomaly characterized by an 
abnormally enlarged transverse process of 

the most caudal lumbar vertebra either unilaterally 
or bilaterally and may articulate or fuse with 
the sacrum or ilium (1). The syndrome was first 
described by Mario Bertolotti in 1917. He was able to 
demonstrate the correlation of clinically-reported low 
back pain (LBP) with an enlarged transverse process 
discovered radiographically (2). The syndrome affects 
approximately 4 – 8% of the population (3). Despite 
its incidence, this condition is still widely debated as a 
cause of LBP. The differential diagnosis should always 
include facet and sacroiliac joint disease. Some authors 
have reported that there is no association between 
transitional vertebrae and back pain (3,4). Other 
investigators have discovered evidence that the lumbar 
discs immediately above the transitional vertebrae were 
significantly more degenerated when compared with 
discs at other levels and that instability exists above 
the transitional vertebrae because of a weak iliolumbar 
ligament, eventually leading to dysfunctional motion 
and back pain (5-7). In some cases, a pseudoarticulation 
between the transverse process and the sacrum may be 
a source of pain. In this report, the authors describe the 
diagnostic evaluation and eventual minimally invasive 
surgical treatment of an anomalous transverse process 
in a patient with mechanical LBP.

METHODS

Patients
We conducted a retrospective review of the case 

records of 87 patients with Bertolotti’s syndrome who 
were treated with L5 transverse processectomy in our 
institution during the period of April 2009 to June 2011. 
All 87 patients were selected from a total of 256 pa-
tients with Bertolotti’s syndrome who have lumbosacral 
transitional vertebrae (LSTV) with buttock or leg pain. 
The 87 patients were classified into 2 groups. Group A 
included 50 patients (16 men and 34 women) whose 
pain was relieved by an injection of local anesthetic 
into the pseudoarticulation (Fig. 1). Group B included 
37 patients (10 men and 27 women) whose pain was 
relieved by a selective L4 nerve root block (Fig. 2). All of 
the patients (both groups A and B) were treated by an 
injection of local anesthetic into the pseudoarticulation 
first. Among them  were patients whose pain was not 
relieved enough to confirm that the pain originated 
from the pseudoarticulation. We retried to inject the 



www.painphysicianjournal.com  E925

Decompressive L5 Transvers Processectomy for Bertolotti’s Syndrome

Fig. 1. Preoperative x-ray of  the lumbar 
spine of  a patient with a LSTV (Casetelvi 
type II) (A). Coronal CT image shows the 
wide transverse process on the lowest lumbar 
vertebra and a pseudoarticulation with the 
sacrum bilaterally (B). A pseudoarticulation 
block with lidocane-HCl 1mL under 
fluoroscopic AP view (C). Coronal and 
sagittal L-spine MR images show obvious 
pathologic lesion of  causing buttock and leg 
pain was not detected except for both enlarged 
L5 transverse process articulate with the 
sacrum (D,E). Postoperative CT image 
shows both transverse process of  L5 was cut 
at the base (F,G).

The characteristic pain from the pseudoarticulation 
of Bertolloti’s syndrome was distributed mainly to the 
buttock and commonly the posterolateral thigh aspect 
unilaterally or bilaterally, however, lower dorsal back 
pain or leg pain under the knee was uncommon. 

Surgical Procedure
All of the patients were brought into the operating 

room, where they underwent generalized endotracheal 
anesthesia. They were placed in the prone position on 
a Jackson table (OSI, Union City, CA) and the L5 spinous 
process was identified under fluoroscopy. An approxi-
mately 2 cm skin incision was made on the 3.5 cm lat-
eral from the midline. Through the anatomic paraspinal 
intermuscular approach between the multifidus and 
longismus muscles, the basal part of the L5 transverse 
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process and the upper part of the ala of sacrum were 
exposed. An operating microscope was used during 
the cutting of the L5 transverse process. In order not to 
cause injury to the iliolumbar ligament and the pseudo-
articulation, we approached and secured the space of 
only the base part of the L5 transverse process without 
exposing the lateral tip of the transverse process. We 
then cleared the base part of the transverse process of 
its muscular and ligamentous attachments. The upper 
and lower margins of the L5 transverse process were 
identified by direct touching with freer. A high-speed 
drill was used to cut the base of the transverse process 
of L5 bisectionally and a cutting gap of at least 0.5 cm 
was made in order not to reunite. The mechanical stress 
on the pseudoarticulation between the tip of the trans-
verse process and the alar of sacrum can be blocked 
permanently using this procedure. The base part of the 
transverse process cut was coated with bone wax in or-
der to control bone bleeding and to avoid reunion. We 
confirmed complete cutting by pressing the transverse 
process and moving it freely. In group B, the L5 trans-
verse processectomy was more advanced. After drilling 
on the base of the transverse process to cut, soft tissue 
was exposed and currettage to remove the soft tissue 
surrounding the L4 exiting nerve root decompressed. 
We confirmed a L4 nerve root freely moving (Fig. 4).

Postoperative Course
 The patients lost only approximately 25 mL of 

blood. Almost all of the patients were discharged within 
the following 10 days without any activity restriction. 
The complete cut of the base of the L5 transverse pro-
cess was confirmed by postoperative CT scan. 

Evaluation
Based on 3D-CT images taken prior to surgery, 

the size of the L5 transverse process, type of pseudo-
articulation, and adjacent anatomical structures were 
analyzed. Approximately 1 – 4 days after surgery, the 
area of the L5 transverse process cut was assessed by 
evaluation of 3D-CT images. We evaluated the surgi-
cal outcomes 3 days, one week, and 4 weeks postop-
eratively according to VAS score and Macnab’s criteria 
with neurological test.

Statistical Analysis
All data were assumed to be normally distributed. 

We used the paired t-test to compare the difference 
between the preoperative and postoperative VAS 
scores. To compare the difference of surgical ap-
proaches between the pseudoarticulation and the L4 
nerve root decompression, we conducted an analysis 
of 2-sample t-test. Statistical significance was defined 
as P < 0.05 for all analyses. The values are given here as 
mean ± standard deviation and minimum to maximum. 
Statistical analysis was carried out using SPSS version 
21.0 (IBM Corporation, Armonk, NY).

RESULTS

Among 256 patients with LSTV, only 87 patients 
(34%) had indication for L5 transverse processotomy. 
The final diagnoses of these 87 cases were made by 
confirming immediate pain relief from anesthetic in-
jection (1 mL of 2% lidocaine-HCl) into the pseudoar-
ticulation or the L4 exiting nerve root.

Among 87 patients, a total of 61 cases (group A: 39 
cases, group B: 22 cases) were selected as pure L5 trans-

Fig. 2. Preoperative L4 nerve root block. Fluoroscopic oblique view shows the L4 nerve root after dye injection (A) and the right L4 
nerve root ran crossing the front of  the base part of  the L5 transverse process on the CT images (B,C).
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Fig. 3. Castellvi's classification of  LSTV. Normal (A), type I: dysplastic transverse process with height > 19 mm; (B), type 
II: incomplete lumbarisation/sacralisation; (C), type III: complete lumbarisation/sacralisation with complete fusion with the 
neighboring sacral basis; (D), type IV: mixed. 

verse processectomy. The 26 patients with Bertolotti’s 
syndrome combined with another spinal disease such 
as disc herniation, spinal stenosis, or spondylolisthesis 
that may cause buttock pain or leg pain were excluded 
in order to simplify the analysis. The male versus female 
ratio was 19:32 (group A: 12:27, group B: 7:15), and the 
mean age of the patients was 55.9 ± 13.0 years (group 
A: 57.14 ± 13.3 years, group B 54.3 ± 12.4 years). The 
average follow-up period was 10 months (range 4 – 30 
months).

In the 61 cases of pure L5 transverse processectomy, 
one patient was a teenager (group A: one, group B: 0), 
2 patients were in their 20s (group A: 0, group B: 2), 4 
patients were in their 30s (group A: 3, group B: one), 13 
patients were in their 40s (group A: 6, group B: 6), 13 
patients were in their 50s (group A: 10, group B: 3), 11 
patients were in their 60s (group A: 7, group B: 4), 12 
patients were in their 70s (group A: 8, group B: 2), and 
one patient was in their 80s (group A: one, group B: 0).

 Regarding the aspect of pain, pain occurred main-
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Fig. 4. Microscopic view of  L5 transverse processectomy. 
The base part of  the left L5 transverse process was exposed 
by parpaspinal approach (A). Drilling of  the base of  the 
transeverse process to cut (B). Soft tissue was exposed 
after removal of  the base part of  transverse process (C). 
Currettage to remove the soft tissue surrounding the L4 
exiting nerve root decompressed (D,E).

ly in the buttock (57 cases), followed by the posterior 
thigh (32 cases). However, LBP (19 cases) was not always 
observed. Rarely, buttock pain spread to the calf area 
(3 cases). The buttock pain was usually relieved by flex-
ion but aggravated by extension and rotation in most 
of the selected patients. In addition, other symptoms 
would be relieved by flexion in the same manner.

According to radiographic findings, in group A, 

11 cases were classified as Castellvi type I, and 28 cases 
were classified as Catellvis’s type II. L5 transverse pro-
cessectomy was performed bilaterally in 32 cases and 
unilaterally in 7 cases (3 on the left side and 4 on the 
right side).

In group A, the preoperative average VAS score 
was 7.59 ± 0.93 and the postoperative average VAS 
score was 3.82 ± 1.59 (Table 1). 
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However, in group B, the Castellvi type was not 
as a significant factor of pseudoarticular pain (group 
A). Nine cases of Castellvi type I, 7 cases of Castellvi 
type II, 3 cases of Castellvi type III, and also 3 cases of 
normal lumbosacral junction showed pain relief from 
the L4 nerve root block. In cases of L4 nerve root block, 
the presurgical average VAS score was 7.50 ± 0.86 and 
the postsurgical average VAS score was 2.05 ± 1.00. L5 
transverse processectomy was performed bilaterally in 
8 cases and unilaterally in 14 cases (10 on the left side 
and 4 on the right side).

DISCUSSION

LSTV are common congenital anomalies of the 
lumbosacral spine and complete transition results in 
numerous abnormalities of the lumbar and sacral seg-
ments (9). LSTV have the characteristics of 2 types of 
abnormal vertebrae as follows. In the frequent case of 
sacralization of L5, the fifth lumbar vertebra fuses with 
the first sacral vertebra, and the person appears to have 
4 lumbar vertebrae. In another case of lumbarization 
of S1, the first sacral vertebra may not fuse with the 
second, and the person appears to have 6 lumbar ver-
tebrae (9,10).

However, since it was first described by Bertolotti in 
1917, the relationship between LBP with or without leg 
pain and the presence of LSTV has been controversial 
(2,3,8,10-19).

In 1984, Castellvi et al (8) proposed a classification 
for the degree of transition based on the form and 
orientation of the transverse processes. According to 
Castellvi’s classification, there are 4 types of LSTV: type 
I, dysplastic transverse process with height > 19 mm, 
type II, incomplete lumbarization/sacralization, type 
III, complete lumbarization/sacralization with complete 
fusion with the neighboring sacral basis and type IV, 
mixed. The prevalence of LSTV reported in the litera-
ture ranges from 4% to more than 35% (20-24).

This wide range may be explained by the differ-
ences in diagnostic criteria, imaging techniques, and 

confounding factors between the investigated popula-
tion samples.

In a population mainly consisting of Chinese pa-
tients using anteroposterior (AP) plain radiographs for 
diagnosis, Hsieh et al (16) reported a prevalence of 4%. 
However, they excluded Castellvi type I, because this le-
sion would lack effects on spinal biomechanics. Erken et 
al (25) also used AP plain radiographs for diagnosis, but 
did not exclude the subtypes of LSTV. They reported a 
prevalence of 35.9% in a predominantly Turkish popu-
lation sample. No further studies regarding racial dif-
ferences have been published. In a systematic review of 
comparable observational studies from 1986 to 2007, 
Bron et al (26) reported that the mean prevalence of 
LSTV was 12.3%. They reported that about 50% of 
these studies further divided LSTV in lumbarization 
and sacralization with a mean prevalence of 5.5% and 
7.5%, respectively.

Patients with LSTV are often suggested to be prone 
to various secondary pathologic spinal conditions in-
cluding intervertebral disc herniation and/or degenera-
tion, facet joint arthrosis, and spinal canal or foraminal 
stenosis (16,23,27-32).

After studying 2,000 adult patients, Elster (3) found 
no difference in the overall incidence of structural 
pathology of the spine (e.g., spinal stenosis and disc 
protrusion) in patients with LSTV. However, Elster (3) 
also reported a significant difference in the distribution 
of these spinal lesions: bulging disc or disc herniation, 
as it occurred in patients with LSTV, was 9 times more 
common at the level immediately above the transi-
tional vertebra compared to patients without LSTV. The 
increased risk for disc herniation or degeneration at the 
disc level above the LSTV was confirmed by other stud-
ies (16,28,30,31).

Increased disc degeneration of the disc above a 
LSTV is attributed to its relative hypermobility (10,33). 
This may be analogous to the advanced degeneration 
adjacent to a block vertebra or an interbody fusion 
mass (10,23).

Table 1. Cases of  L5 transverse processectomy of  Bertolotti’s syndrome.

Castelvi’s 
Type

Gender Age Distributions Location
LBP

Buttock 
Pain

Pre-
op 

VAS

Post-
op 

VAS

Macnab’s 
Criteria

M F 10’s 20’s 30’s 40’s 50’s 60’s Bi R L E G F P

I 10 12 1 2 4 6 6 4 14 5 4 8 22 7.57 2.0 7 11 1
II (short ) 9 15 2 4 6 9 6 15 6 6 7 27 7.48 2.15 9 20 1 1
II (wide) 9 12 4 4 5 2 10 2 3 4 8 7.4 5.4 2 7 4 2
Total 28 37 1 4 12 16 20 12 39 12 13 19 57 7.5 2.87 18 37 7 3
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Konin et al (34) reported that the LBP of Berto-
lotti’s syndrome is currently thought to be of varying 
etiologies from different locations: 1) disc, spinal canal, 
and posterior element pathology at the level above a 
transition (3,16,10,23,30,35,36), 2) degeneration of the 
anomalous articulation between a LSTV and the sacrum, 
3) facet joint arthrosis contralateral to a unilateral fused 
or articulating LSTV (1,29), and 4) extraforaminal steno-
sis secondary to the presence of a broadened transverse 
process (1,5,23,37,30).

In this study, all selected cases of pain etiology have 
been strictly limited to the degeneration of the anoma-
lous articulation, and they were confirmed by the pain 
relief from an anesthetic block to the pseudoarticula-
tion with exclusion of other pain mechanisms.  

Local anesthetic infiltration of the anomalous 
articulation or facet joint can be used as a diagnostic 
tool to define the origin of pain in a patient with LSTV 
(1,38,39).

In addition, MRI and CT are important to the di-
agnosis of the symptomatic Bertolotti’s syndrome with 
pain etiologies from a pseudoarticulation. In particular, 
coronal MR images and reconstructed CT images are 
helpful to classify and measure the size and shape of a 
pseudoarticulation.  

Many authors have reported that single-photon 
emission computed tomography (SPECT) is help-
ful in differentiating a painful articulation between 
the enlarged transverse process and the sacral ala or 
ilium (Castellvi type II) from symptomatic degenera-
tive changes in the lumbar spine and pelvis (12,39,40). 
Indeed, focal, markedly increased uptake at the lumbo-
sacral articulation has been shown to correspond well 
with the location of the pain (12,39,40). In patients with 
unilateral LSTV (Castellvi type IIa) and contralateral LBP, 
SPECT has proved to be less useful for the evaluation of 
contralateral facetogenic pain, while CT appears to be 
the most sensitive (39). 

Since it was first described by Bertolotti in 1917, 
the association between LBP and LSTV has been dis-
puted (2). Of the 22 reviewed observational studies 
(Table 2), 4 studies reported a positive correlation and 
5 studies reported a negative correlation between LBP 
and LSTV. Therefore, the clinical challenge in patients 
with LSTV presenting with LBP is to determine whether 
an anatomical substrate related to LSTV is the underly-
ing cause of the pain. Hypertrophic transverse processes 
(Castellvi type I) are generally considered to have no 
clinical significance and do not require further atten-
tion in clinical practice (8,16). In patients with more 

severe types of LSTV, however, certain structures should 
receive particular attention during clinical assessment. 
First, the pain may have a discogenic origin, generated 
in the disc above the transitional vertebra (Castellvi 
types II, III, IV) (35). The bulging or herniated disc may 
cause nerve root compression resulting in LBP and sci-
atica (30).   

However, nerve roots may also be compressed 
between the transverse segment of the LSTV and the 
sacral ala (Castellvi type II) (37). Second, the pain may 
be generated in the articulation between the enlarged 
transverse process and the sacral ala or ilium (Castellvi 
type II) (5). Third, contralateral LBP in patients with uni-
lateral LSTV (Castellvi type IIa) may reflect facetogenic 
pain (1).

The treatment of patients with Bertolotti’s syn-
drome has varied over the years. Treatment ranges 
from conservative, nonsurgical treatment, including 
steroid and local anesthetic infiltration into the anoma-
lous lumbosacral articulations, to surgical resection of 
the accessory joint or posterolateral fusion of the tran-
sitional segment.

Jönsson et al (5) reported symptomatic relief in 9 
of 11 patients who received an injection of local an-
esthetic into the anomalous articulations, however, 
all 9 patients subsequently underwent resection of 
the abnormal joint. It appears that the injection was 
extremely useful in the diagnosis of the syndrome but 
did not provide long-lasting relief.

Nonetheless, pain has not always been relieved 
by block to the pseudoarticulation in Bertolotti’s syn-
drome. In our study, effective pain relief by block to the 
abnormal joint was observed in only nearly 25% of the 
patients. Most persistent pain of Bertolotti’s syndrome 
could originate from other etiologies regardless of a 
pseudoarticulation, and the treatment method should 
be chosen according to the nature of the pain (such as 
far-out syndrome, foraminal stenosis, etc.). 

Surgical intervention has also been advocated 
by several authors, including Santavirta et al (7), who 
studied 16 patients with LBP and radiographic evidence 
of anomalous lumbosacral articulations. Half of the pa-
tients underwent resection of the unilateral anomaly, 
whereas the other half underwent posterolateral fusion 
of the transitional segment. Of particular interest, de-
spite the major differences in the operative procedures 
they underwent, there was no significant difference in 
the outcome between the 2 groups.

In our study, we selected strictly the patients with 
Bertolotti’s syndrome whose pain originated from the 
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pseudoarticulation between the enlarged transverse 
process of L5 and the sacral alar by anesthetic block 
into the pseudoarticulation, inducing a transient pain 
relief. The cutting of the base of the transverse pro-
cess of L5 bisectionally has been performed in order 
to block mechanical stress to the pseudoarticulation 
permanently. Among the various pain etiologies of Ber-
tolotti’s syndrome, our cases have only been targeted 
to the pseudoarticulation; although all 61 cases showed 
significant pain relief from the preoperative block to 
pseudoarticulation, the surgical outcomes of the L5 
transverse processectomy showed different results ac-
cording to the type of diarthroidal joint. L5 transverse 
processectomy was significantly effective in cases of 
Castellvi type I as well as Castellvi type II of short joint 
type, however, not effective in the cases of Castellvi 
type II of wide joint type. The exact reason why the sur-
gical results were different in types of anomalous joint 
is unknown. However, we suggest that the pain of a 
pseudoarticulation can arise from the different mecha-
nisms regardless of pain relief by anesthetic injection. 
The pseudoarticulation itself can be the origin of the 
pain such as Castellvi type I and Castellvi type II of short 
joint type, and this kind of pain could be controlled by 
reducing mechanical stress to the pseudoarticulation. 
On the other hand, in the cases of Castellvi type II of 
wide joint type, the pseudoarticulation has already 

acted as a true articulated joint, and therefore, only 
the processotomy for blocking mechanical stress to the 
diarthroidal joint is not effective for relief of the pain 
originating from joint movement. In these cases, the 
posterolateral fusion of L5-S1 would be more effective. 

CONCLUSION

In Bertolotti’s syndrome, the pseudoarticulation 
between an anomalous enlarged transverse process 
and the sacral alar may be the source of pain from the 
buttock and even the lower extremity with or without 
LBP. In addition, these types of pain could be originated 
from the compression of the L4 exiting nerve root by an 
enlarged L5 transverse process. In the cases of patients 
whose pain was relieved by anesthetic block to the 
pseudoarticulation or selective L4 exiting nerve root, 
the bisectional cutting of the base of the transverse 
process of L5 could be an effective treatment for Ber-
tolotti’s syndrome, and it can be easily approached by 
using the paraspinal route.
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