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Abstract 
Objective: Patients with Bertolotti’s syndrome (BS) typically present with chronic, paramedian, low back pain (LBP), associated with abnormal enlargement of the transverse process (TP) of the most inferior lumbar vertebra, usually associated with lumbosacral transitional vertebra (LSTV). This article presents the authors experience with surgical treatment to Bertolotti’s syndrome and proposes a modified minimally invasive tubular microsurgical transverse processectomy.
Method: Retrospective case series study of all consecutive patients with Bertolotti’s syndrome treated surgically. This article describes a new modified minimally invasive tubular microsurgical transverse processectomy proposed by the authors in order to facilitate the transverse processectomy. 
Results: Fourteen patients were included. Seven cases were patients with symptomatic isolated Bertolotti’s syndrome, and the other 7 cases had another associated disc lumbar disorder treated surgically during the same procedure. The average age at the date of the surgery was 38.7 y (range: 24 -55 y.o.). The average follow-up after the surgery was 10 months (range: 4 -31 months). According to the Castellvi radiographic classification system, 13 cases were classified as type II, being 6 with the pseudoarticulation on the right side, 4 left on the side, and 3 cases bilaterally; and 1 patient was type IV, with the pseudoarticulation on the left side. Seven patients were treated using minimally invasive tubular microsurgical transverse processectomy only for the BS, which was performed bilaterally in 2 cases and re-operate one patient because the bone resection was incomplete, in a total of 10 surgeries. Intraoperative fluoroscopy was used in all of those cases to locate the base of the enlarged TP (7/7); intraoperative neuromonitoring (IONM) was used in 5 patients (5/7), and 3D intraoperative advanced spinal image was used to check the final bone resection for the last 4 cases (4/7). 
Among the 7 patients who were submitted to surgery only for the BS, 4 of them had only paramedian lower back pain, 3 patients had radicular pain associated with the paramedian lower back pain, 2 had type II A with ipsilateral radicular pain, and 1 had type II B with bilateral radicular pain. The average paramedian lower back pain pain score before the surgery on visual analogue scale (VAS) for the 7 patients was 6.4 (range: 5 -7 ) and reduced to 1.4 (range: 0- 3 )  at the latest follow-up after surgery, while the average pain score of the radicular pain before the surgery was 1.1 (range: 0-6 ) and reduced to 0.6 (range: 0-7) after the surgery. We had 1 patient who complaint only of paramedian lower back pain before the surgery, but the patient experienced new radicular pain right after the surgery, mostly likely due to the intraoperative nerve manipulation, which started to improve gradually after 1 month of postoperative with conservative treatment. 
Conclusions: This article proposes a new modified minimally invasive tubular microsurgical transverse processectomy, as it is a potentially safe and effective surgical treatment of selected patients with Bertolotti’s syndrome.
Level of Evidence: Level IV (case series with no, or historical, control group) of Medical Evidence was provided with this case series supporting the role of a new modified minimally invasive tubular microsurgical transverse processectomy for surgical treatment to Bertolotti’s syndrome. Recommendation Grade C (option, either a single Level II study or consistent findings from Level IV or V studies) can be formulated supporting the role of minimally invasive tubular microsurgical transverse processectomy for surgical treatment to Bertolotti’s syndrome.
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