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Introduction: Low-back pain with accompanying neurogenic claudication is a common 
diagnosis in pain and spine centers around the world, with an evolving algorithm of 
treatment. One option for the treatment of neurogenic claudication by decompressive strate-
gies centers on percutaneous direct decompressive techniques. Although commonly 
employed in clinical practice, there have been no formal investigations looking at safety of 
percutaneous direct decompression without the use of an epidurogram and relying on osteal 
landmarks. The purpose of this study was to investigate the safety of percutaneous direct 
decompression performed without the use of the epidurogram.
Methods: After an IRB exemption had been obtained from the Western Investigational 
Review Board, data were retrospectively analyzed from July 2018 to August 2020 on 
patients that had undergone percutaneous direct decompression using the Mild procedure 
in a single center by a single physician. Data were analyzed quantitatively for reported 
complications within 3 months of the procedure, including nerve injury, hematoma, infec-
tion, death, or allergic reaction to contrast use.–
Results: Chart review yielded 147 individual patients who had undergone percutaneous 
direct decompression from July 2018 to August 2020. In this data set, women outnumbered 
men, with an average age of 76 years, with L4–L5 followed by L3–L4 being the most 
common levels decompressed. Of the 147 patients was performed, utilizing an epidurogram 
versus no epidurogram for decompression, with no complications. These data are the first to 
describe the safety of percutaneous direct lumbar decompression without the use of contrast.
Conclusion: This study strongly suggests the use of an epidurogram is not necessary for the 
safe decompression of a patient with symptomatic spinal stenosis and neurogenic claudica-
tion utilizing percutaneous direct decompression.
Keywords: spinal stenosis, lumbar stenosis, minimally invasive, epidurogram

Introduction
Low-back pain with accompanying neurogenic claudication is a common diagnosis in 
pain and spine centers around the world, with an evolving algorithm of treatment.1 In 
the interventional pain community, one option for the treatment of neurogenic clau-
dication by decompressive strategies centers on percutaneous direct decompressive 
techniques. Up to 85% of spinal canal narrowing is attributed to some contribution of 
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a hypertrophic ligamentum flavum,leading to central steno-
sis, and minimally invasive direct decompressive treatment 
debulks hypertrophic ligamentum flavum–relieving pressure 
caused by stenosis, while leaving no implants behind.2 

Thirteen clinical studies and >25 published papers have 
established the safety and long-term efficacy of percuta-
neous direct decompression, and a level 1 randomized con-
trolled trial demonstrated similar safety for percutaneous 
direct decompression and epidural steroid injections.3 

Although these data exist, patient selection for treatment 
candidacy and the procedure itself are evolving.4 

Percutaneous direct decompression procedurally has 
evolved from a dedicated ipsilateral incision and epiduro-
gram to a midline incision with or without the need for an 
epidurogram. Although this has been employed in clinical 
practice, there has been no formal investigation of the safety 
of percutaneous direct decompression without the use of an 
epidurogram and relying on osteal landmarks. The purpose 
of this study was to investigate the safety of percutaneous 
direct decompression performed without the use of an epi-
durogram, representing the first publication investigating the 
safety of the direct decompressive strategy without the use 
of contrast and placement of an epidural for an epidurogram.

Methods
After an IRB exemption had been obtained by the Western 
Investigational Review Board, data were retrospectively ana-
lyzed from July 2018 to August 2020 on patients that had 
undergone a percutaneous direct decompression using the 
Mild procedure (Vertos Medical, Aliso Viejo, CA, USA) in 
a single center by a single physician. The reason for the 
exemption from the review board was that this was 
a retrospective chart review with no patient-identifying infor-
mation for analysis, was of low risk to patients, and patient- 
data confidentiality complied with the Declaration of 
Helsinki. Data were analyzed quantitatively for reported 
complications within 3 months of the procedure, including 
nerve injury, hematoma, infection, death, or allergic 
reactions to contrast use. For purposes of analysis, descrip-
tive statistics were used. For calculation of decompression, 
each level was counted once, regardless of whether it had 
been treated unilaterally or bilaterally. Similarly, for most 
common levels, each was counted once, regardless of 
whether it had been treated unilaterally or bilaterally.

Results
Chart review yielded 147 individual patients who had 
undergone the percutaneous direct decompression 

procedure from July 2018 to August 2020. Of these, data 
had been obtained within 3 months postprocedure to detect 
complications, with specific queries for infection, nerve 
injury, bleeding, death, or contrast allergy. Demographic 
information for these patients that had undergone percuta-
neous direct decompression for treatment of symptomatic 
spinal stenosis, defined for the purposes of this report as 
pain in the back or the leg with standing that improves 
with sitting or bending forward, is represented in Table 1.

We then identified those patients that had undergone 
percutaneous decompression with the use of an epiduro-
gram (80) compared to those that had undergone the 
procedure without the use of an epidurogram (67). Data 
were tabulated based on level decompressed and side of 
decompression — unilateral versus bilateral. The bilateral 
percentage represented the likelihood of the level being 
managed bilaterally, and otherwise it had been performed 
unilaterally on the symptomatic side.

Complication rates were reviewed, as highlighted in 
Table 2, investigating the occurrence of nerve injury, hema-
toma, infection, death, or allergic reaction to contrast during 
the decompressive procedure. There were no reported com-
plications on the day of the procedure, immediate postopera-
tive period (within the first 2 weeks), or during the 3-month 
follow-up (±2 weeks) for either the epidurogram or no- 
epidurogram groups, representing the upper limit of 
a “global period” for minimally invasive spine procedures.

In this data set, women outnumbered men, with an 
average age of 76 years, with L4–L5 followed by L3–L4 
the most common levels decompressed. The contrast and 

Table 1 Demographic information

Sex n Contrast Noncontrast

M 63 33 30

F 84 47 37

Age, 
years

Mean 76.7 76.4 77.2

Stenotic 
level

L1–L2 5 2 3

L2–L3 21 11 10

L3–L4 77 35 37
L4–L5 89 45 44

L5–LS1 6 3 3
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noncontrast treatment groups were evenly matched on age, 
sex, stenotic levels, and levels treated. Of the 147 patients, 
percutaneous direct decompression, as indicated in the 
lumbar spine from L1 to S1, was performed with no 
complications. These data are the first to describe the 
safety of percutaneous direct lumbar decompression with-
out the use of contrast. Interestingly, in this data set, nearly 
80% of the single level procedures were performed bilat-
erally, most often at L4–L5, and two-level decompressions 
were performed with the most common level being L3– 
L4, where nearly half were performed bilaterally.

Discussion
The era of minimally invasive decompressive procedures 
performed by spine surgeons and pain physicians is evol-
ving. With the advent of minimally invasive spine proce-
dures, patients have access to a therapy that may delay or 
prevent future invasive open surgery for neurogenic clau-
dication and spinal stenosis. Published data suggest that 
this percutaneous direct decompression therapy has a high 
rate of success with limited risk.3 For the Mild procedure, 
a five-point mean numeric pain-rating scale improvement4 

with mean ODI responder improvement of 32 points,5 

indicating significant pain reduction and functional 
improvement, has been achieved at 2-year follow-up.

Historically, percutaneous direct decompression was 
performed by initially placing an epidural at the level or 
the level above the spinal stenosis.4,5 This allows for 
production of an epidurogram and outlining the posterior 
border of the epidural space. The ligamentum flavum, 
which is decompressed to allow for treatment of the neu-
rogenic claudication from central spinal stenosis with 
a contribution of least 2.5 mm length of hypertrophy, is 
posterior and superficial to the epidural space (Figure 1). 

Further, a contralateral oblique view of the interspinous 
space allows a working view, where the lamina of the 
target spinal stenosis level is identified, simplifying 
decompression and portal placement (Figure 2). This 
affords clear identification of the lamina and target loca-
tion for decompression. It has been postulated that this 
view can be used effectively and safely.

Additionally, the procedure was further streamlined in 
both treatment arms by the use of a single midline incision 
that can be shifted laterally to accommodate the placement of 
the portal for access to the ligamentum flavum, deep to the 
ipsilateral lamina, but superficial to the epidural space 
(Figure 3A–C).

This creates an opportunity to move away from the routine 
use of epidurograms for this procedure. In the MiDAS 

Table 2 Treatment strategy, contrast use, and complications

n Commonest 
level treated

Bilateral* Complication** rate (%) in ±2 
weeks from procedure

Complication** rate (%) at 3 
months (±2 weeks)

One level

Contrast 54 L4–L5 81% 0 0
No contrast 42 L4–L5 78% 0 0

Multilevel

Contrast 26 L3–L4 48% 0 0
No contrast 25 L3–L4 44% 0 0

Notes: *Number of patients treated bilaterally. Otherwise, they were treated unilaterally on symptomatic side. **Occurrence of diagnosed nerve injury, hematoma, 
infection, death, or allergic reaction to contrast during the decompressive procedure.

Figure 1 Fluoroscopic lateral (A) and right contralateral oblique view (B) of target 
level on epidurogram.
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ENCORE study, the complication rate was 1.3% (two 
patients) one with intraoperative oozing at the treatment 
site). Gel foam was administered, and the patient was dis-
charged the same day with no complications. The second 
patient had postoperative pain possibly related to the Mild 
procedure that resolved within 3 days of the index procedure.3

As the procedure continues to evolve, this real- 
world retrospective review suggests that the Mild 

procedure maintains its safety profile with the no- 
contrast approach, and should thus continue to be posi-
tioned early in the treatment algorithm for patients with 
neurogenic claudication and ligamentum flavum hyper-
trophy ≥2.5mm after failure of conservative 
measures.

Limitations of this study include the retrospective 
nature of the investigation. Although the MiDAS 
ENCORE study of 149 patients indicated a reoperation 
rate of 5.6% at 2-year follow-up6 and an adverse-event 
rate of 1.3%,3 this single-site study may not translate to 
a broader application of the percutaneous direct decom-
pressive method using a single incision and absence of 
an epidurogram. Furthermore, efficacy was not evalu-
ated for either group, as this study was focused on 
patient safety. Percutaneous decompression–technique 
variance and efficacy comparisons are under way. 
Prospective studies need to be performed with a direct 
comparison of safety and efficacy of the new technique 
described in this cohort.

Conclusion
This study strongly suggests the use of an epidurogram 
is not necessary for the safe decompression of a patient 
with symptomatic spinal stenosis with neurogenic clau-
dication utilizing percutaneous direct decompression.

Figure 2 Epidural line from contralateral oblique view.

Figure 3 (A) Midline incision. (B) Midline incision shifted to the left. (C) Midline incision shifted to the right.
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