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Radicular pain is a common reason for patients to consult at back pain clinics. While epidural steroid  

injections are widely done, some aspects are still controversial. The epidural space can be accessed via a  

transforaminal approach, an interlaminar route or by passing through the sacral hiatus. The aim of this  

article is to describe the epidural injection technique through the sacral hiatus that our team uses and to  

report our experience with it. Beyond the treatment effect, sacral hiatus corticosteroid injection can be 

useful as a diagnostic test or as an interim solution. Image-guided injection is recommended to ensure 

optimal positioning of the needle below S3. Sacral hiatus corticosteroid injection is a relevant alte rnative 

for treating lumbar radiculopathy in adults. 

 

 

1. Introduction 

 
Radicular pain is a very common reason for patients to consult 

at spine surgery clinics. Among the potential treatment options, 

epidural steroid injections are widely done, especially in the lumbar 

area to reduce the inflammation that may be causing the pain. 

Several types of injections are feasible in the epidural space, 

although each has its advantages and disadvantages. A foraminal 

approach allows a small volume of corticosteroid to be injected as 

close as possible to the nerve root, while an interlaminar approach 

is preferred for bilateral conditions [1]. It is also possible to use a 

caudal approach to the epidural space through the sacral hiatus [2]. 

Results of sacral hiatus injections have been described for treat- 

ing radicular pain attributed to the disc [3] or bone (stenosis) [4] 

and also for axial low back pain [5] with satisfactory results. The aim 

of this technical note is to describe our epidural injection technique 

through the sacral hiatus and to report our experience according to 

the cause of the radicular pain. 

 
2. Anatomy of sacral hiatus 

 
The sacrum consists of five fused vertebras and is dorsally con- 

vex. The coccyx is made up of three to five rudimentary triangular 
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vertebrae, with the base fixed to the sacrum by the sacrococcygeal 

ligaments. The sacral hiatus is delimited laterally by the lateral 

sacral crests and is a natural opening in the junction of the dor- 

sal midline making up the caudal end of the central spinal canal 

with opening on the epidural space. 

Proximally, the sacral canal contains the termination of the dural 

sac, which varies in its level. However, some anatomical studies 

[6] have shown a termination across from S2 in 83% of cases, and 

according to Seroglu et al. [7] – who did an MRI study of 2669 

patients – the dural sac finishes below S3 in less than 0.1% of cases. 

 
3. Technique for sacral hiatus corticosteroid injection 

 
The injection can be done blind, with fluoroscopy guidance or 

with ultrasound guidance. However, not doing an image-guided 

injection is associated with higher risk of failure and complications 

and cannot be recommended in practice. 

Thus, the injection is typically done with fluoroscopy guidance 

with a patient in the prone position. Having the patient on his/her 

side with the hip flexed has also been described; it is relevant 

in patients with a large abdominal mass and could also increase 

the analgesic effect on radicular pain [8]. After local anesthesia, 

the epidural needle in inserted at a 45◦ angle to horizontal using 

a lateral fluoroscopy view (Fig. 1) until the hiatus opening. Once 

the needle has passed the sacrococcygeal ligament, it is gradually 

horizontalized and gently advanced until it reaches its final posi- 

tion (below S3), still under fluoroscopy guidance (Fig. 2). Before 
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Fig. 1.  Initial positioning of the needle at 45◦ relative to horizontal. 

 

 
Fig. 2. Final position of the needle after horizontalization. 

 

 
injecting the corticosteroid mixture, we pull back on the plunger 

to aspirate the needle and ensure the injection is not intravascular 

or intrathecal. After the injection, the patient is turned onto their 

back for cardiorespiratory monitoring. 

 
4. Methods 

 
A retrospective study was done of 62 patients. All underwent 

sacral hiatus corticosteroid injection to treat radicular pain related 

to lumbar spine disease. The patient assessment consisted of a clin- 

ical examination with MRI scan of the lumbar spine. All injections 

were done in the operating room, with strict aseptic procedures and 

lateral fluoroscopy views. Local anesthesia was done on the skin 

over the sacral hiatus using 1% lidocaine without adrenaline. In all 

cases, a 15 mL solution combining an ampule of triamcinolone ace- 

tonide (80 mg/2 mL) and saline was injected. No anesthetic agent 

was added to the injected solution. A switch was done in patients 

undergoing anticoagulant therapy, but not those receiving low- 

dose antiplatelet drugs (< 160 mg/day). 

Data analysis consisted of lumbar and radicular pain levels on 

visual analog scale (VAS) before the procedure, 1 month later and 

1 year later. The results were compared relative to the cause of 

the radicular impingement with one subgroup having a disc ori- 

gin and another group having a bone origin. All the patients were 

Table 2 

Comparison of mean lumbar pain (VAS-L) and radicular pain (VAS-R) by compres- 

sion source. 
 

 Bone compression Disc compression p-value 

VAS-L Initial 6.7 SD = 1.8 5.9 SD = 3.1 0.238 
 1 month 5.2 SD = 2.5 2.9 SD = 2.9 0.002 
 1 year 4.7 SD = 2.6 2.8 SD = 2.7 0.01 

VAS-R Initial 5.4 SD = 3.1 6.9 SD = 2.2 0.027 
 1 month 3.6 SD = 3.1 3.1 SD = 2.7 0.437 

 1 year 3.1 SD = 3.3 2.4 SD = 2.7 0.416 

 
contacted by telephone 1 year after the procedure to inquire about 

their condition. 

 
5. Results 

 
Thirty-two women and 30 men with a mean age of 61 years 

[24–90] were included in the study: 24 had lumbar or radicular pain 

with a bone origin (canal stenosis) and 38 had pain due to a disc ori- 

gin (herniated disc). In the entire cohort, the VAS-L and VAS-R were 

significantly lower (6.2 vs. 3.5, p < 0.001 and 6.6 vs. 3.3, p < 0.001, 

respectively) with stable results at 1 year of follow-up (Table 1). The 

sub-group analysis (Table 2) found the VAS-R was initially signifi- 

cantly higher in the disc compression group (6.9 vs. 5.4, p = 0.027) 

and the VAS-L was significantly lower at the final follow-up (2.8 

vs. 4.7, p = 0.01). There were no injection-related complications. At 

the final review, 33% of patients with bone-related compression 

and 16% of patients with disc-related compression required surgical 

treatment. 

 
6. Discussion 

 
The role of corticosteroid injections in the treatment of radicu- 

lar pain is still debated, although they are very widely used in daily 

practice. While the sacral hiatus approach is not the most com- 

mon, it has certain advantages relative to other approaches. In fact, 

caudal entry into the epidural space is easy and the risk of incor- 

rect needle placement is low for a trained surgeon, thus there is no 

need for contrast solution to be injected [9]. Furthermore, the risk 

of accidental dural puncture is low, and the injection is still feasible 

in patients who have previously undergone lumbar spine surgery 

[1]. According to Park et al. [10], the needle can be positioned just 

after passing by the sacrococcygeal ligament, which reduces the 

risk of intrathecal or intravascular injection with epidural filling 

and comparable results at 1-month follow-up. 

The injection volume is larger than for a foraminal or interlami- 

nar injection. This allows the product to diffuse, reaching the L2-L3 

level (Fig. 3), which makes it useful when symptoms are more dif- 

fuse (multiple nerve roots or not well defined) [4,5], a scenario that 

is less well suited to the transforaminal approach. 

The results of our study were better when treating disc-related 

radicular pain, which may also be related to the natural history 

of disc herniation. However, similar findings were reported by 

Manchikanti et al. [3] who added a local anesthetic to the corticos- 

teroid being injected. We choose not to include a local anesthetic in 

the injection mixture; instead, we used a 15 mL volume combining 

triamcinolone acetonide with sterile saline. The choice not to inject 
 

Table 1 

Change in mean lumbar pain (VAS-L) and radicular pain (VAS-R) over time. 
 

Compression source Initial 1 month 1 year Comparison 

initial/1 month 

Comparison 

initial/1 year 

Comparison 1 

month/1 year 

Bone VAS-L 6.7 SD = 1.8 5.2 SD = 2.5 4.7 SD = 2.6 0.002 < 0.001 0.204 

VAS-R 5.4 SD = 3.1 3.6 SD = 3.1 3.1 SD = 3.3 0.002 0.001 0.157 

Disc VAS-L 5.9 SD = 3.1 2.9 SD = 2.9 2.8 SD = 2.7 < 0.001 < 0.001 0.744 

VAS-R 6.9 SD = 2.2 3.1 SD = 2.7 2.4 SD = 2.7 < 0.001 < 0.001 0.208 



 

 
 

Fig. 3. Example of sacral hiatus corticosteroid injection with contrast solution; CT 

scan taken after the procedure (sagittal midline slice) showing diffusion toward the 

L2-L3 disc. 

 
a local anesthetic is related to the two cases of severe complica- 

tions (one paraplegia and one persistent cauda equina syndrome) 

attributed to use of local anesthetic [11,12]. Use of certain corti- 

costeroids like triamcinolone acetonide can also be incriminated in 

the occurrence of serious adverse events, especially with acciden- 

tal intravascular injection [1]. The triamcinolone acetonide used in 

this retrospective study was not associated with adverse events and 

has the benefit of prolonged efficacy. However, this product is not 

approved for use in this indication, thus caudal epidural injections 

must be done with prednisolone acetate [1]. 

More recently, ultrasound-guided injection in the sacral hiatus 

has been described. The advantage of using ultrasound is the ability 

to detect injection abnormalities or anatomical variations in the 

region of interest [13] and to improve the needle placement rate 

[14]. This would also eliminate the irradiation of the patient and 

surgeon, and is a reminder of the importance of radioprotective 

measures [15,16]. 

This study has its limitations, particularly its retrospective 

nature and the small number of patients analyzed. Nevertheless, 

our findings point to sacral hiatus corticosteroid injections being 

beneficial for treating lumbar radicular pain, especially in patients 

whose pain is due to disc herniation. Moreover, while the efficacy 

was not as good when the compression had a bone origin, the injec- 

tion was still effective in most cases. For us, this is an indication 

 
for sacral hiatus injection with a diagnostic goal and could also be 

an interim solution in patients who did not respond to surgical 

treatment. 

 
7. Conclusion 

 
Sacral hiatus corticosteroid injection is a relevant alternative for 

treating lumbar radiculopathy in adults. It is a low risk method that 

achieves a treatment effect in patients with lumbar pain having a 

disc or bone origin. This procedure is relevant as a diagnostic test 

or an interim treatment solution. Image-guided injection is rec- 

ommended to ensure optimal positioning of the needle below S3. 

Additional studies will be required to confirm our findings. 
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