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Introduction
Chronic low back pain arising from various structures of the 
spine constitutes the majority of the pain problems in the 
United States and across the world.1-8 With the increasing 
prevalence of chronic persistent low back pain, numerous 
modalities of treatments applied to manage chronic low back 
pain are also exploding.1,9,10,11 In the United States, epidural 
injections are one of the most commonly utilized modalities of 
treatment in managing chronic low back pain and lower 
extremity pain, in addition to numerous other modalities 

including surgical interventions.12,13 Epidural injections are 
administered by accessing the lumbar epidural space by 
multiple routes including caudal, transforaminal and 
interlaminar. While significant differences have been 
described between these 3 approaches, with the caudal 
approach, multiple advantages include being target specific for 
a lower levels, thus reaching the primary site of pathology, its 
ability to reach the ventrolateral epidural space in a significant 
proportion of patients, and that it can be safely performed in 
cases of post surgery syndrome with hardware, etc. 

Abstract
Background: Ultrasono-guided caudal epidural steroid injections are used for the treatment of radicular 
lumbosacral pain syndromes with the safest, easiest, and minimal risk. Objective: The study is to show efficacy 
of ultrasono-guided caudal epidural steroid in acute and chronic low back pain due to prolapsed lumbar 
intervertebral disc (PLID). Materials and Methods: Thirty consecutive patients with acute and chronic low 
back pain with radiculopathy and without red flag sign where clinical diagnosis were prospectively included in 
this study in Popular Medical College Hospital, Dhanmondi, Dhaka. Results: The mean age was 40.83±13.34 
(mean± SD). Male and female ratio was 3:2. Regarding diagnosis, 56.66% were acute and 43.33% were 
chronic low back pain in which 40% had lumbar canal stenosis, 70% had right sided radiation, 20% had left 
sided radiation and 10% had bilateral radiation.  After 4 weeks, most of the study population was significantly 
improved regarding Visual Analogue Scale (VAS) score in lumbar pain and radiation pain, tenderness over 
lumbar spine, Straight Leg Raising (SLR) test and improvement of mean difference ± Standard Deviation (SD) 
after 4 weeks were 4.25±3.12, 4.58±1.58, 1.7±0.92 and 29.5±16.15 accordingly. Functional improvement of 
Oswestry Disability Index (ODI) from baseline 39.60±7.11 to 15.67±0.96. Mean difference of all variables were 
statistically significant. Conclusion: Ultrasound is an effective tool, not only to guide the insertion of the needle 
into the caudal epidural space, but also to predict the procedural success rate. 
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Caudal epidurals are considered as the safest and easiest, with 
minimal risk of inadvertent dural puncture, even though 
requiring relatively high volumes.1,14 In the past, caudal 
epidural injections have been shown to be effective when 
compared to interlaminar epidural injections.1,14 However, the 
recent literature has shown that while caudal epidural 
injections may not be superior to either interlaminar or 
transforaminal, they may provide equal effectiveness.1,14-18  For 
the therapeutic caudal epidural steroid injections evaluated 
multiple studies utilizing Cochrane Musculoskeletal Review 
group criteria with criteria of short-term relief as less than 6 
months and long-term relief for greater than 6 months, 
showing Level I evidence of short- and long-term relief in 
managing chronic and lower extremity pain secondary to 
lumbar disc herniation and/or radiculopathy. Multiple 
systematic reviews concluded that a caudal approach was the 
most effective for epidural injection of corticosteroids into the 
lumbar region. The efficacy of lumbar epidural steroid 
injections which also included all 3 approaches, showed good 
evidence for caudal epidural, however, inferior to 
transforaminal epidural injections.19-22 The objective of this 
study was to determine the effects of ultrasono-guided caudal 
epidural steroid injections in acute and chronic low back pain 
due to prolapsed lumbar intervertebral disc (PLID), spinal 
stenosis and discogenic pain. The objectives also included the 
evaluation of short-term pain relief with improvement in 
functional status. The ABO system occurs as a result of 
polymorphism of complex carbohydrate structure of 
glycoprotein and glycolipid expressed at the surface of 
erythrocytes or other cells or present in secretions, as glycan 
units of mucin

Materials and Methods
Thirty consecutive patients with acute and chronic low back 
pain with radiculopathy and without red flag sign where 
clinical diagnosis established by physical examination 
supported by Magnetic Resonance Imaging (MRI) were 
prospectively included in the study  from 1st August, 2015 to 
30th November, 2015 in Popular Medical College Hospital, 
Dhanmondi, Dhaka. All patients were referred or self-directed 
after failure to respond to conservative therapy or refusal or 
non-feasibility of surgical intervention. We included all the 
patients available during the recruitment period of three 
months. In Inclusion criteria were age pf patients between 20 
to 70 years with acute (<12 week) or chronic (>12 week) low 
back pain radiating to any side  or both sides, previous history 
of taking any conservative treatment, patient having MRI 
images with contained lumbar disc prolapse, agree to enroll in 
this study. In exclusion criteria were age less than 20 and more 
than 70, progressive neurological deficit, uncontrolled 
diabetes, uncontrolled hypertension, pregnancy, past medical 
history of carcinoma, tuberculosis, osteoporosis, major trauma, 
uncontained lumbar disc prolapse, presence of bleeding 
disorder, local infection, previous treatment of surgery or 
Minimally Invasive Intervention Procedures like caudal or 
interlaminer or transforaminal epidural steroid injection. Data 
was collected by trained personal from a preformed 
questionnaire. Data was processed, edited and paired student-t 
test was done, analyzed by SPSS windows version 20, p value 

<0.05 was considered statistically significant at 95% 
confidence Interval. Before conduction of the procedure, 
patient's medical and imaging records were carefully 
reviewed. Obtaining an informed consent, the procedure was 
performed with strict aseptic precautions and intra-procedural 
vital parameters were monitored. A high resolution ultrasound 
GE Healthcare Volusion E8 (USA) with 12mhz probe was 
used to detect tip of 22 gauge spinal needle real time 
placement (Fig-1). 10 cc was injected (80 mg methyl 
prednisolone: normal saline-1:4) was given through sacral 
hiatus after piercing sacrococcygeal ligament. When the 
Physiatrist was satisfied that the needle was penetrated 
through the sacral hiatus into sacral epidural space, another 7 
MHz probe was placed between 2nd and 3rd lumbar vertebrae to 
observe the turbulence of the injected material was observed in 
the lumbar epidural space. (Fig-3) Patients were monitored for 
one hour in the Popular Medical College Hospital.  Patients 
were followed up at 2nd day, 7th day, 14th day and 28th day. After 
Caudal epidural steroid, patient was advised to do absolute bed 
rest for one day then, gradual return to active life with 
maintaining Activities of Daily Living (ADL), Back muscle 
strengthening exercise.

Figure 1: Caudal epidural needle Placement 

Figure 2: Caudal epidural needle advancement
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Figure 3: Turbulance of Injectate in color Doppler mode.  

Results
The mean age was 40.83±13.34 (mean± SD). Male and female 
ratio was 3:2. Among male and female, businessman (20%) 
and housewife (30%) were highest accordingly. Regarding 
diagnosis, 56.66% were acute and 43.33% were chronic low 
back pain in which 40% had lumbar canal stenosis, 70% had 
right sided radiation, 20% had left sided radiation and 10% 
had bilateral radiation.  43.3% had muscle power 4/5 of 
Extensor Hallucis Longus (EHL) in radiation site. After 4 
weeks, most of the study populations were significantly 
improved regarding Visual Analogue Scale (VAS) score in 
lumbar pain and radiation pain (Fig-4), tenderness over lumbar 
spine, Straight Leg Raising (SLR) test and improvement of 
mean difference± Standard Deviation (SD) after 4 weeks were 
4.25±3.12, 4.58±1.58, 1.7±0.92 and 29.5±16.15 accordingly 
(Table-1). 90% of study population returned their muscle 
power of Extensor Hallucis Longus (EHL) 5/5 after 4 weeks. 
Functional improvement of Oswestry Disability index (ODI) 
from baseline 39.60±7.11to 15.67±0.96 (Table-1). Mean 
difference of all variables were statistically significant. 
(P value <0.001) 

Figure-4: Improvement of low back pain and radiation at 2, 7, 
14, 28 day (n=30)

Table-I: Improvement of tenderness, SLR and ODI at 2nd, 7th, 
14th, 28th days (n=30)

SD= Standard deviation, SLR=Straight leg raising test,ODI-
Oswestry Disability Index,* Statistically significant (p <0.05)

Discussion
The mean age was 40.83±13.34 (mean± SD). Male and female 
ratio was 3:2.  A stuy in Iran showed that mean age of 65.4 ± 
14.6 years (range, 36-90) which is higher than our study group 
probably due to higher life expectancy and different 
occupational status responsible for low back pain.23 In another 
study, the mean age was 42.00±14.01 years.24 Among male 
and female, businessman (20%) and housewife (30%) were 
highest accordingly. Most of the female were housewife and 
they had to do work in kitchen room with repeated squatting 
and also history of using low commode specially after low 
back pain. Regarding diagnosis, 56.66% were acute and 
43.33% were chronic low back pain in which 40% had lumbar 
canal stenosis, 70% had right sided radiation, 20% had left 
sided radiation and 10% had bilateral radiation. In Mahshid 
Nikoosereshtet al in Iran showed that 58.8% had spinal canal 
stenosis and Moniruzzaman M et al showed that 30% had 
lumbar canal stenosis due to disc prolapsed which very similar 
to this study.43.3% had muscle power 4/5 of Extensor Hallucis 
Longus (EHL) in radiation site. 90% of study population 
returned their muscle power of EHL 5/5 after 4 weeks. After 4 
weeks, study population were significantly improved 
regarding Visual Analogue Scale (VAS) score in lumbar pain 
and radiation pain (figure-1), tenderness over lumbar spine 
and Straight Leg Raising (SLR) test in terms of mean 
difference ± Standard Deviation (SD) were 4.25±3.12, 
4.58±1.58, 1.7±0.92 and 29.5±16.15 respectively (Table-1). 
Functional improvement of Oswestry Disability Index (ODI) 
from baseline was 39.60±7.11 to 15.67±0.96 (Table-1) 
indicate that patients need endurance and fitness training for 
further improvement of ODI scores. Besides, ODI score-
15.8±1.0 explained as minimum disability. ODI was used on a 
0-5 point score to assess limitations of daily activities due to 
pain. The index includes:(1).pain intensity, (2) personal care
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Variable Follow up visit 
Mean difference ± 
SD 

P  value 

Tenderness  At 2nd day 0.73±0.74 <0.001* 
At 7th day 0.7±3.79 .321 
At 14th  day 1.6±0.81 <0.001* 
At  28th day 1.7±0.92 <0.001* 

SLR test 
 At 2nd day 10.83±10.43 <0.001* 

At 7th day 22.33±13.11 <0.001* 
At 14th  day 26.33±16.23 .<0.001* 
At  28th day 29.5±16.15 <0.001* 

ODI 
(baseline-
39.60±7.11)

 At 2nd day 11.8± 4.26 <0.001* 
At 7th day 17.17± 4.87 <0.001* 
At 14th  day 20.8± 5.71 <0.001* 
At  28th day 23.93± 6.15 <0.001* 



 (washing, dressing), (3) lifting of weight, (4) walking, (5) 
sitting, (6) standing, (7) sleeping, (8) sex life (if applicable), (9) 
social life, (10) traveling. Mean difference of all variables were 
statistically significant (p value <0.001). A high resolution 
ultrasound GE Healthcare Volusion E8 (USA) with 12 MHz 
probe was used to detect tip of 22 gauge spinal needle real time 
placement. (Fig-1) An author used a high-frequency transducer 
(5-12 MHz) to identify the sacral hiatus.25 With the patient in 
the prone position, the sacral hiatus is palpated, and a linear 
high-frequency transducer (curved low frequency transducer in 
obese patients) is placed transversely at the midline to obtain a 
sonographic transverse view of the sacral hiatus.26,27 The 2 bony 
prominences of sacral cornua appear as 2 hyper echoic 
reversed U-shaped structures. Between the 2 cornua, one can 
identify 2 hyper echoic band-like structures: the 
sacrococcygeal ligament on top and the dorsal bony surface of 
the sacrum at the bottom and the sacral hiatus as the 
hypoechoic area in between. A 22-gauge needle is then inserted 
between the 2 cornua into the sacral hiatus. A 'pop' is usually 
felt as the sacrococcygeal ligament is penetrated. The 
transducer was then rotated 90 degrees to obtain a longitudinal 
view of the sacrum and sacral hiatus, and the needle is 
advanced into the sacral canal under real-time sonographic in 
the longitudinal view (Fig-2). In adults, it is usually difficult to 
follow the needle once in the sacral canal secondary to the 
bony artifacts from the sacrum wall. After negative aspiration 
for cerebrospinal fluid and blood, injection is carried out under 
real-time sonography, where one can notice turbulence in the 
sacral canal and monitor the spread of the injectate cephalad, 
which is not an easy task in adults. However, it is very 
subjective and unreliable because turbulence from the injectate 
(Fig-3) can be interpreted as flow in many directions with 
different colors and can be misinterpreted as 
intravascularinjection. The best way to rule out unintentional 
intravascular or intrathecal injection is still by contrast 
fluoroscopy.28 Complications related to caudal epidural 
injections are rare. In this study, no complication was seen. 
However, occasional complications may become worrisome. 
The common complications are related to either the needle 
placement or related to the drug activity. These include 
infection, either local or epidural, abscess, discitis; 
intravascular injection either intervenousor intraarterial with 
hematoma formation, spinal cord infarction; extra epidural 
placement with subcutaneous injection; subdural injection, 
dural puncture with post lumbar puncture headache, nerve 
damage, intracranial air injection or increased intracranial 
pressure; pulmonary embolism; and adverse effects of 
steroids.29 Other much less common complications include 
transient blindness, retinal hemorrhage and necrosis, serous 
chorioretinopathy, persistent recurrent intractable hiccups, 
flushng, chemical meningitis, arachnoiditis, discitis, epidural 
hematoma, epidural abscess, and other complications. Other 
complications of corticosteroid administration include 
suppression of pituitary-adrenal axis, hypercorticism, 
Cushing's syndrome, osteoporosis, avascular necrosis of bone, 
steroid myopathy, epidural lipomatosis, weight gain, fluid 
retention, and hyperglycemia.30-46 Limitations of US in 

neuroaxial applications are discussed earlier, and the authors 
feel that neuroaxial (intrathecal and spinal) applications of US 
should be limited to regional anesthesia and obstetric 
anesthesia practice where fluoroscopy is not readily available. 
Until we have better technology, US should have no role in 
neuroaxial (intrathecal, epidural) blocks in chronic pain practice 
as fluoroscopy (which is superior) is readily available.28

Conclusion
Ultrasound provides direct visualization of various soft tissues 
and bony surfaces, guiding real-time needle advancement, 
confirming the spread of injectate around the target and avoids 
exposing both the health care provider and the patient to the 
risks of radiation. This method may be a good alternative to the 
current standard of fluoroscopic guidance and bring a new 
hope for Interventional Physiatrist. Patients with lumbosacral 
radiculopathy due to disc prolapsed, caudal epidural steroid 
injection would be treatment of choice not only after failure of 
conservative treatment but also boost up of management of 
acute and chronic Low Back Pain with radiation. Further large 
scale study is needed for assessment of efficacy of sono guided 
caudal epidural injections in PLID. 
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