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Background: The development of back pain following epidural analgesia is one reason for
patient refusal of neuraxial analgesia. The primary endpoint of this study was to compare
the incidence and severity of back pain following midline and paramedian epidural tech-
nique. The secondary endpoint was to identify the risk factors associated with the occur-
rence of back pain.

Methods: This prospective randomized study included 114 patients receiving thoracic epi-
dural catheterization for pain management following upper abdominal or thoracic surgery.
Patients were allocated to either the midline or the paramedian group by computer-generat-
ed randomization. An investigator who was blinded to the patient group interviewed patients
at 24, and 48 h, and 3-5 days after surgery about the existence of back pain and its severity.

Results: The total incidence of back pain following epidural anesthesia was 23.8% in the
midline group and 7.8% in the paramedian group. The numerical rating scale of back pain
was not different between the two groups at 24 h and 4 days after surgery. The paramdian
technique was associated with a lower incidence of back pain than the midline technique
(95% confidence interval 0.05-0.74, odds ratio 0.2, P < 0.01). However, the number of at-
tempts, surgical position, body mass index, and duration of surgery were not associated
with back pain.
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INTRODUCTION

One reason for patient refusal of spinal or epidural anes-
thesia is the fear of back pain following neuraxial anesthesia
[1]. Previous study demonstrated that 4% (54/1,191) of pa-
tients were not satisfied with spinal anesthesia, and 29% of
dissatisfied patients stated that back pain was the reason for

their dissatisfaction [1]. The reported incidence of back pain
following epidural anesthesia ranges from 2% to 27%. Local-
ized tissue trauma during needle entry and excessive
stretching of the supraspinous and interspinous ligaments
are possible mechanisms for the development of back pain
following neuraxial anesthesia [1,2].

Thoracic epidural analgesia (TEA) is a favored method for
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the analgesia after upper abdominal and thoracic surgery
[3,4]. The thoracic epidural space can be approached via
midline and paramedian methods in either the prone or de-
cubitus position [2-4]. In the midline technique, the needle
is advanced under the lower margin of the spinous process
of the targeted upper vertebrae and passes in the order of
the supraspinous ligament, interspinous ligament, ligamen-
tum flavum, and the epidural space. In the paramedian
technique, the needle is not advanced between the spinous
processes, but is inserted 1 cm lateral and 1 cm caudal to the
caudal edge of the spinous process in the sagittal plane. If
the paramedian technique is used, the needle encounters
the ligamentum flavum without puncturing the supraspi-
nous and interspinous ligaments.

According to a previous study, a large-bore spinal needle
during spinal anesthesia resulted in more patients suffering
from post-dural puncture back pain due to the increased de-
gree of tissue injury [5]. Suggested risk factors for the devel-
opment of back pain following epidural anesthesia include
preexisting back pain, a higher body mass index (BMI), the
size of the Touhy needle, the injection technique, the dura-
tion of surgery, the patient’s position during surgery, and the
number of needle attempts [1]. Among these risk factors, the
effect of the epidural technique on the occurrence of back
pain was not specifically investigated. The midline tech-
nique always penetrates the spinal ligaments during epidur-
al entry, resulting in the potential occurrence of back pain.
Our hypothesis is that not penetrating the supraspinous and
interspinous ligaments can reduce the incidence of back
pain following epidural analgesia. The primary endpoint of
this study is to compare the incidence and severity of back
pain following midline and paramedian epidural technique.
The secondary endpoint of this study is to identify risk fac-
tors associated with the occurrence of back pain.

MATERIALS AND METHODS
Patients

This prospective and randomized study was conducted
under the approval of the Institutional Review Board (no.
2021-03-061). After fully explaining the potential benefits
and risks of this study, all patients provided informed con-
sent. This study was registered before patient enrollment at
ClinicalTrials.gov (NCT05082220).

Data were collected from March 2021 to November 2021.
One hundred and fourteen patients with an American Soci-

www.anesth-pain-med.org

ety of Anesthesiologists physical status classification of I-1I,
who were aged between 30 and 75 years, were included. The
types of surgery included gastrectomy, lung lobectomy, liver
lobectomy, and esophagectomy. Patients with preexisting
back pain and those who cannot have a conversation or with
reduced ability to assess their back pain due to dementia
were excluded. Patients with a thoracic spine deformity or
congenital anomalies, and a contraindication for epidural
analgesia such as allergy to local anesthetics, bleeding ten-
dency and pregnancy were also excluded.

Group allocation

Patients were allocated to either the midline or the para-
median group by computer-generated randomization. All
patients in both groups received thoracic epidural catheter-
ization one day before surgery.

Thoracic epidural access

For TEA in this study, all thoracic epidural entries were
performed via fluoroscopic guidance in the outpatient pain
management clinic one day before surgery. A pain physician
with more than 15 years of experience in fluoroscopic guid-
ed injections performed all TEAs.

For a paramedian or midline approach of TEA, the inter-
laminar space of the 9th to the 10th thoracic vertebra was
used for epidural entry. In the midline group, the Touhy
needle was inserted just below the spinous process of the
9th thoracic vertebra (Fig. 1A). Caudal tilt of 10-15 degree
was obtained to enhance the image of interlaminar space.
The Touhy needle was advanced slowly until it approached
an area near the spinolaminar line in a lateral fluoroscopic
view. After determining that the Touhy needle was near the
spinolaminar line, the loss of resistance with air was used to
confirm the epidural space.

In the paramedian group, the Touhy needle was advanced 1
cm lateral and 1 cm caudal to the caudal edge of the spinous
process of the 9th thoracic vertebra (Fig. 1B). Special care was
taken that the needle should be inserted away from the mid-
line. It was inserted until it approached an area near the
spinolaminar line in a lateral fluoroscopic view. Final confir-
mation of the thoracic epidural space was determined under
fluoroscopic views of anteroposterior and lateral views using
2 ml of contrast medium (Bonorex, 300 mg I/ml).

If the needle was withdrawn completely after encounter-
ing the laminae or spinous process with subsequent failure
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Fig. 1. Anteroposterior fluoroscopic images of midline (A) and paramedian (B) thoracic epidural approach.

of needle advance, it was considered as first attempt failure.
After the completion of final entry into the targeted epi-
dural space, an epidural catheter was inserted slowly and
advanced until the 7th-8th thoracic spine. All patients were
equipped with epidural patient-controlled analgesia (PCA)
device for 48 h for postoperative pain control. The total vol-
ume of epidural PCA was 270 ml, with 300 pg fentanyl (Hana
Pharm Co., Korea) and 225 mg ropivacaine (Hanlim Pharm
Co., Korea). The epidural PCA was infused at 5 ml/h, and the
bolus dose was 5 ml (30 min lock-out times) in all patients.

Patient interview

The patient’s clinical data were recorded, including sex,
age, BMI, medical history, method of epidural approach,
number of puncture attempts, surgical position, and intrave-
nous rescue analgesics.

The questionnaire to evaluate back pain following epidur-
al analgesia was designed. It did not include transient neu-
rological symptoms such as radicular pain in the buttock,
thigh, and calf. An investigator who was blinded to the pa-
tient group interviewed patients at 24, 48 h, and 4 days after
surgery. At each visit, the same investigator performed the
patient interview. An interview one month after surgery was
done by telephone. During the interview, we evaluated if the
patients had back pain that never experienced before epi-
dural analgesia. If patients showed back pain following epi-
dural analgesia, we asked the severity of pain using a nu-
merical rating scale (NRS). Total incidence of back pain
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means the sum of patients who showed back pain at 24, 48 h,
and 4 days after surgery. The incidence of back at 48 h and 4
days after surgery is a cumulative number of patients.

Patient satisfaction or dissatisfaction was evaluated at the
end of this investigation by asking if the patient would
choose to receive epidural analgesia again for postoperative
pain control.

Statistical analysis

According to the preliminary study, the incidence of low
back pain was 10% and 35% in the paramedian and midline
groups, respectively. To detect a difference of 0.25 between
the two groups, 53 patients in each group were required us-
ing a two-sided t-test, with a significance level of 5%, a power
of 80%, and a dropout rate of 15%. Continuous variables are
presented as mean * SD or median (interquartile range).
Categorical variables are presented as number (percentile).
Demographic data and thoracic epidural analgesia with op-
erative data were compared using the chi-square test, un-
paired t-test, or Fisher’s exact test. Odds ratios (ORs) were
calculated using cross tabulation analysis to identify risk fac-
tors associated with the occurrence of back pain (SPSS ver-
sion 20, IBM Co., USA). A P value of < 0.05 was considered
statistically significant.

RESULTS

For possible inclusion in this study, 117 patients were
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evaluated. Among them, 3 patients refused to participate in
this study. Finally, 114 patients completed this study without
any dropouts (Fig. 2).

The total incidence of back pain following epidural anal-
gesia was 23.8% (15/63) in the midline group and 7.8%
(4/51) in the paramedian group. This incidence of back pain
showed a statistically significant difference (P < 0.01). The
midline group showed a higher incidence of back pain than
the paramedian group and during the time point of 24
(22.3% vs. 6.2%, P < 0.01), 48 h (12.5% vs. 2.3%, P < 0.01),
and 4 days (11% vs. 0%, P < 0.01) after surgery. In the time
point of 4 days, 12% of the midline group showed back pain,
whereas none of the paramedian group showed back pain
(Fig. 3). One month after surgery, only 2 patients in the mid-
line group complained of back pain, whereas none of the
paramedian group showed back pain.

Age and BMI were similar between the two groups. Howev-
er, in gender distribution, more male patients were included
in the midline group than in the paramedian group (Table 1).
The number of attempts for TEA, anesthesia and operation
times, operative type, and surgical position were similar be-
tween the two groups. Among operative types, gastrectomy
was most common in both groups (Table 2). In total, 67% of
patients in both groups received additional analgesics, in-
cluding non-steroidal anti-inflammatory drugs and opioids
(Table 3). The NRS of back pain was not different between
the two groups at 24 h and 4 days after surgery. More than
80% of patients in both groups were satisfied with epidural

anesthesia (Table 4). Patients who presented dissatisfaction
stated that back pain, inadequate pain control after epidural
analgesia, and nausea were reasons for dissatisfaction.
Regarding the association of occurrence of back pain, the
paramdian technique was associated with a lower incidence
of back pain than the midline technique (95% confidence in-
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Fig. 3. Comparison of incidence of back pain between midline
and paramedian groups. The total incidence of back pain following
epidural anesthesia was significantly higher in the midline group

than the paramedian group. *Statistically significant with P < 0.01.
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Table 1. Demographic Data

Variable Midline group (n = 63) Paramedian group (n = 51) P value
Age (yr) 60.5 + 10.3 595 + 10.5 0.600
Sex (male) 44 (69.8) 29 (56.9) 0.051
Height (cm) 165.7 £ 7.8 1625 + 8.8 0.041
Weight (kg) 65.2 + 10.7 62.2 + 8.3 0.106
BMI (kg/m?) 238 + 3.7 237 + 32 0.861
Values are presented as mean + SD or number of patients (%). BMI: body mass index.
Table 2. Thoracic Epidural Analgesia (TEA) and Operative Data
Operative data Midline group (n = 63) Paramedian group (n = 51) P value
Number of attempt for TEA 1.1+ 0.3 1.2+ 0.5 0.061
Anesthesia time (min) 292.2 + 103.0 280.0 + 83.4 0.491
Operative type
Gastrectomy 32 (50.8) 34 (66.7) 0.225
Lung lobectomy 17 (66.7) 8(15.7)
Liver lobectomy 12 (19) 9 (17.6)
Esophagectomy 2(3.2) 0(0)
Operation time (min) 236.0 £ 99.4 230.6 + 80.5 0.755
Surgical position
Supine 45 (71.4) 43 (84.3) 0.103
Decubitus 18 (28.6) 8(15.7)
Values are presented as mean + SD or number of patients (%).
Table 3. Additional Use of Analgesics
Types of analgesics Midline group (n = 63) Paramedian group (n = 51) P value
NSAIDs
Diclofenac 16 (25.4) 11(21.6) 0.633
Ketorolac 42 (66.7) 34 (66.7) 0.999
Opioids
Tramadol 27 (42.9) 25 (49) 0.573
Meperidine 43 (68.3) 34 (66.7) 0.857
Fentanyl 8 (12.7) 6 (11.8) 0.880
Values are presented as number of patients (%). NSAID: non-steroidal anti-inflammatory drugs.
Table 4. Numerical Rating Scale (NRS) of Patients Who Presented Back Pain and Patient Satisfaction
Pain scale and patient satisfaction Midline group (n = 63) Paramedian group (n = 51) P value
NRS at 24 hour 35+ 0.6 3.7 £ 0.6 0.743
NRS at 3-5 days 23+ 0.7 23+ 0.6 0.880
Patient satisfaction
Satisfied with TEA 56 (88.9) 44 (86.3) 0.672
Dissatisfied with TEA 7(11.1) 7(13.7)

Values are presented as mean * SD or number of patients (%). TEA: thoracic epidural analgesia.

terval 0.05-0.74, OR 0.2, P < 0.01). However, the number of at-
tempts, surgical position, BMI, and duration of surgery were
not associated with the occurrence of back pain (Table 5).

DISCUSSION

The total incidence of back pain following epidural anes-

thesia was 23.8% and 7.8% in the midline and the paramedi-
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Table 5. Odds Ratio (OR) for the Association of Occurrence of Back
Pain

Back pain occurrence OR 95% Cl P value
Approach method
Paramedian 0.20
Midline
Number of attempt
Once 0.58
Multiple
Surgical position
Supine 1.04
Decubitus
Body mass index (kg/m?)
<25 0.66
> 25

0.05-0.74 0.010

0.22-1.93 0.429

0.31-3.49 0.999

0.24-1.82 0.241

Duration of surgery (min)

< 200 1.03
> 200

0.37-2.83 0.957

Cl: confidence interval.

an group, respectively in the present study. According to a
previous study, the overall incidence of back pain following
epidural anesthesia was distributed between 2% and 27%
[1]. A higher incidence of back pain in the midline group was
observed at 24, 48 h, and 4 days after surgery.

This study excluded patients with preexisting low back
pain to prevent any confusion in identifying newly devel-
oped back pain following epidural analgesia. Although we
did not include patients with preexisting back pain, the risk
factors for back pain development after neuraxial anesthesia
include preexisting back pain, duration of surgery, lithotomy
position, and BMI higher than 32 kg/m” for proper needle
placement [1]. However, this study showed that only the ap-
proach method of paramedian technique was associated
with a lower incidence of back pain.

Our hypothesis was that the paramedian technique of TEA
would demonstrate a lower incidence of back pain because
this method does not penetrate the supraspinous and inter-
spinous ligaments. The potential mechanism that initiates
back pain following neuraxial anesthesia includes stretching
or traumatic injury of ligaments, fascia, or bone with local-
ized bleeding or injury to the adjacent nerve root. Musculo-
skeletal mechanisms are relaxation of the paraspinal mus-
cles under anesthesia, flattening of the normal lumbar lor-
dosis, immobility of the spine, and stretching of the joint
capsules and paraspinal ligaments [1,2,6,7]. Especially, the
lithotomy position can cause pelvic rotation, which aggra-
vates the reduction in normal lumbar lordosis [6].

www.anesth-pain-med.org

When we perform the midline technique, the large bore
needle (17 G) penetrates the midline ligaments, which caus-
es injury or cuttings of supraspinous and interspinous liga-
ments during needle advancement toward the epidural
space. However, the paramedian technique can avoid such
injury of midline ligaments by inserting the needle slightly
away from the midline. Previous study also showed that spi-
nal anesthesia with the paramedian technique could reduce
the incidence of back pain compared to the midline tech-
nique [2,8,9]. A recent randomized study demonstrated that
the incidence of back pain was 2% and 10% in the paramedi-
an group and the midline group, respectively. However, their
study failed in detailed exclusion such as preexisting back
pain, immobilization time, and patient position [9].

There are few studies investigating the characteristics or
nature of back pain following epidural analgesia. Although
this study did not evaluate if the back pain has any radiation
to the buttock or lower extremity, most studies report that
pain is confined to the back area [1,10,11].

The midline group demonstrated a higher incidence of
back pain than the paramedian group, however, the pain was
mild in intensity and decreased with time in both groups. One
month after surgery, when patients were interviewed about
the persistence of back pain, only 3.2% of patients (2/63 pa-
tients) in the midline group complained of back pain. A recent
study also reported that the incidence of persistent back pain
after epidural anesthesia up to 3 months after surgery was
only 2% (10/483 patients). Among them, 15% of patients com-
plained of clinically significant back pain 2 days after epidural
analgesia, but the pain subsided with time [1,6].

We assessed the level of patient satisfaction of TEA. The
midline group demonstrated a higher incidence of back
pain, however, patient satisfaction showed a similar distri-
bution between the midline and paramedian groups. More-
over, the level of patient satisfaction was over 80% in both
groups. Although back pain developed following epidural
analgesia, the intensity was mild, and did not persist for a
long time. Therefore, we assume that such a benign nature
of back pain affected little on the level of patient satisfaction.

In this study, we compared additional use of analgesics to
observe any influence of the approach technique on postoper-
ative pain control. The additional use of analgesics did not
show any difference between the two groups, therefore, the ap-
proach method did not influence postoperative pain control.

This study includes several limitations. First, the incidence
of back pain was evaluated during the immediate postopera-
tive period. Patients in this period were using epidural PCA
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with intermittent bolus intravenous injection. Therefore, the
incidence of back pain in this study could be estimated lower
since patients were using epidural and intravenous analge-
sics during the study period. Second, we focused on identify-
ing the overall incidence of back pain with intensity. There-
fore, we cannot suggest the characteristics or nature of back
pain. Further study is required to evaluate the characteristics
of back pain. Third, a telephone interview, not direct contact,
was conducted to evaluate the incidence of back pain 1
month after surgery. Although the evaluation was performed
via telephone interview, we think that the existence or ab-
sence of back pain was clearly delivered to an interviewer.
Fourth, the lithotomy position is known as a possible risk fac-
tor of back pain occurrence [1,6]. However, this study did not
include the patients with the lithotomy position.

In conclusion, this study showed that the midline group of
TEA demonstrated a higher incidence of back pain than the
paramedian group. However, the pain was mild in intensity
and decreased with time in both groups.
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