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Background: Open lumbar spine surgery typically results in significant post-operative pain. Most pain
protocols promote a multimodal approach aiming to reduce opiate requirements. This case-matched,
prospective clinical study aims to establish the efficacy of dorsal ramus nerve root (DRN) blocks for post-
operative analgesia.

Methods: We conducted a case-control observational, single centre, prospective study of 15 consecutive
patients who had DRN block for a single-level lumbar discectomy or one/two-level lumbar spinal
decompression, from Jan 2018 to Jun 2018. These were case matched with a field infiltration group. We
analyse for differences in mean and maximum rest pain scores, opiate requirement, mobilisation status and
length of stay (LoS).

Results: No differences were seen in pain scores in the first 24 hours post-operation for DRN block vs.
field infiltration groups (2.8 vs. 2.7, P=0.90). No reduction in the morphine sulphate equivalents dosage
requirement was seen in the DRN group (43.1+46.4 vs. 37.6+33.5, P=0.26). Similar proportions of patients
mobilised early (P=1.0) and the mean LoS was 1.7 vs. 1.8 days (P=0.81).

Conclusions: Dorsal ramus nerve block is not superior to local anaesthetic field infiltration of surgical

wound in minor one or two level lumbar spinal decompression surgery in terms of alleviating pain, reducing

opiate requirements, or facilitating earlier mobilisation and discharge.
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Introduction

Open microdiscectomies and decompression surgery of
the lumbar spine typically involves significant soft tissue
dissection and stripping. This results in the activation
of nociceptive, neuropathic and inflammatory pain
mechanisms (1). After surgery, patients often experience
intense pain, initially severe at rest that has adverse effects
on early mobilisation (2). Currently, pain control after
spinal surgery follows a multimodal approach that aims to
reduce opiate requirements. Good evidence supports the
use of gabapentinoids, acetaminophen, neuraxial blockade
and extended-release local anaesthetics in alleviating pain
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and reducing narcotic requirements (3); however, large
variations in clinical practice exist, reflecting surgeons and
anaesthetists differing assessment of the efficacy, safety and
cost-effectiveness associated with each agent (4).

Among the various analgesia modalities following
spinal surgery, the lumbar dorsal ramus nerve (DRN)
block is a simple, minimally invasive option. However,
there is a paucity of literature detailing its efficacy in pain
management following minor lumbar spine decompression
surgery (5). Establishing this technique’s efficacy and
superiority to local anaesthetic field infiltration of surgical
wound is essential for the refinement of post-operative
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Figure 1 Consort of patients included in this observational case-matched study. DRN, dorsal ramus nerve; FI, field infiltration.

pain management protocols after one or two-level spinal
decompression surgery. We hypothesised that perioperative
lumbar DRN block is beneficial and superior to surgical
wound field infiltration in alleviating post-operative pain
and facilitates early mobilisation and discharge.

Methods
Patient selection and data collection

We conducted a case-control observational, single centre,
prospective study of 15 consecutive patients who had DRN
block immediately before a single-level lumbar discectomy
or one/two-level lumbar spinal decompression at our
institute between May and July 2018. Patients with chronic
pain were not excluded. Patients were defined as chronic
pain suffers if they reported pain for greater than 12 months
and were taking regular opiates or gabapentinoids.

Fifteen patients, who had local anaesthetic field infiltration
of their surgical wounds, were case-matched to form a
comparator group, as illustrated in the consort diagram
(see Figure I). Matching criteria included type of operation
performed, laterality, vertebral level, age of patient (+5 years)
and gender. Those were selected from the operating theatre
register for surgeries performed during 2016 and 2017.
Case-matching was performed with blinding to the patient
identifiable information and outcomes.

Retrospective review of prospectively collected data
was performed. Pain at rest was assessed using a numerical
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rating scale and documented by the ward nursing staff.
Patient notes were reviewed to assess if patient mobilised in
the first 24 hours after surgery. Prescription and anaesthetic
records were reviewed to establish opiate usage. Hospital
records were interrogated to establish length of stay. The
preoperative and 6 weeks postoperative Oswestry Disability
Index (ODI) and Visual Analogue Scale (VAS) were
collected. All questionnaires and forms were collected and
checked for completeness by a lead researcher.

Surgeries and post-operative protocols

The same surgeon performed all surgeries. Discectomies
and Laminotomy (Fenestration) spinal decompressions
were performed through a midline incision that is no longer
than 2 cm in length, followed by subperiosteal stripping of
the multifidus and paraspinal musculature. Laminectomy
spinal decompression utilised the same approach bilaterally
with a wound length no longer than 4-5 cm, followed by
the removal of the spinous process and both laminae.
Patients routinely received 100-400 mg of fentanyl
during surgery (these were included in the 24-hour opiate
calculations). During the postoperative hospital stay,
patients were free to ask for supplemental ‘rescue’ analgesic
and all patients received paracetamol 1 g four times a day.

Dorsal ramus nerve block procedure in the DRN group

Ultrasound guidance DRN block, immediately before
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surgery was performed by a single senior anaesthetist (n=10)
or intra-operatively by the surgeon utilising landmark
technique (n=5). The DRN block was performed on the
ipsilateral side of the decompression and bilateral in those
who underwent bilateral spinal decompression procedure.
The ultrasound technique as described by Al-Alami ez 4.
was used (5). Longitudinal paramedian scanning of the
transverse process of thoraco-lumbar spine was obtained.
The DRN block was performed on the ipsilateral side using
an in-plane approach with hydrodissection technique using
a 22-G 100 mm spinal needle. For levels L.1-1.4, injections
were made at the postero-superior edge of the transverse
process just lateral to the zygapophysial joint. For the L5
level, injections were made at the transverse process of L5
and at the sacroiliac groove midway between L5 transverse
process and sacral ala. In the intraoperative landmark
technique, the transverse process can be readily identified
and infiltration with a 20-G needle performed. Both
employed 20 mL of 0.5% bupivacaine.

Surgical wound field infiltration of local anaestbetic (FI)
group

20 mL of 0.5% bupivacaine was used to infiltrate the skin
and subcutaneous tissues just before wound closure.

Outcome measures

The primary outcomes investigated are the mean and
maximum rest pain scores and the average morphine
sulphate equivalents requirement in the first 24 hours. For
objective assessment of pain medication usage, all narcotic
medications were converted into their respective morphine
sulfate equivalents using an equianalgesic dose table where
pain relief with 10 mg parenterally administered morphine
is used as a reference standard (6). Furthermore, analysis
of morphine sulphate equivalents including intra-operative
opiates was performed. Secondary outcomes measured were
early mobilisation achieved (defined as on day of surgery)
and length of stay (LoS). We also report the 6-week change
in ODI and VAS scores.

Statistical analysis

Statistical analysis was performed on two cohorts: DRN
block patients and field infiltration patients. Nominal and
ordinal data are described as case numbers and percentages
with comparison using Fisher’s exact tests. Continuous data
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is presented as mean and range with comparison using t-test.
Statistical significance is set at the 95% confidence interval.
SPSS (IBM Corp. in Armonk, NY) was used for analysis.

Results

Thirty patients were included, 15 had DRN block, case
controlled with fifteen who had FI. In each group, there
was 4 females and 11 males with a mean age of 62-64 years
(range, 52-80 years) (Flowchart). Five of those were chronic
pain sufferers. The surgeries were performed for disc hernia
in six, degenerative spinal stenosis in 7 (including two with
spondylolisthesis) and lateral recess stenosis in two. Those
were treated surgically with discectomy (n=5) laminotomy
(n=8) and laminectomy (n=2). One discectomy case was
a revision procedure. These were various lumbar levels
(L3-S1) with L4/5 being the most common and nine were
bilateral.

Primary outcome

Table 1 demonstrates that DRN block and field infiltration
patients had mean pain score at rest in the first 24 hours
post-operation of 2.8 vs. 2.7 (P=0.90). Higher maximum
rest pains were reported in the DRN group compared with
the field infiltration group (5.7+2.6 vs. 5.0£2.5), however,
this was not statistically significant (P=0.42). Similarly, no
significant differences were seen in the morphine sulphate
equivalents dosages required by each group (142.6+37.3 vs.
124.6+55.0, P=0.30).

Secondary outcome

Table 2 shows similar proportions of patients mobilised early
in the DRN and field infiltration groups (73% vs. 67%,
P=1.00). The mean LoS was also similar between groups, 1.7
vs. 1.8 days (P=0.81). No differences in the improvements
in VAS back (P=0.41), VAS legs (P=0.90) and ODI score
(P=0.66) was observed between groups (see Table 3).

Discussion

Postoperative analgesia following spinal surgical procedures
follows a multimodal approach and is a well-established
practice; however, each modality has its side effects and
possible complications that must be considered. Dorsal
Ramus Nerve block has the potential to provide good
postoperative pain relief with minimal side effects and
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Table 1 Primary outcomes of patients following lumbar spine surgery with two cohorts: dorsal ramus nerve block and field infiltration

Williams et al. Are dorsal ramus nerve blocks the solution to postoperative lumbar spine surgery pain?

Variable assessed 0-24 hours post-operatively DRN (n=15) Field infiltration (n=15) P value
Rest pain 2.8+1.6 [1-6.4] 2.7+1.6 [0.8-5.4] 0.90
Max rest pain 5.7+2.6 [2-10] 5.0+2.5 [1-9] 0.42
MSE* 43.1+46.4 [0-110] 45.2+50.2 [0-180] 0.90
MSE* including intra-operative 142.6+37.3 [95-234] 124.6+55.0 [55-240] 0.30

Data are shown in mean + SD [range]. *morphine sulphate equivalents. DRN, dorsal ramus nerve block; MSE, morphine sulphate equivalents.

Table 2 Secondary outcomes of patients following lumbar spine surgery with two cohorts: dorsal ramus nerve block and field infiltration

Variable DRN Field infiltration P value
Mean length of stay + SD [range] 1.7+£1.6 [1-7] 1.8+1.0 [1-5] 0.81
Mobilised unaided in 0-24 hours, n [%] 1.00
Yes 11 [73] 10 [67]
No 4[27] 5[33]
VAS back score change* + SD [range] 3.4+2.9 [-0.3 t0 9.4] 4.1+2.2 [1-8] 0.41
VAS legs score change* + SD [range] 6.2+2.0 [2-9] 6.1+£2.2 [1-8.2] 0.90
ODI score change* + SD [range] 26.1+25.4 [-12 to 64] 29.5+14.8 [-4 to 58] 0.66
*, pre-operative to 6 weeks post-operative. DRN, dorsal ramus nerve block; ODI, Oswestry Disability Index.
Table 3 Proportion of patients using PCA or with chronic pain in group
Variable DRN Field infiltration P value
Patient with chronic pain, n [%] 0.21
Yes 6 [40] 2 [13]
No 9 [60] 13 [87]
PCA* used, n [%)] 0.17
Yes 1[7] 5 [33]
No 14 [93] 10 [67]

*, patient controlled analgesia. PCA, patient controlled analgesia; DRN, dorsal ramus nerve block.

complication.

The co-existence of dual sensory innervation of the back
has been described (7); one arising directly from the spinal
nerve segmentally, whereas the other derived from a non-
segmental ascending innervation through the paravertebral
sympathetic chain. Thus, blockage of the DRN impacts
on both segmental and non-segmental innervation (8).
As a result, DRN block has been proposed as an effective
treatment method for chronic back pain. Miyakoshi et al.
demonstrate that their blocks, confirmed with radiocontrast
and computerised tomography, resulted in total dorsal
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ramus blocks. They report significant alleviation of pain at
rest and during motion after total DNR block compared to
the trigger point injections up to 7 days after the treatment
for chronic back pain (P<0.01) (9).

Al-Alami er al. describe the ultrasound guidance
technique used to perform pre-emptive DNR blocks at
levels T12-L5 in six patients prior to spinal surgery. They
do not present any outcome data to support its efficacy (5).
In this study, the dorsal ramus nerve block did indeed
provide postoperative pain control, but this was as good as
local anaesthetic infiltration of the surgical wound in terms
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of postoperative pain scores, early mobilisation and length
of hospital stay.

Opiates are often used as a first line analgesia and their
efficacy in spinal surgery is well established (10), however,
side effects often limit their use. Patient who had DRN
block did not require less opiates in the first 24 hours
when the maximum benefit of a block would be expected
compared with the field infiltration group.

Patient controlled analgesia (PCA) also has an established
superiority in terms of quality of analgesia and ease of use
compared to intermitted divided dosing (4). In this cohort,
fewer patients required PCA in the DRN block group than
field infiltration group (7% vs. 33%, P=0.17) (Table 3).

Generalised local anaesthetic infiltration of wounds
has proven to be effective in many areas of surgery. this is
limited by potential risk of systemic toxicity. Bianconi et al,
propose wound infiltrated with a solution of ropivacaine 0.5%
200 mg/40 mL, and an infusion of ropivacaine 0.2% 5 mL/h
was maintained for 55 hours following spinal fusion surgery.
"This resulted in significant reduction pain scores and rescue
medication (diclofenac and tramadol) requirements (2).
Similarly, Reuben et 4/. found that continuous systemic
administration of nonsteroidal anti-inflammatory drugs
(NSAIDs) is effective in controlling pain after lumbar
stabilization surgery. Moreover, when associated with centrally
acting drugs such as opioids, NSAIDs have an opioid-
sparing effect (11). Continuous infusions for less invasive
surgeries, such as those in this study, would carry a different
risk benefit profile and prolong length of hospital stay.

The number of patients with chronic pain undergoing
surgical procedures is increasing, presenting a unique
challenge to peri-operative pain management (12,13).
Furthermore, the proportion of non-cancer chronic pain
patients treated with long-term opioids is rising. Opiate
use in this context is associated with issues of tolerance,
dependency and addiction (13-15). Suffering chronic pain
along with long-term analgesia use leads to altered pain
perception, which can complicate pain management (16,17).
This patient group may have had previous unpleasant
experiences with poor pain control in hospital and are
typically anxious pre-operatively (12). Additional opiate
requirements are typically anticipated following a surgical
procedure and local, regional anesthesia, and multimodal
analgesia are indicated whenever possible (13,16,18). Our
DRN block group had greater proportion of chronic pain
suffers (40% wvs. 13%, P=0.21) which, whilst not statistically
significant in our small sample size, may have confounded
the primary outcomes.
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Whilst DRN block had limited value for our patient
group, a randomised controlled study of patients
undergoing one or two level lumbar spine decompression
without fixation randomised to DRI block, field infiltration
and no local anaesthetic groups with large number of
participants would be necessary to ascertain the efficacy of
DRN blocks in postoperative pain management. However,
the heterogenous nature of spinal surgeries (different
levels, unilateral/bilateral, pathologies, surgical approach,
and extent of decompression) would present a challenge to
equal recruitment into each treatment arm. In addition, the
results of this study suggest any difference between groups
would be small and an arbitrary clinically significance
difference would need to be set.

Effort was made to strengthen this study by: (I) case-
control matching to the exact pathology, operation
performed, patient gender and blinding to the patient
identifiable information and outcomes during the selection
process; (II) the use of reproducible, objective outcome
measures; and (III) reporting the results following the
STROBE (Strengthening the reporting of observational
studies in epidemiology) guidelines.

A limitation of this study was the single-centre, single
surgeon series. The surgeries performed were heterogenous
and a small sample size. Considering future areas of study,
whilst our study found no difference between DRN block
and field infiltration, combining both may be synergistic
and provide greater pain relief. Of potential benefit to future
studies of DRN in spinal surgeries would be measuring a post-
operative creatine phosphokinase (CK) level. This blood test is
a valid surrogate marker of surgical muscular injury (19), and
could help stratify which spinal surgeries benefit from a DRN.
However, Lombao Iglesias ez 4/. found the incidence of severe
post-operative pain in 96 patients following posterior midline
incision is not significantly related to CK level (20).

Conclusions

In this small study dorsal ramus nerve block was
not superior to local anaesthetic field infiltration of
surgical wound in minor one or two level lumbar spinal
decompression surgery in terms of alleviating pain, reducing
opiate requirements, or facilitating earlier mobilisation and

discharge.
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