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Background
	 The opioid sparing effect of epidural analgesia in pain treatment 
after lumbar major spinal surgery has yet to be proven [1-3].

	 But epidural analgesia does not allow early detection of neurolog-
ical impairment caused either by hematoma or by screw malposition 
[4]. Lumbar rami dorsales supply sensorialy facet joints, spinal liga-
ments, spinal muscles, hypodermis, and the skin [5]. The radiological 
guided transcutaneous approach to block off rami dorsales’ medial 
ramus, which supplies the sensory in nervation of the lumbar facet 
joints, by local anesthetics is widely used to treat chronic lower back 
pain [6,7]. The efficacy in pain relief of blocking the lateral rami too, 
which supply the sensory innervation of muscles, hypodermis and 
dermis of the back has never been studied [5].

	 The aim of this study was to investigate the influence of rami dor-
sales’ block on opioid consumption within 24 hours postoperative as 
well as on motor function of lower extremity immediately after sur-
gery. A Visual Analogue pain Score (VAS) of 3 or less was considered 
as acceptable in treatment of postoperative pain.

Methods
	 After registration on EudraCT database, number, 2014-005104-21, 
approval of the local Ethic Committee, and written informed consent 
twenty two opioid naive patients of both sex scheduled for open fusion 
of two lumbar vertebrae were enrolled. This prospective, randomized, 
sample sized planned, double blinded and controlled clinical trial was 
designed for testing the hypothesis that the administration of bupiv-
acaine to the common branches of rami dorsales influences the post-
operative demand on piritramide given by nurses, who were blinded 
to patient’s group, and by Patient Controlled (PCA) infusion pump. 
Furthermore a possible effect on motor function of lower extremity 
caused by accidental flow of bupivacaine to ventral root was investi-
gated.

	 Patients were randomly allocated to two groups based on comput-
er generated random numbers. Group A - PCA plus injection of 2 ml 
bupivacaine 0.5% bilaterally into the tissue of the musculi intertrans-
versarii laterals lumborum above the upper edge of process us trans-
verse of the two fused lumbar vertebrae with intention to block medial 
and lateral branch of rami dorsales (Figure 1). Totally bupivacaine 40 
mg divided in four injections were administered. With intention to 
minimize the risk of nerve injury a cushing needle was used for injec-
tion. This procedure was performed by the surgeon 20 minutes before 
expected skin closure. Patients in Group B received bolus doses of pir-
itramide using PCA pump only.
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Abstract

Background: Epidural anesthesia reduces the demand on opioids 
after lumbar major spinal surgery. But it does not allow early post-
operative assessment of motor function. Aims of the study were to 
elucidate a comparable effect of blocking rami dorsales on analgesic 
quality as well as an influence of this technique on motor function.

Methods: Twenty two patients scheduled for lumbar interbody fu-
sion were enrolled and divided randomly in 2 groups. Group A re-
ceived a block of rami dorsales bilateral of fused vertebrae with bupi-
vacaine 0.5% 2 ml 20 minutes before expected end of operation and 
a Patient Controlled Analgesia (PCA) pump. Group B received PCA 
pump only. The demand of piritramide to achieve a visual analogue 
pain score of less than 3 was given either by nurse or PCA pump 
when patients were co-operative. Setting of the PCA pump, co-anal-
gesic and rescue medication was the same for all patients. Total sum 
of piritramide and rescue medication given within 24 hours postop-
eratively was recorded. Modified Bromage scale was assessed in all 
patients 1 hour after operation.

Results: The groups were compared by pairs. The postoperative amount 
of piritramide given by nurse and by PCA pump differed significantly 

( P<0.05 ). The amount of piritramide given during stay in recovery 
room did not differ between the two groups. Modified Bromage scale 
was 0 in all patients.

Conclusion: Block of rami dorsales reduces in a simple way the 
postoperative demand on piritramide in lumbar major spinal surgery 
without any impairment of lower extremity’s motor function.
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	 In both groups anesthesia was started with propofol and main-
tained with sevoflurane. Fentanyl was given prior to expected anes-
thesiological and surgical stimuli. Rocuronium was used to facilitate 
intubation. Piritramide 0.08 mgkg-1 and diclofenac 75 mg were giv-
en Intravenously (IV) 20 minutes before expected skin closure. Di-
clofenac 75 mg IV was infused to all patients 12 hours postoperatively.

	 Standard 10 cm VAS (from 0, no pain to 10, worst imaginable 
pain) was assessed after awakening, before leaving the recovery room, 
24 hours postoperatively and optionally before administration of res-
cue medication. With intention to avoid respiratory depression single 
injections of piritramide were given titrated IV by medical staff when-
ever patient expressed pain. Criterion for discharge from recovery 
room in terms of pain management was a VAS of 3 or less.

	 Time from operation’s end to first request on analgesics was re-
corded.

	 The PCA pump was explained to all patients the day before sur-
gery. It was connected before patients were dismissed on ordinary 
ward. According to a previous study the bolus dose was piritramide 
2 mg, the lock out time was 20 minutes and the maximum dose given 
within 4 hours was piritramide 15 mg [8].

	 Paracetamol 1g IV was prescribed for both groups if adjusted PCA 
therapy failed to achieve VAS less than 3. If paracetamol 1g IV also 
would have failed, metamizol 1g IV was the next option.

	 Motor function of lower extremities was assessed by modified Bro-
mage scale one hour postoperatively [9].

	 The sum of administered piritramide and paracetamol was evalu-
ated 24 hours after operation’s end.

Statistical methods

	 Sample size: an a priori sample size computation was done to esti-
mate the sample size to achieve a power of 90% to detect a significant 
difference of 0.073 mgkg-1 piritramide between both groups. The stan-
dard deviations were estimated based on results of a former study (Ta-
ble 1, Figure 2) [8]. The amounts of piritramide and paracetamol were 
calculated in milligram respectively in gram because postoperative 
administration of these drugs was not based on body weight (Table 
2, Figure 3). The sample size computation was based on a one-sided  

unpaired Student t-test with unequal variances and ends up with a 
sample size of n = 13 in group A and n = 9 in group B.

Discussion
	 The study showed that patients who underwent dorsal rami nerve 
block by a local anesthetic in pain treatment after major spinal surgery 
used fewer opioids in the 24 hours after surgery compared to patients 
who received typical anesthesia.

	 Our results go with Bademci’s findings concerning the postopera-
tive opioid sparing effect of intra-operative infiltration of bupivacaine 
to facet joints and to overlying tissues in lumbar disc surgery [10]. 
Furthermore our technique of blocking rami dorsales including ra-
mus lateralis provides sufficient analgesia for muscles, hypodermis 
and dermis without an additional infiltration of bupivacaine into these 
tissues. This might avoid potential toxic side effects caused by over-
dosing bupivacaine [11].

	 The absence of difference in time between extubation and first re-
quest on analgesic and large standard deviation in group A might be 
explained by delayed onset of bupivacaine [12]. A possible impair-
ment of lower extremities motor function caused by rami dorsales 
block could be excluded. This scenario might have been feasible if 
local anesthetic flowed accidentally of to anterior root. Unrestricted 
motor function of lower extremity after application of our method was 
proven by this study.

	 Compared to epidural administration of local anesthetics, either 
by single shot or by continuous infusion via catheter, our technique 
allows an immediate neurological assessment after awakening from 
anesthesia.

	 The absence of a study group treated by saline only was one weak-
ness of this study. Patient’s informed consent to this type of treatment 
was not expectable. The others were the small number of patients and 
that VAS score was not assessed before surgery.

	 It could be the case that patients in Group B had more severe pain 
before and after surgery and the block of rami dorsales had no effect. 
Dose finding concerning lower concentration and lower volume of 
bupivacaine solution with the same analgesic efficacy and analysis of 
plasma levels shall be the topic of further studies.

Conclusion
	 Dorsal rami nerve block in major lumbar spinal surgery reduces 
postoperative piritramide demand without any impairment of lower 
extremity’s motor function in a simple way.
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Figure 1: Drawing of the operating field.
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Variable Group A (n=13) Group B(n=9)

Mean Standard deviation Mean Standard deviation p-value

Age (years) 59.5 12.6 62.0 16.0 0.69

Height (m) 1.68 0.04 1.71 0.09 0.23

Weight (kg) 74.2 13.8 87.2 18.6 0.07

VAS after extubation 0.77 1.54 1.56 2.05 0.10

VAS before discharging 
from recovery room

0.92 1.19 1.44 1.01 0.30

VAS 24 hours after 
operation

0.46 0.78 0.89 0.60 0.18

Blood loss (ml) 415.4 89.9 664.4 519.6 0.10

length of OP (min) 140.3 25.3 192.9 81.2 0.09

Men

Age (years) 64.0 8.9 58.9 16.6 0.51

Height (m) 1.75 0.05 1.75 0.06 0.83

Weight (kg) 80.5 16.2 94.3 11.9 0.10

VAS after extubation 1.00 1.67 1.71 2.36 0.55

VAS before discharging 
from recovery room

0.83 1.33 1.43 0.79 0.34

VAS 24 hours after 
operation

0.83 0.98 0.86 0.69 0.96

Blood loss (ml) 400.0 109.5 640.0 579.7 0.34

length of OP (min) 138.8 24.9 172.6 61.2 0.23

Women

Age (years) 55.7 14.6 73.0 8.5 0.12

Height (m) 1.63 0.07 1.58 0.08 0.38

Weight (kg) 68.9 9.4 62.5 19.1 0.72

VAS after extubation 0.57 1.51 1.00 1.41 0.75

VAS before discharging 
from recovery room

1.00 1.15 1.50 2.12 0.80

VAS 24 hours after 
operation

0.14 0.38 1.00 0.00 0.018

Blood loss (ml) 428.6 75.6 750.0 353.6 0.42

length of OP (min) 141.6 27.6 264.0 131.5 0.41

Table 1: Demographic data, VAS scores, blood loss, length of operation.

 Variable Mean 
A

Mean 
B p Valid 

N
Valid 

N
Standard 
deviation

Standard 
deviation

Mean 
1 Confidence Confidence

Amount of piritramide given via PCA pump postop-
eratively mg 11.23 31.56 0.000018 13.00 9.00 6.76 10.33 -20.32 -28.82 -11.83

Amount of piritramide given in recovery room mg 2.35 4.00 0.298365 13.00 9.00 3.31 3.93 -1.65 -5.06 1.75

Sum piritramid mg 13.58 35.56 0.000060 13.00 9.00 8.08 12.38 -21.98 -32.15 -11.81

Table 2: Amount of given piritramide.

Figure 2: VAS scores. Figure 3: Amount of given piritramide.
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