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Study Design: This study enrolled patients in from a single center who underwent primary spinal fusion procedure and divided them
into two groups (group-control study).

Purpose: Good local infiltration can reduce postoperative analgesic requirements and enable expedited discharge. Administration of
a combination of levobupivacaine (200 mg/100 mL, 0.9% normal saline), ketorolac (30 mg), and adrenaline (0.5 mg) as a wound infil-
trate is recommended at an optimum combination.

Overview of Literature: There is currently no consensus on the optimum intraoperative local infiltration of spinal surgery patients
undergoing operative fusion.

Methods: Patients who were enrolled in two spinal centers (over 24 months) undergoing primary spinal fusion procedures were allo-
cated into two groups, comparing the type of local infiltration used at the time of the procedure. Group 1 received the combination of
levobupivacaine (200 mg), ketorolac (30 mg), and adrenaline (0.5 mg), while group 2 received other types of local anesthetics. Primary
outcome measures include patient-controlled analgesia (PCA) use, morphine consumption, and length of hospital stay. Secondary out-
come measure are as follows: days of physiotherapy, pain score, side effects, and complications.

Results: There are a total of 140 patients enrolled. Seventy-five patients enrolled were allocated to group 1, receiving the study
combination, and 65 patients were assigned in group 2, receiving other local infiltrations. All primary outcome measures (consumption
of morphine, use of PCA, and length of stay) were significantly higher in group 2 than the study combination (p<0.05). The second-
ary outcomes of pain scores and days of physiotherapy values were also significantly higher in group 2 (p<0.05). Patient satisfaction
questionnaires gave significantly better results in group 1 (p<0.05). There were no significant statistical differences with regard to any
postoperative complications between the two groups.

Conclusions: Our data suggest that the studied wound infiltration is a safe and feasible option that could provide good postopera-
tive pain control without significant side effects. It also allowed to reduce dependence of opioids and PCA, earlier postoperative mo-
bilization, lower pain scores postoperatively, and reduced hospital stay.
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Introduction

Currently, there is no clear consensus on the optimum
combination of local wound infiltration analgesics for
postoperative pain control in spinal surgery. Several para-
spinal musculature infiltration mixes during operative
procedure have been investigated for efficacy with con-
flicting results [1,2].

Postoperative pain following spinal surgery can lead to
a series of significant complications, including delayed
mobilization and increased use of opioids postoperatively.
These postoperative challenges in patients who have un-
dergone spinal surgery can make postoperative rehabilita-
tion more challenging, resulting in requiring more phys-
iotherapy and increasing the length of hospital stay.

Current postoperative analgesic regimens are in accor-
dance with the World Health Organization (WHO)’s path-
way regarding the use of opioids and patient-controlled
analgesia (PCA) [3]. Opiates provide excellent analgesic
effect, and its side effects are well documented [4]. There
have been studies comparing the efficacy of postoperative
analgesia, that is, comparing continuous epidural analge-
sia with PCA, along with the use of transdermal patches
and methods to reduce traditional opioid use postop-
eratively by supplementing the pain regimen with other
agents, such as ketamine, ketorolac, and GABA (gamma-
aminobutyric acid) receptor antagonists [5-14].

This paper is designed to investigate the role of para-
spinal wound infiltration in postoperative pain control.
By optimizing the local infiltration regimen at the time of
procedure, one would aim to reduce the requirements of
postoperative systemic analgesia with its more significant
side effect profile.

We hypothesize the effectivity of administering a com-
bination of levobupivacaine (200 mg/100 mL in 0.9% nor-
mal saline [N-saline]), ketorolac (30 mg), and adrenaline
(0.5 mg) as a wound infiltrate at the end of spinal fusion
surgery and a regimen that could reduce the requirement
of postoperative analgesia, including opioids and PCA,
and in turn shorten the length of stay and postoperative
mobilization as compared to current regimens.

Materials and Methods

All patients undergoing elective spinal fusion surgery were
identified at two spinal units over a 24-month period.
This included fusions at the cervical, thoracic, and lumbar

levels (single- or two-level fusions). The procedures were
performed by the same team.

Patients were randomly allocated into one of two
groups. Group 1 received the wound infiltration interven-
tion of a combination of levobupivacaine (200 mg/100 mL
in 0.9% N-saline), ketorolac (30 mg), and adrenaline (0.5
mg). Group 2 were the control patients who received the
regular wound infiltration of the surgeon and anesthetists’
discretion.

All patients followed the standard postoperative pain
management protocol in accordance with the WHO pain
ladder pathway [3]. The primary outcome measures of
the study were PCA postoperative use, postoperative
morphine consumption, and length of stay in the hospi-
tal. Secondary outcome measures included the required
days of physiotherapy, 7-day postoperative pain score (on
a scale from 0 to 3 as recently set up by the local Trust
policies) along with any analgesic side effects and postop-
erative complications. Patient satisfaction following the
procedure was also recorded by means of a postoperative
questionnaire.

Patients were prescribed postoperative analgesia accord-
ing to Trust drug charts, and pain scores were recorded in
the Trust observation charts. The intraoperative infiltra-
tion regimen was written down in the operation notes,
and all the data were retrospectively collected and stored
using an electronic spreadsheet. The study was conducted
in accordance with the principles of the Declaration of
Helsinki and its amendments, and informed consents
were given by all included patients

Results

A total of 140 patients were enrolled in the study and
matched our inclusion criteria. Overall, 53 patients were
male and 87 were female. The age range was from 31 to
84 years. Seventy-five patients were assigned to group 1,
receiving the intervention regimen, and 65 to group 2 as
the control. Of the 140 patients, 49 had cervical fusion, 15
had thoracic fusion, and 76 had lumbar fusion.

In group 1, 31 patients were male and 44 were female
who received the new combination for local infiltration.
The mean age was 48.4%2.8 years, and the mean body
mass index (BMI) was 27.4+1.4 kg/m”. The mean duration
of surgery was 96.4+16.8 minutes. Moreover, 25 patients
had cervical fusion, 10 had thoracic fusion, and 40 had
lumbar fusion.
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Table 1. Comparison of results group 1 versus group 2

Variable Group 1 Group 2
PCA day 1 (%) 51 62
PCA day 2 (%) 16 22
Morphine overall (mg) 18.2 23.1
Morphine day 1 (mg) 18.1 20.9
Morphine day 2 (mg) 22.3 24.1
Pain score overall 1.3 1.6
Pain score day 1 15 1.9
Pain score day 2 1.6 1.8
Days of physiotherapy (day) 45 5.6
Length of stay (day) 6.8 7.9
Patient happy (%) 85 74
No. of complications 3 3

PCA, patient-controlled analgesia.

Of the 65 patients in group 2, 22 were male patients and
43 female patients. The mean age was 48.8+3.1 years, and
the mean BMI was 28.1+1.6 kg/m’. The mean duration of
surgery was 95.9+16.4 minutes. Of patients allocated in
group 2, 24 had cervical fusion, five had thoracic fusion,
and 36 had lumbar fusion.

Of the primary outcome measures with the intervention
regimen, 51% of patients were still requiring PCA on day
one and 16% until day 2. In group 2, PCA was used post-
operatively by 62% of patients in day one and 22% until
day 2 (Table 1).

The mean daily opioid use of oral morphine in group
1 was 18.2-18.1 mg in day 1 postoperative and 22.3 mg
in day 2. Meanwhile, the mean daily opioid use in group
2 was 3.1-20.9 mg in day 1 postoperative and 24.1 mg
in day 2. For group 1, the mean pain score reported was
1.3-1.5 on day 1 postoperative and 1.6 the following day,
and for group 2 was 1.6-1.9 in day one postoperative and
1.8 in day 2. The average length of stay was 6.8 days for
those in group 1 compared to 7.9 days for those in group 2.

In terms of secondary outcome measures, there were no
direct side effects noted from the local wound infiltration
in group 1. However, three patients had surgical compli-
cations related to the procedure performed who needed
to be taken back to the theater for further management.
The first patient had an infective case which needed fasci-
ectomy, wash out, and long-term antibiotics. The second
one was a case of screw displacement following spinal
fusion with impaired postoperative neurology, and the pa-

tient was taken back to the theater for urgent metalwork
revision, which was successfully performed and returned
to normal neurology. One patient developed a superficial
wound infection which required 1 week of oral antibiot-
ics with consequent complete resolution. There were no
direct side effects noted from patients in group 2 from
the local wound infiltration, but there were two cases of
postoperative wound infections successfully treated with a
week of oral antibiotics.

Patients in group 1, on average, required 4.5 days of
physiotherapy, and 85% of those patients were reported to
be happy of the procedure. For those in group 2, the aver-
age duration of physiotherapy required was 5.6 days, and
74% of patients in group 2 reported to be happy with the
results of the procedure (Table 1).

On statistical analysis, all primary outcome measures
covering the consumption of morphine and the use of
PCA and length of stay were significantly higher in group
2 than that of group 1 (p<0.05). The secondary outcomes
of pain scores and days of physiotherapy values were also
significantly higher in group 2 (p<0.05). Patient satisfac-
tion questionnaires gave significantly better results in
group 1 (p<0.05). There were no significant statistical dif-
ferences with regard to any postoperative complications
between the two groups.

Discussion

Peri- and postoperative pain control is one of the factors
influencing clinical outcomes for spinal fusion surgery
patients as well as patients’ overall experience during
hospital stay and postoperative period. Poor pain control
has been linked with decreased pain satisfaction and in-
creased economic burden due to increased dependence
of analgesia and increased length of hospital stay which
are important considerations given the increasing cost of
healthcare in many nations. Unfortunately, opioids have
been reported to have many limitations and side effects
despite being the primary treatment of postoperative pain
[15]. Therefore, it is imperative that an appropriate anal-
gesic regimen is offered to provide adequate pain relief in
order to allow early mobilization and an optimum reha-
bilitation program postoperatively.

A well-recognized and internationally approved com-
bination of drugs used as wound infiltration at the end of
spinal fusion surgery with good results in terms of post-
operative pain management and high level of evidence has
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not yet been identified. However, promising but conflict-
ing results have been obtained in several studies.

The synergistic effect of clonidine with bupivacaine,
well-established in peripheral nerve blocks, remains con-
troversial in local field block for postoperative analgesia
despite resulting in better and prolonged postoperative
analgesia in posterior lumbar spine surgeries [16].

Recent studies on pain control in the first postopera-
tive hours following spinal surgery have demonstrated
that subarachnoid block results in decreasing the severity
of pain but only during the first hours postoperatively.
The administration of bupivacaine wound infiltration in
patients with lumbar herniated disc seems to avoid high
doses of opioids and significant pain relief during the first
2 days postoperatively, allowing rapid rehabilitation [17].

There has been a growing interest in continuous local
anesthetic wound infiltration as a non-opioid technique
for postoperative pain relief. According to results, the
impact of this modality on baseline analgesia after spinal
fusion surgery has been inconclusive [10].

Administration of a combination of corticosteroid and
bupivacaine in patients undergoing posterior lumbosacral
spine surgery had beneficial effects but without statisti-
cally significant difference in all subgroup comparisons.
However, results showed that the administration of meth-
ylprednisolone-bupivacaine provided a favorable effect
immediately after posterior lumbosacral spine surgery for
discectomy, decompression, and/or spinal fusion without
complications [11].

Nonetheless, studies on several paraspinal infiltration
mixes for a better pain management in spinal surgery
have achieved conflicts in literature [1,2]. Well-powered
prospective studies are warranted in the future to deter-
mine optimal dosing and confirm benefits of all available
measures of pain control following major spinal surgery
[15].

Moreover, several studies focusing on different aspects
of spinal conditions (including conditions treated with
both conservative and surgical management strategies)
have shown that an optimum pain management of such
patients could allow the best possible rehabilitation, func-
tional outcomes, mobility status, and surgical recovery.
This is particularly true for conditions linked to high
levels of discomfort and pain, such as idiopathic scolio-
sis, degenerative scoliosis, and thoracolumbar vertebrae
fractures. Patients’” safety and experience, functional out-
comes, and healthcare costs should always be considered.

These key aspects further confirm that an appropriate
pain control is warranted for our cohort of patients which
could highlight the importance and relevance of our good
results in terms of pain management, healthcare costs,
and related safety of the intervention [18-23].

The wound infiltration utilized in this study exhibited
good results in terms of postoperative pain control, with a
reduced dependence of PCA and opioid analgesia as pri-
mary outcome measures. Furthermore, the reduced pain
consent to early mobilization and shorter length of stay
than that of the control. These factors help reduce postop-
erative complications and improved patients’ experience
with pain. Furthermore, all these factors contribute to the
reduction of potential healthcare costs for those in group
1 than that of the control. Our combination of levobupi-
vacaine, ketorolac, and adrenaline has not been studied
before. To the best of our knowledge, this set of data is the
first of its kind available in literature.

Conclusions

Our data suggest that the examined wound infiltration is
a safe and feasible option providing good postoperative
pain control without significant side effects. It also allows
low usage of opioids, early postoperative mobilization,
and short length of hospital stay.

There is paucity of high level of evidence studies in the
literature to guide analgesic regimens in patients under-
going spinal fusion surgery. Several mixes and strategies
have been used and studied for different cohorts in spinal
surgery, and we, the authors, suggest that our combina-
tion is a successful intraoperative infiltration that can help
reduce dependence on postoperative opioid regimens and
improve patient care.

We suggest that a bigger case-control study and a high-
quality randomized controlled trial to be carried out in
order to achieve higher level of evidence and consensus
in ways to best set up pain management measures for pa-
tients undergoing spinal surgery fusion. In this vision, our
study seems to be a good start on the journey to achieve
consensus on managing postoperative pain for spinal sur-
gery patients.
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