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Abstract: Intrathecal morphine (ITM) is routinely used in many surgical specialties as an adjunct to
postoperative analgesia. Patients undergoing lumbar spinal surgery commonly experience early postoperative
pain. There have been multiple reports of the benefits of ITM in lumbar spine surgery where it has been
shown to significantly reduce the need for intravenous opioid analgesia, improve time to mobilization,
and shorten length of hospital stay. ITM is yet to become standard of care in Lumbar Spine Surgery
likely due to concerns of it causing a cerebrospinal fluid (CSF) leak. In recent times anterior lumbar spine
surgery (ALSS) and lateral lumbar spine surgery (LLSS) have increased in popularity although they are still
performed in fewer numbers in comparison to the posterior [posterior lumbar interbody fusion (PLIF)]
or transformational [transforaminal lumbar interbody fusion (TLIF)] approaches. Although the number
of ALSS and LLSS procedures are increasing, to our knowledge there have been no reports of ITM
administered via either approach reported in the literature. Herein we describe an intra-operative technique
for injection of morphine into the dural sac via the Anterior and Lateral approaches to the lumbar spine.
We propose that this technique can be performed easily and quickly with standard surgical equipment that
is commonly available. Through use of this technique, patients undergoing spine surgery may benefit from
ITM with minimal risk of iatrogenic CSF leak.
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Introduction

Intrathecal morphine (ITM) is routinely used in many
surgical specialties as an adjunct to postoperative analgesia
(1,2). There have been multiple reports of the benefits of
I'TM in lumbar spine surgery where it has been shown
to significantly reduce the need for intravenous opioid
analgesia, improve time to mobilization, and shorten length
of hospital stay (3).

Anterior lumbar spine surgery (ALSS) includes anterior
lumbar interbody fusion (ALIF) and lumbar total disc
replacement (TDR). Lateral lumbar spine surgery (LLSS)
includes transpsoas lateral lumbar interbody fusion
(LLIF), anteromedial to psoas (AMP), or anterior to the
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psoas oblique lumbar interbody fusion (OLIF). ALSS and
LLSS have become mainstay surgical techniques, broadly
indicated for the restoration of structural and biomechanical
integrity in a variety of degenerative lumbar pathologies
(4,5). In recent times ALSS and LLSS have increased in
popularity with potential benefits of efficient access and
direct visualization of the anterior column and disc space,
shorter operative times and reduced iatrogenic trauma to
paraspinal neurovasculature and musculature (5).

The widely known method of administering I'TM
intraoperatively during Lumbar Spine Surgery is via a
posterior approach (6). Although Posterior lumbar spine
surgery provides an opportunity for intrathecal injection,
a theoretical concern of this is the risk of an iatrogenic
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Figure 1 Administering ITM through the anterior approach.
Arrow indicates Spinal needle tip passing through the PLL and
dura. L4 and L5 vertebral bodies are labelled. The vessels are held
behind the retractor blade. I'TM, intrathecal morphine; PLL,

posterior longitudinal ligament.
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Figure 2 View of the anatomy prior to administering I'TM via
the lateral approach. Arrows indicate L2/L3 posterior annulus
and L3 endplate. L2 and L3 vertebral bodies are labelled. Psoas is
retracted. I'TM, intrathecal morphine.

cerebrospinal fluid (CSF) leak with dural puncture (7).

Large numbers of standalone anterior spinal surgeries
are performed in our institution. The patient is positioned
supine with no access during surgery to the posterior spine
and therefore we developed a method of administering I'TM
through the anterior or lateral approach.

Herein we describe a technique for injection into the
dural sac via the Anterior and Lateral approaches to the
Lumbar Spine. This technique can be performed easily and
quickly with standard surgical equipment. Through use
of this technique, patients undergoing spine surgery may
benefit from I'TM with no risk of iatrogenic CSF leak.
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Methods
Injection technique

The intrathecal injection is performed following completion
of a full discectomy and immediately prior to impaction of
the implant. It is at this point that the dural sac is maximally
exposed.

The disc space is thoroughly cleaned and posterior
osteophytes removed using a drill and/or Kerrison punch.
The posterior longitudinal ligament (PLL) is removed or
preserved according to surgeon preference. An Insert and
rotate dilator placed on the side of the disc space can assist
to further open and place a slight stretch on the dura. A
headlight can be used for better illumination. A 26-gauge
spinal needle is directed toward the middle of the disc
space, pushed through the PLL and the dura. The tip of
the needle is held with long non-toothed forceps and the
head of the needle with long thin tipped needle holder
(Figure 1).

During injection, the syringe is held perpendicular
to the surface of the dural sac. The needle is passed into
the intrathecal space until CSF can be seen back flowing
through the spinal needle (Video I). In some patients the
CSF pressure may be too low to cause backflow through
the spinal needle therefore a Valsalva manoeuvre may be
used to confirm CSF drainage. Once it is confirmed that
the tip of the needle is in the intrathecal space a 2-mL
syringe containing 0.2 mg of morphine diluted in saline is
connected and administered.

The procedure can be accomplished with the use of
equipment readily at hand in the operating theatre and
without significantly prolonging operative time.

The injection technique during LLSS is more
challenging as the dura and PLL are not as easily visualized
or as accessible as during the anterior approach (Figure 2).
Although technically more difficult than via the ALSS, we
clean the posterior disc space all the way to the PLL. The
spinal needle is held with forceps and the needle is gently
curved and directed towards the middle of the disc space
under magnification of loupes. Once visual confirmation
is achieved that the tip is in the correct position the same
steps of the anterior approach are followed (Figure 3).

Patients scheduled for ALSS or LLSS who received
ITM via the anterior or lateral approach were eligible for
inclusion.

The study size was predetermined as a planned cohort
between August 2018 and November 2019. The injection
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Figure 3 Confirmation of correct needle position for lateral
approach I'TM. Arrow indicates 26-gauge spinal needle curved
through the disc space and into the dura. CSF is visualised exiting
the connector. Sympathetic trunk can be seen traversing the disc

space. I'TM, intrathecal morphine; CSF, cerebrospinal fluid.

technique was performed in 21 cases via the anterior
approach. Sixteen patients had a single-level fusion (L5/S1
n=15, L.3/4 n=1) and five patients had two-level fusions (L4/5
+L5/S1).

In patients who had two-level fusions the morphine was
administered at the level of L4/5. Surgical site drains were
not used and the patients were followed for between three
and twelve months.

More recently we began using the injection technique
via the lateral approach and thus far three patients have
received I'TM this way. All three patients had single-level
AMP fusions (L2/3 n=1, L3/4 n=2). The primary outcome
is complication rate with the secondary outcome being
total narcotic consumption. Outcomes were assessed by an
independent assessor with no conflict with regards to the
outcomes of this patient group.

Results

In the 24 cases in which the injection technique was
performed, there we no instances of postoperative CSF
leakage. None of the patients required patient-controlled
analgesia (PCA) or any other infusions of morphine. There
were no instances of patients developing ileus which we
commonly encounter with PCA and no cases of respiratory
decline. One patient experienced itching which persisted for
24 hours.

All patients could roll in the bed within 4 hours of
surgery with no pain and were mobilised within 12 hours.

© Journal of Spine Surgery. All rights reserved.

Al Khawaja. ITM injection

Visual Analogue Scale (VAS) score was 0 in 10 patients,
1-2 in 10 patients (this group includes all patients who
underwent lateral approach) and 3 in 4 patients. The
minimum pre-operative VAS score was 7/10 in this group.
Five of the single-level patients were discharged within
48 hours with the other 11 one-level patients going home
within 72 hours. All of the remaining two-level patients
were discharged within 96 hours with no complications (this
group includes patients who underwent lateral approach.

Discussion

In our observational study, ITM was safely and effectively
administered via an anterior retroperitoneal or a lateral
AMP approach to all patients. Whilst neural injury remains
a theoretical risk of this technique, we encountered no
instances of any neurological compromise. This was likely
due to the excellent visualization and small gauge needle
used when performing this technique.

Having also performed I'TM through a posterior
approach in the past, we are of the opinion that the
advantage of an anterior and lateral I'TM injection is the
negligible possibility of CSF leak or fistula and the already
available access during the surgical procedure.

Although we only encountered a single minor
complication of transient postoperative itching, the current
study is limited by the relatively small patient cohort,
and the total number of procedures. The promising
results warrant a larger study with multiple operators to
confirm the benefits and safety of this technique versus
administering I'TM via the posterior approach to the spine.

Conclusions

Despite demonstrated safety and efficacy of ITM in lumbar
spine surgery, the risk of precipitating a CSF leak remains as
a barrier to widespread adoption of this analgesic technique.
The technique used in this study facilitates safe injection
via excellent direct visualization of the dural sac. This
theoretically improves injection technique and therefore is
not associated with postoperative CSF leakage.
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