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ORIGINAL ARTICLE

A comparison of the ultrasound-guided modified-thoracolumbar
interfascial plane block and wound infiltration for postoperative
pain management in lumbar spinal surgery patients

Lomber spinal cerrahi yapilan hastalarda postoperatif analjezi yonetimi igin
ultrason esliginde yapilan modifiye-torakolomber interfasiyal plan blogu ve yara yeri
infiltrasyonunun karsilastirilmasi: Prospektif, randomize ¢calisma

Miirsel EKINCI," © Bahadir CIFTCI," ©© Erkan Cem CELIK,? © Ahmet Murat YAYIK,? © Alican TAHTA,?
Yunus Oktay ATALAY"

Summary

Objectives: Pain management is an important issue following lumbar spinal surgery. Wound infiltration is a technique that a
local anesthetic solution is infiltrated into the tissues around the surgical area. Previous studies reported that US-guided modi-
fied thoracolumbar interfacial plane (mTLIP) block after lumbar spinal surgery provided effective analgesia. In this study, we
aimed to compare the analgesic efficacy of the US-guided mTLIP block and wound infiltration following lumbar disc surgery.
Methods: 60 patients aged 18-65 years, ASA classification I-Il, and scheduled for lumbar disc surgery under general anesthe-
sia were included in the study. US-guided mTLIP block was performed via the lateral approach in group T (n=30), and wound
infiltration was performed in group W (n=30). Opioid consumption, postoperative pain scores and adverse effects of opioids,
such as allergic reactions, nausea, and vomiting, were recorded.

Results: Opioid consumption and the use of rescue analgesia were significantly lower in group T in all the postoperative
periods (1, 2, 4, 8, 16, and 24 h) (p<0.05). The VAS scores for pain during mobility and while at rest were significantly lower in
group T than those in group W 8 h after the surgery (p<0.05). The incidences of nausea, vomiting, and itching in group W were
higher than the incidences in group T.

Conclusion: The mTLIP block provides effective analgesia for the first 24 h following lumbar disc surgery, and it may be an
alternative to wound infiltration for pain management.

Keywords: Lumbar spinal surgery, modified thoracolumbar interfascial plane block; postoperative analgesia; wound infiltration.

Ozet

Amag: Lomber spinal cerrahi sonrasi analjezi yonetimi dnemli bir konudur. Yara yeri infiltrasyonu, lokal anestezigin cerrahi alan
etrafindaki dokulara infiltre edildidi bir tekniktir. Daha 6nceki klinik calismalar, lomber spinal cerrahi sonrasi ultrason (US) esligin-
de yapilan modifiye torakolomber interfasiyal plan (mTLIP) blogunun etkili analjezi sagladigini géstermektedir. Calismamizda
lomber disk cerrahisi sonrasi US esliginde mTLIP blogun ve yara infiltrasyonunun analjezik etkinligini karsilastirmayr amacladik.
Gereg ve Yontem: Calismaya, 18-65 yas arasi, ASA | -l sinifinda olan ve genel anestezi altinda lomber disk cerrahisi planlanan
60 hasta dahil edildi. Anestezi indiiksiyonu yapilip pron pozisyona alindiktan sonra T grubuna (n=30) lateral yaklasimla US
esliginde mTLIP blok, W grubunda ise (n=30) yara yeri infiltrasyonu yapildi. Opioid tiketimi, postoperatif agri skorlari ve yan
etkiler (allerjik reaksiyon, bulanti, kusma) kaydedildi.

Bulgular: Postoperatif tim zaman araliklarinda (1, 2, 4, 8, 16 ve 24 saat) opioid tliketimi ve kurtarici analjezi kullanimi grup T'de
anlamli olarak diisiiktii (p<0.05). Istirahat ve aktivite sirasindaki VAS skorlar postoperatif ilk 8 saatte Grup T'de grup W ya gére
anlamli derecede duisiiktii (p<0.05). Grup W da bulanti, kusma ve kasinti insidansi grup T'den daha yiiksekti.

Sonug: mTLIP blok, lomber disk ameliyati yapilan hastalarda postoperatif ilk 24 saat boyunca etkili bir analjezi saglamaktadir
ve analjezi yonetimi icin yara yeri infiltrasyonuna alternatif olarak uygulanabilir.

Anahtar sézcukler: Lomber spinal cerrahi; modifiye torakolomber interfasiyal plan blogu; postoperatif analjezi; yara yeri infiltrasyonu.
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An mTLIP block for analgesia management after lumbar spinal surgery

Introduction

Lumbar discectomy surgey is one of the most com-
mon surgeries performed for leg and back pain. Post-
lumbar surgery pain can be severe and may progress
to chronic pain during the postoperative period.M
Therefore, pain management is important. Effective
postoperative pain management enables early mo-
bilization and shorter durations of hospital stays and
may also reduce hospitalization-related complica-
tions, such as infections and thromboembolism.I'=*!

The most common analgesic agents used postopera-
tively are opioids."! However, parenteral opioids may
result in undesirable adverse events, such as nausea,
vomiting, itching, sedation, and respiratory depres-
sion.” Various methods are available to reduce the
use of systemic opioids in postoperative pain man-
agement, one of which is local anesthetic infiltration
(wound infiltration) into the operation site. Several
studies reported that wound infiltration can reduce
opioid consumption following surgery.>”! Regional
anesthesia techniques can also be used to manage
postoperative pain. Such techniques have a high
success rate, especially if they are applied with ultra-
sound (US) guidance, as US improves visualization,
thereby reducing potential complications. Thoraco-
lumbar interfascial plane (TLIP) block was first de-
scribed by Hand et al. in 2015.®! In this technique, a
local anesthetic solution is injected between the mul-
tifidus and logissimus muscles nearly at the level of
the third lumbar vertebra (classic technique). Howev-
er, thereis a risk of neuroaxial injury in this technique,
and sonographic imaging of this technique may be
difficult.” Therefore, Ahiskalioglu et al.*'® described
the US-guided modified-TLIP (mTLIP) block. Using
their modified technique, a local anesthetic solution
was injected between the longissimus and iliocosta-
lis muscles. They reported that the sonographic vi-
sualization was easier and the complication rate was
lower than the classic technique."” Previous research
reported that US-guided mTLIP block after lumbar
spinal surgery provided effective analgesia.'" In this
study, we compared the analgesic efficacy of the US-
guided mTLIP block and wound infiltration following
single-level lumbar disc surgery. The primary aim
was to compare postoperative opioid consumption.
The secondary aim was to evaluate postoperative
pain scores and adverse effects of opioids, such as al-
lergic reactions, nausea, and vomiting.
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Material and Methods

Ethical approval for this study was provided by the
Clinical Research Ethical Committee of Istanbul Me-
dipol University, Istanbul, Turkey. All the patients
provided written informed consent.

60 patients underwent lumbar spinal surgery were
included in the study. The patients were aged 18-65
years, American Society of Anesthesiologists classi-
fication I-ll, and scheduled for single-level lumbar
disc surgery under general anesthesia. The exclusion
criteria were a history of bleeding diathesis, antico-
agulant treatment, known local anesthetics and opi-
oid allergies, skin infections at the site of a needle
puncture, pregnancy or lactation, and refusal to
accept the procedure. The patients were randomly
divided into two groups using a randomizing com-
puter program: a TLIP block group (group T) and a
wound infiltration group (group W), with 30 patients
in each group).

General anesthesia

After placement of a peripheral IV cannula, the pa-
tients were monitored with electrocardiography
(ECG), noninvasive blood pressure, and pulse ox-
imetry (SpO,). Midazolam (2 mg) was administered
intravenously. General anesthesia was induced via
IV administration of propofol (2-2.5 mg/kg) and fen-
tanyl (1-1.5 pg/kg). After administration of rocuroni-
um bromide (0.6 mg/kg), orotracheal intubation was
performed. The patients were placed in the prone
position. Anesthesia maintenance was achieved
with sevoflurane in a mixture of oxygen and fresh
air, and remifentanil was administered at an infusion
rate of 0.01-0.1 pg/kg/min.

The patients’ heart rates, respiratory rates, periph-
eral oxygen saturation, invasive arterial pressures,
and end-tidal carbon dioxide levels were recorded at
5-min intervals throughout the surgery. Controlled
mechanical ventilation was initiated with a tidal vol-
ume of 8 ml/kg, fresh gas flow rate of 2 L per min,
respiratory rate of 12 breaths per min (l:E ratio of
1:2), peak airway pressure of 30 cm H,O, and end
tidal carbon dioxide (CO,) value of 30-35 mmHg. All
the patients underwent microscopically lumbar dis-
cectomy and partial hemilaminectomy surgery us-
ing the same technique, and the same surgical team
performed all the surgeries.
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Figure 1. (a) Sonographic anatomy of the block region. (b) The needle direction between longissimus and iliocostalis muscles. (c) Spre-

ad of local anesthetic. LA indicates local anesthetic.

Block technique

After the induction of anesthesia and placement of
the patient in a prone position, US-guided mTLIP
block was performed via the lateral approach in
group T, and wound infiltration was performed in
group W.

In group T, the block was performed bilaterally under
aseptic conditions using the GE Vivid Q® US device
(GE Healthcare, USA) with a high-frequency 12-MHz
linear US probe. The probe was covered with a sterile
sheath and placed vertically at the L3 vertebrae lev-
el. After visualizing the hyperechoic shadow of the
spinous process and interspinous muscles as an ana-
tomical guide point, the probe was moved forward
in a lateral direction to visualize the longissimus and
iliocostal muscles (Fig. 1a). As shown in Figure 1b,
using the in-plane technique, a 22-G, 50-mm block
needle (Braun Stimuplex Ultra 360, Germany) was in-
serted between the muscles in a medial-to-lateral di-
rection in the interfascial plane.”'” Once the needle
tip was placed within the interfascial plane and after
careful aspiration to rule out intravascular needle
placement, 2 ml of saline was injected to confirm the
accuracy of the injection site. A dose of 0.25% bupi-
vacaine (20 ml) was then injected in each side (total
40 ml) (Fig. 1¢).

In group W, a dose of 0.5% bupivacaine (20 ml) was
injected for wound infiltration into the surgery site.
All the patients received IV paracetamol (1 g) 30 min
before the end of the surgery, as well 4 mg of ondan-
setron IV. At the end of the surgery, neuromuscular
blockage was antagonized using IV atropine (0.015
mg/kg) and neostigmine (0.03 mg/kg).

The patients were extubated after visualizing suf-
ficient spontaneous respiration and transferred to
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the postanesthesia care unit. After they attained a
modified Aldrete score of 12, the patients were dis-
charged from the unit.

For postoperative analgesia, a dose of 1 g of
paracetamol (IV) was administered routinely, every
8 h. All the patients received fentanyl via a patient-
controlled analgesia device. The protocol was a 20
mcg bolus without an infusion dose, 20-min lock-
out time, and 4-h limit. An anesthesiologist blinded
to the procedure performed the postoperative pain
assessment using the visual analogue scale (VAS)
(0=no pain, 10=the most severe pain felt). The VAS
scores at rest and during mobilization were record-
ed at postoperative 1, 2, 4, 8, 16, and 24 h. In cases
where VAS scores were =4, 0.5 mg/kg of meperidine
was administered intravenously.

The sedation level was assessed using a 4-point se-
dation scale (O=awake, eyes open, 1=sleepy but re-
sponding to verbal stimulus, 2=sleepy and difficult
to evoke a response, 3=sleepy, not aroused by shak-
ing). Postoperative opioid consumption, adverse
events, such as nausea, vomiting, and itching, and
block-related complications were recorded.

Statistical analysis

A power analysis was performed to determine the
required sample size to assess total postoperative
opioid consumption. The effect size was 3.44 (95%
confidence interval), therefore indicating that the
sample size was sufficient. Statistical analyses were
performed using SPSS 20.0 for Windows (IBM, NY,
USA). The Kolmogorov-Smirnov test was used to
evaluate the data distribution. Pearson’s chi-square
test was applied to categorical data in the groups.
The student’s T test was used to check differences
between the groups, at a significance level of 5%
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An mTLIP block for analgesia management after lumbar spinal surgery

Table 1. Comparison of patients’s characteristics, surgical duration and level of surgery between group T and group W

Group T (n=30) Group W (n=30) P
Age 46.90+9.46 47.90+10.819 0.705¢
Male/Female 13/17 16/14 0.438F
ASA I/l 15/15 17/13 0.605P
Weight (kg) 76.33£10.68 81.27+12.03 0.098°
Height (cm) 169.63+9.66 168.10+£10.17 0.552¢
Duration of anesthesia 116.76+£27.26 108.76+21.08 0.209¢
Surgical duration (min) 85.43+24.45 74.43+18.82 0.056¢
Level of surgery (L5-S1 /L4-L5/L3-L4/L.2-L3) 2/22/6/0 1/14/14/1 0.0978

Values are expressed meanzstandart deviation or number. ASA: American Society of Anesthesiologist; kg; kilogram; cm: centimeter; min: minutes;
L: Lumbar; S: Sacral; a: p>0.05 Student’s T test between groups; B: p>0.05 Chi-square test between groups.

‘ Assessed for eligibility (n=68) ‘

Excluded (n=8)
« Not meeting inclusion criteria (n=>5)
« Declined to participate (n=3)
« Other reasons (n=0)

‘ Randomized (n=60) ‘

Y

Y Allocation A\
Allocated to intervention TLIP AIIo?:;elgatzcl?\t;:zlejr:zrl?\:\g))und
R block grOL.lp (n:30). - Received allocated intervention (n=30)
- Received allocated intervention (n=30) - Did not receive allocated intervention
- Did not allocated intervention (give reasons) (n=0) (give reasons) (n=0)
Y Follow-up Y
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=0) Discontinued intervention (give reasons) (n=0)
y Analysis y
Analysed (n=30) Analysed (n=30)
« Excluded from analysis (give reasons) (n=0) « Excluded from analysis (give reasons) (n=0)

Figure 2. CONSORT flow diagram of the study.

for normally distributed continuous variables. De-
scriptive statistics are expressed as meanzstandard
deviation.

Results

This study comprised 60 patients, with 30 (50%)
patients in each group. There were no statistically
significant intergroup differences in terms of age,
weight, length, American Society of Anesthesi-
ologists status, duration of anesthesia, duration of
surgery, and surgical level (p>0.05) (Table 1). The
results are presented in a Consolidated Standards
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of Reporting Trials flow diagram in Figure 2. Opioid
consumption was significantly lower in group T as
compared with that in group W in all the postop-
erative periods (1, 2, 4, 8, 16, and 24 h) (p<0.05). The
use of rescue analgesia in group T was significantly
lower than that in group W (p<0.05) (Table 2). The
VAS scores for pain during mobility and while at
rest were significantly lower in group T than those
in group W 8 h after the surgery (p<0.05) (Table 3).
The incidences of nausea, vomiting, and itching in
group W were higher than those in group T. There
were no between-group differences in other ad-
verse effects (Table 4).
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Table 2. Comparison of opioid consumptions and rescue anlagesia between group T and group W

Opioid consumption Group T (n=30) Group W (n=30) P

15t hour 53+11.6 42.0£15.1 <0.001¢
2" hour 11.3+194 82.6+2.61 <0.001¢
4t hour 18.0+£24.2 129.3+43.2 <0.001
8™ hour 30.0+£27.6 168.0+£54.2 <0.001¢
16" hour 50.6+26.1 198.6+£62.5 <0.001¢
24t hour 58.0+£32.0 223.3+74.1 <0.001¢
Rescue analgesia (Y/N) 7/23 15/15 0.032°

Values are expressed meanztstandart deviation. a: p<0.001 Student’s T test between groups; 3: p<0.05 Chi Square Test between groups.

Table 3. Comparison of VAS scores between group T and group W

VAS (hour) Group T (n=30) Group W (n=30) P
Passive 0 0.60+0.85 3.77+£1.27 <0.001¢
Passive 2nd 0.37+0.61 2.80+1.27 <0.001¢
Passive 4 0.20+0.48 2.63+0.99 <0.001¢
Passive 8 0.50+0.57 1.70+0.98 <0.001¢
Passive 16 1.23+1.20 1.27+0.94 0.906°
Passive 24 0.73+0.69 1.00+0.64 0.127°
Active 0 1.30+1.39 4.60+1.22 <0.001¢
Active 2" 0.93+1.04 3.57+0.97 <0.001¢
Active 4% 0.97+0.96 3.47+1.04 <0.001¢
Active 8 1.20+0.88 2.37+1.03 <0.001¢
Active 16 1.97+1.56 1.77+1.10 0.5698
Active 24 1.13+0.90 1.53+0.90 0.0908

Values are expressed meanzstandart deviation. VAS: Visual analog pain scale; a: p<0.001 Student’s T test between groups; 3: p>0.05 Student’s T test

between groups.

Discussion

This study compared the analgesic efficacy of an
US-guided mTLIP block with wound infiltration for
postoperative analgesia management after lumbar
discectomy/hemilaminectomy. The results demon-
strated that mTLIP block provided better analgesia,
with decreased VAS scores and opioid consumption,
in addition to a reduced incidence of adverse effects,
as compared with wound infiltration. There were no
complications related to the block or local anesthetics.

Wound infiltration is a technique in which a local an-
esthetic solution is infiltrated into the tissues around
the surgical area. Many studies have reported the
poor effectiveness of wound infiltration in terms of
opioid consumption.26214 |ts underlying mecha-
nism depends on absorption of the local anesthetic
solution by the injected tissues. Although wound in-
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Table 4. Comparison of side effects between group T

and group W

GroupT GroupW P

(n=30) (n=30)
Breathing depression 0 0 1.000°
Sedation/Confusion 0 0 1.000°
Somnolence 0 0 1.000¢
Urinary retention 0 0 1.000*
Consitpation 0 0 1.000®
Nausea 2 8 0.038°
Vomiting 0 5 0.020°
Pruritis 1 6 0.044"

Values are expressed as a number. a: p>0.05 Chi-square test between
groups; B: p<0.05 Chi-square test between groups.

filtration is easy and simple to perform, it has a num-
ber of disadvantages. First, the local anesthetic is in-
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An mTLIP block for analgesia management after lumbar spinal surgery

jected blindly into the tissues. Second, the method
provides analgesia only at the site of administration.

The ventral motor root and dorsal sensory root fuse
to form the spinal nerve. The spinal nerve then di-
vides into two rami after exiting the intervertebral
foramen: the large ventral ramus and smaller dorsal
ramus. The dorsal ramus runs around the facet joints,
innervates ligaments, joints, and paravertebral mus-
cles; and provides cutaneous sense from the vertex
to the coccyx.™ These nerves can be blocked by US-
guided regional anesthetic techniques (interfascial
plane blocks). Such techniques have a number of ad-
vantages. For example, they are easy to perform and
provide improved visualization and reduced compli-
cation rates.>'%1- 18I TL|P block is a type of interfascial
plane block that targets the dorsal rami of the tho-
racolumbar nerves.® In this technique, a local anes-
thetic solution is injected between the multifidus and
logissimus muscles by advancing the needle from the
lateral to the medial side (classic technique). A retro-
spective study reported that TLIP block was effective
in analgesia after lumbar laminoplasty surgery.l's
However, there is a risk of inadvertently inducing neu-
roaxial anesthesia when advancing the needle from
the lateral side to the medial side during TLIP block,
and sonographic imaging of the longissimus and ilio-
costalis muscles can be easier than imaging the mul-
tifidus and longissimus muscles. Therefore Ahiskalio-
glu et al.®'% described a US-guided mTLIP block via
a lateral approach. Using their modified technique,
a local anesthetic solution was injected between the
longissimus and iliocostalis muscles, and the needle
was advanced medial to lateral. As with the classic
approach, a number of studies demonstrated the an-
algesic effectiveness of the mTLIP block after lumber
spinal surgery.'"'1 Thus, we used the mTLIP block in
this study. In common with the literature, we found
that the mTLIP block was an effective postoperative
pain management technique after lumbar surgery. In
a cadaveric study in which the mTLIP technique was
used, the injected solution spread over the transverse
process and colored the dorsal rami between the first
and fourth lumbar nerves.'® This finding supports
that the mTLIP block provides more effective analge-
sia than wound infiltration.

In the literature, in a randomized trial evaluating the

efficacy of US-guided mTLIP block for postoperative
analgesia after spinal surgery, Ahiskalioglu et al." per-
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formed a bilateral mTLIP block and reported that the
mMTLIP block decreased opioid consumption and VAS
scores compared to the fentanyl PCA control group.
Ueshima et al. also performed a mTLIP block in two
patients following lumbar spinal surgery and report-
ed that it had a successful analgesic effect postopera-
tively."” In another case report, Li et al. performed a
bilateral mTLIP block in two patients who underwent
multilevel spinal fusion surgery.'" They reported ef-
fective pain relief from activity-related pain for 24 h
and effective pain relief from rest-related pain for 48
h. Other research demonstrated that the mTLIP block
was an effective analgesia technique not only in acute
postoperative pain but also in chronic low back pain.
20 These findings support those of the present study.

In a study, Ince et al.?"? compared the efficacy of US-
guided TLIP block and wound infiltration for postop-
erative analgesia following single-level discectomy
surgery. They reported that wound infiltration is a
simple method compared with TLIP block and it is
an effective technique for acute pain management
after lumbar discectomy. There are some differencies
between this correspondence and our randomized
study. Firstly, we performed mTLIP block via lateral
approach. mTLIP block has been defined due to it is
a simplier method than classical approach. Thus, it
may be performed easier. Secondly, the number of
patients is 40 in that correspondence. However, we
studied this randomized trial in 60 patient. On the
other hand, only discectomy was performed as sur-
gical technique in the correspondence. In our study
both discectomy and hemilaminectomy were per-
formed surgically. Lastly, our results has showed that
mTLIP block provides more effective analgesia than
wound infiltration following single-level lumbar spi-
nal surgery. In terms of this, larger sample studies
with larger patient populations may be needed to
explain these different results.

This study has some limitations. First, we evaluated
the analgesic efficacy of the mTLIP block technique
for only 24 h following surgery. Thus, the analgesic
efficacy of the mTLIP block technique for longer pe-
riods, as well as for chronic pain, is unclear. Second,
the present study did no include an assessment of
the ideal volume and concentration of local anes-
thetics during TLIP block. Lastly, it would be useful a
contrast medium was added to the mixture followed
by an anteroposterior X-ray to understand the the
exact spread of the injected solution.
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Further studies with different volumes and concen-
trations are needed. Studies evaluating the analge-
sic efficacy of the mTLIP block in different types of
lumbar spinal surgical procedures are required.

Conclusion

To summarize, we conclude that the mTLIP block
provides effective analgesia for the first 24 h follow-
ing lumbar disc surgery and that it may be an alterna-
tive to wound infiltration for pain management after
lumbar discectomy and hemilaminectomy surgery.
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