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Background: Superficial cervical plexus has been used sucdgsstu postoperative analgesia following antermarvical discectomy and
fusion (ACDF) surgery. It is not known if superfitiand intermediate cervical blocks are equallgaife, although anatomical evidence
suggests that the latter might provide superiofityuaf analgesia. The aim of our study was to canepthe effect of intermediate cervical
plexus block (ICPB) vs superficial cervical plexbleck (SCPB) on postoperative quality of recovenyl @nalgesia in patients undergoing
ACDF surgery.Subjects and Methods:Forty-nine patients were randomised to receiveeeitfilateral ICPB or bilateral SCPB in patients
undergoing elective single- or two-level ACDF suggelhe primary outcome measure was the qualitseobvery at 24 hr, measured using
the 40-item quality of recovery questionnaire (Q41- In addition, comparisons between groups wkse made for intra- and postoperative
opioid consumption. Groups were compared using e3ttslt test, Mann-Whitney U test or Chi-square fes different type of data. A p-
value of <0.05 was considered statistically sigaifit. Results: The mean (SD) aggregated global QoR-40 scores at 2¢re significantly
greater in the ICPB group, indicating good quatityecovery compared with the SCPB (186 + 9 vs #72, respectively; P = 0.001). Intra-
and postoperative opioid consumption was signifigamgher in SCPB group. No major block relatednpdications were noticed during the
study. Conclusion: We showed that compared to SCPB, ICPB provide®ibattalgesia in patients undergoing single- or level ACDF,
thereby improving the early quality of recovery. Wteongly believe the existence of investing laylecervical fascia of neck.
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(SCPB) and intermediate cervical plexus block (I¢RBe
safe and simple techniques that has been shownotadp
good pain relief for both incisional pain and thecipito-

Introduction

Anterior cervical discectomy and fusion (ACDF) iseoof
the most commonly performed procedure for degeiverat
spinal diseasE! Pain and discomfort after ACDF is difficult
to quantify as these patients often experience fgain
swallowing, dysphagia, and position-related ocoipitchal
pain in addition to incisional palfi*! Postoperative pain has
been reported as moderate in this group of patieaqsiiring

a combination of opioid and non-steroidal anti@anfimatory
drugs as analgesics. Nevertheless, opioid-relatiededfects,
including nausea, vomiting, and respiratory depoessare
undesirable in these patients who are at risk fowvey
complications due to airway edema secondary toialrg
retraction or wound hematoriid!

Peripheral nerve block, as a part of a multimodeligesic
technique, provide site-specific pain relief witewf side
effects and have been shown to be effective forrawipg
the quality of recover}?’ Superficial cervical plexus block

nuchal pain after thyroid and carotid surgefl€s” In case
of SCPB, the local anaesthetic drug is deposited- su
cutaneously, above the investing fascia of the netilereas
in ICPB, the drug is injected below the investirasdia
[Figure 1]*Y These two techniques of cervical plexus block

has been compared in the past but the resultsoafécting
in naturg0-12-14]

Postoperative pain is an important component ofityuaf
recovery after surgery; however, assessment of pain
outcomes after surgery does not completely desthiddull
dimensions of the quality of recovery. Among theltiple
tools available to access the quality of recoveftera
anaesthesia and surgery, the 40-item quality obvery
questionnaire (QoR-40) is one of the Vvalidated
multidimensional tools that has been shown to lialsle to
assess the effect of interventions in anaesthéwih are
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aimea at improving the quality of recovery and impng fascia of the neck. The procedure was repeatedhen t
patient satisfactioff”) The questionnaire measures various opposite side.

dimensions of recovery, including pain, nausea and ICPB: The patient was positioned and scanned in a simila
vomiting, physical independence, physical comfort, way, the investing fascia was identified and 100f0.25%

emotional state, and psychological suppstt. bupivacaine deposited under the fascia. We triddabfor a
click or ‘pop’ when the needle pierced this fascidhe

Aim: procedure was repeated on the opposite side.

The main objective of this study was to compare B@Rd Intraoperatively, all patient received ondansedrb mg/kg

ICPB, in terms of, postoperative quality of recquvemd (maximum dose of 8 mg) IV towards end of surgery fo

analgesia in patients undergoing ACDF. We hyposegsi  postoperative nhausea and vomiting (PONV) prophglaii

that as the drug is placed below the investingrlajeeck in 20% increase in heart rate and/or blood pressum the

case of ICBP, compared to SCPB; it will spread ieper preoperative baseline was treated with fentanylises of 25
structure and would reduce postoperative pain andpg at 2.5- minute intervals until vital signs reted to
discomfort, thus improving the quality of recoveity24 hr as baselind'” At the end of the surgery, sevoflurane was turned

measured by the QoR-40 questionnaire. off and the neuromuscular blockade was reversedh wit
neostigmine (50 pg/kg) and glycopyrrolate (10 pyy/kg
Subjects and Methods Patients were monitored for the first 24 h postapieely in a

high dependency unit with standard monitoring facil
including continuous oxygen saturation monitoring.
Postoperative pain was assessed using an 11-pminénc
rating scale (NRS; 0 = no pain, 10 = worst posgitaia). All
patients received IV paracetamol 1 gm every 6 R2fbh as
postoperative analgesia. Breakthrough pain wasetleaith
bolus dose of Morphine 2 mg IV and repeated everg f
minutes to maintain NRS of < 4. Degree of sedati@as
measured by Ramsay sedation score; if awake,ahxious,
agitated, restless, 2 cooperative, oriented, tranquil, and 3
[ responsive to commands only; if asleep4 [ brisk
response to light glabellar tap or loud auditoignstus, 50
sluggish response to light glabellar tap or loudlitauy
stimulus, and 61 no response to light glabellar tap or loud
auditory stimulus. PONV and was managed with aoldéti
dose of IV ondansetron 0.15 mg/kg and /or dexansetia 8

This prospective, randomized, double blinded, camtpae
study was carried out after approval from the tostnal
Ethics Committee of our hospital and written infean
consent was obtained from eligible 49 patientsieRtd of
American Society of Anaesthesiologists (ASA) Gradmd

I, aged 18-60 years of either sex, undergoing tielec
single- or two-level ACDF were considered for eritrip the
study. Exclusion criteria included patients wittrstbry of
allergy to local anaesthetics, pregnancy, known
diaphragmatic motion abnormalities, and patientgh wi
known psychiatric or neurological condition that w
affect the completion of the QoR-40 questionnaire.

Patients were randomised by means of computer-gtter
random numbers into two groups: superficial celvidexus
block (SCPB) group and intermediate cervical pleklock
(ICPB) group (Figure 2). Group assignments werdesein mg.

sequentially numbered opaque envelopes that wesaegp Patients were subjecteq to the QOR'ATO quejstionmiﬂﬂ h
by research personnel not involved in patient carelata after surgery by an independent investigator whas wa

collection. The assessors who were evaluating the unaware of the group allocation. The questionnamesists

postoperative patient outcomes were blinded to mrou of 40 questions _that examine five domains of pétien
allocation, but both the anaesthesiologist and sheyeon recovery using a flve-pomt Likert scale as f°”°"‘?@”e of
were not blinded. the tlme, some qf the tlme3 usually, most _of tineeti and aII_
Routine preparation of the patients was carriedagsyter our the time. The five domains asses_sed included er@tlo
institutional standards for all patients undergoiA@DF state., physmal comfort, psychological support,npand
surgery. Patients received standardized monitoand an physical independence. Global QoR-40 scores ranga f

anaesthetic regimen consisting of intravenous fahta-3 40-200 rle(:s]presenting very poor fo outstanding cyaaijt.
Lg/kg and thiopentone sodium 4-5 mg/kg, with veiunm recovery’® We also recorded any block-related serious

0.1 mg/kg to facilitate endotracheal intubation.a&sthesia cpmplications, defined as any potential th_reatifm drising
was maintained with oxygen, air, and sevoflurane directly from block placement, e.g. intravascular o

(approximately 1 MAC). A high frequency, linearriaucer intrathecal injection of local anaesthetic, localaesthetic
in transverse axis and in plane approa{ch, alondy @R toxicity, local trauma, or haematoma caused byirtjecting

gauge, short bevel, and 50 mm Stimuplex® needleusad needle of a severity that led to the cancellatibswrgery,
for per’forming the k.z)locks as described below airway obstruction, or respiratory distress aftecpment of

SCPB: The head of the patient was turned to the opposite block but before surgery (e.g. owing to diaphragenar

side and skin was cleaned with chlorhexidine. Thegducer vocal cord paralysis). . . .
was placed over the lateral border of sternoclemkioid The other data recorded included patient demogeaphi

muscle (SCM) and it was positioned such a way that intraoperatjve fgntanyl consu_mption and 'surgicaltada
tapering end of the SCM remained on centre of tirees. postoperative pain score, sedation score, queﬁé’é:)N\/,
The needle was introduced from the posterior agpheatigh sore_throat, dysphagia and the total analgesicuropgon in
the skin and platysma and 10 ml of 0.25% of bumirze the first 24 hr.

deposited behind this landmark. The goal was tecinfhe Statistical analysis

local anaesthetic drug, subcutaneously above thesiimg The mean (SD) QoR-40 score at 24 h after majorespin
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surgery has been reported to be 160 {#7revious studies
have shown that a ten-point difference in QoR-40resc
corresponds to 15% relative improvement in quality
recovery after surge?! In order to demonstrate a
difference of ten points in the QoR-40 score, wieuwated
that 23 patients per group would be required teedet
significant difference between groups with an alpticc%
and power of 80% and assuming a baseline mean Q®R}

40 of 160 (17)* Therefore we included 25 patients in each

group.

The primary outcome measure was the global QoR-40
aggregate score at 24 hr after surgery. The secpnda

outcome measures were total opioid consumptiomdutie
intra- and post-operative period, side effects
complications.

Groups were compared using Student’s t test fotirmoous
data, Mann-Whitney U test for continuous non-paraime
data and Pearson’s Chi-square test for categatatal. Data
were presented as mean (SD) for continuous dataaand

number for categorical data. A p-value of <0.05 wa

considered statistically significant. SPSS® versid®
(Chicago, IL, USA) was used for all analyses.

Results

Forty-nine patients were recruited and randomiseckteive

either ICPB (n = 25) or SCPB (n = 24). There weme n

differences between the groups with regard to deapddc
and surgical data [Table 1]. Total fentanyl usedirdyuthe
intraoperative period was significantly more in SCgroup
(Table 1). Mean (SD) aggregated global QoR-40 sabi}
h were significantly more in ICPB group, indicatibgtter
quality of recovery compared to SCPB group (186w 973
+ 12, respectively; P = 0.001) and the patientthin ICPB
group had better mean scores in all five domairabld 2].
The postoperative pain scores of were significalutiyer in
ICPB Group at all points of time over first postogtéve 24 h
[Table 3]. Cumulative morphine consumption durirfge t
postoperative period was significantly more in SGiBup
at 24 h [Table 4]. The incidence of nausea, vomitamd
dysphagia were significantly less in patients wkoeived
ICPB at 24 h after surgery, whereas the mean ssdatiore
was comparable between the two groups at all paifts
times over the 24 h postoperative period and ndnthe
patients had score <2 or >4 at any occasion (T&bl&here
were no adverse events or serious complicationsriesg in
either group.
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Figure 1: Schematic diagram of cross section of nkeat C4 level
showing the site of injection of the cervical plexsi block: deep,
superficial subcutaneous and intermediate (modifiedfrom
Ramachandran et al.)*”
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Figure 2: CONSORT flow diagram

Excluded from analysis (n = 0)

Table 1: Patient characteristic and intraoperativedata

Characteristics | ICPB group SCPB group p*
(n=25) (n=24)

Age (years)as | 52.1+11.6 56.3+12.8 0.23

mean = SD

Gender 9/16 8/17 0.68

(female/male)

Weight (kg) as | 63.9 +15.2 67.6+125 0.35

mean + SD

ASA grade (/I | 9/1€ 10/1¢ 0.6¢

Surgical levels 10/15 9/15 0.85

One/Two level

Total fentanyl 245+ 25 295+ 75 0.002

consumption

(ngm) as

mean + SD

Duration of 248 + 15 236+ 19 0.07

surgery (min) as

mean = SD

*Calculated using Chi-square test or Student'st-&s appropriate, ICPB: Intermediate
cervical plexus block, SCPB: Superficial cervicdexus block, ASA: American
Society of Anaesthesiologists, SD: Standard deoriati

Table 2: Quality of recovery score (QoR-40) at 24 hafter

surgery

Parameters ICPB group SCPB group P
(n=25) (n=24)

Emotional state 41.7+3.1 39.6+29 0.018

Physical 55.2+3.3 50.4+6.3 0.001

comfort

Psychological 3331138 31.2+22 0.001

support

Physical 227+21 205+36 0.011

independence

Pain 329+18 31.4+29 0.033

Total score 186+ 9 173 +12 0.001

Data are shown as mean = SD, ICPB: Intermediateica@rplexus block, SCPB:
Superficial cervical plexus block SD: Standard dé&on

Table 3: NRS for postoperative pain up to 24 h aftesurgery

NRS at ICPB group SCPB group P
various time (n=25) (n=24)

intervals

or 2.24 + 0.66 3.38 £ 0.57 0.001
2h 2.44 £ 0.583 4.04 +0.624 0.001
4h 3.12 £ 0.526 4.16 + 0.565 0.002
8h 3.40 £ 0.577 4.54 +0.658 0.002
12 h 3.24 £ 0.523 4.96 +0.624 0.001
24 h 4.08 + 0.400 5.58 £ 0.584 0.001

Data are shown as mean + SD, NRS: Numeric ratiafgstCPB: Intermediate cervical
plexus block, SCPB: Superficial cervical plexusdil&D: Standard deviation
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Table 4: Postoperative data

Variables ICPB group | SCPB group | P*
(n=25) (n=24)

Cumulative morphine | 7.5+2.4 159+3.7 0.001

consumption at 24 h

after surgery in mg,

as mean = SD

Nausea, n 1 6 0.035

Vomiting, n 1 6 0.035

Dysphagia 2 9 0.013

Sp02 <90% Nil Nil

Sedation score of Nil Nil

<2 or >4

*Calculated using Chi-square test or Student'st-&s appropriate, ICPB: Intermediate
cervical plexus block, SCPB: Superficial cervickqus block, SD: Standard deviation,
SpO2: Oxygen saturation in room air

Discussion

Cervical plexus block has been used successfully asle
anaesthetic technique or more commonly along wéthegal
anaesthesia for carotid endarterectomy, thyroigiesyrand
neck dissectioff:’**! Despite its popularity and universal
acceptability, it has been sparsely used in ACDFyey
where the cervical vertebrae are approached thrdbgh
anterior nec®?!!

Cervical plexus and its branches can be blockeagusiree
different techniques. In SCPB, the drug is depdsite
subcutaneously, above the investing fascia whereagep
block, the drug is injected near the nerve rouldwe third
technique, ICPB, the local anaesthetic drug is cieg
between the investing fascia and deep cervicaldatwereby
providing more profound analgesia or anaesthesideeper
structure of the neck regidf¥ The deep cervical plexus
block is technically difficult to perform and hasore
incidence of complication than superficial blo&s.

Despite having a clear cut advantage of ICPB oGP in

a study conducted by Ramchandran et al. failed to
demonstrate the better analgesia or anaesthesfie pod
ICPB compared to SCPE! In their study they used
landmark based technique which was essentiallpdbland

it was possible that some subcutaneous injectiad der
SCPB were actually made deeper than intended (and
therefore actually sited intermediate) or vice aefise. some
intended intermediate injection were in fact suboabus).
In our study all the blocks were performed underGUS
guidance, so the drug was deposited more relialihimthe
intended anatomical plane or space, resulting tteb&oR-
40 score and reduced opioids consumption duringrtine-
and postoperative period in ISPB group compare8G&8P
group.

We used bilateral block in our study because thgical
incision in ACDF, reaches midline and a unilatelédck

unlikely to provide adequate analgesia. Mariapparele 1.

despite giving unilateral SCPB for ACDF surgerye fQoR-

40 at 24 h was 179, which is similar to QoR-40 &EPB
group in our studf{” Again this can be explained by the fact
that some of the subcutaneous injection may have
accidentally become ISPB producing better QoR-40es@s

the author used landmark based blind technique.

The QoR-40 scoring system was developed by Myles.et

which is a valid, reliable and responsive tool égsessment 4.

of the quality of recovery after surgery and anaesie’® It
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was further validated by Gornall et al. in theirstgmic
review and meta-analysis! This scoring system has been
used successfully for many surgical facilities, liling
neurosurgery®

The investing layer of cervical fascia of the neisk a
controversial topic and previous studies have dorest
about the very existence of this laféf! We agree with
Pandit and colleagues who showed that injectiongrgi
below the investing fascia of the neck diffuse irtteep
space, whereas injections placed subcutaneouslyatié”
There was a 13 point improvement in QoR-40 in {GEB
when compared to SCPB group and the opioid condampt
during the intra- and postoperative period was iBaamtly
less in ICPB group. The decrease in overall opioid
consumption was probably responsible for the deerea
incidence of PONV in ICPB group. The incidence of
dysphagia was also less in ICPB group as the drag w
deposited deep inside investing fascia, producitteb pain
relief.

There was some concern regarding safety profileilaferal
ICPB but previous studies have compared bilatdoaiks to
unilateral blocks and they did not notice any digant
increase in the incidence of serious complicat/of§!

To the best of our knowledge, for the first timérasound
guided, bilateral ICPB was compared with bilate3@IPB in
patients undergoing ACDF surgery and the superior
analgesia profile of ISPB was demonstrated.

There were certain limitations to our study. Th&ssva single
centre study and numbers of participants were dichitWe
did not measure the time taken to complete the kbloc
procedure. Our study was adequately powered to show
difference of ten points in the quality of recovelbyt it was
not adequately powered to show any differences in
postoperative opioid consumption and side effedtte
followed the patients for only the first 24 h; hepnsome of
the complications of block and readmission wouldehbeen
missed.

Conclusion

Pre-incisional, ultrasound guided ISPB, compare&@PrB
significantly improves the quality of recovery aftngle-or
two level ACDF, making it a simple and effectivetiaique
for improving the quality of recovery in patientadergoing
anterior neck surgeries. We also strongly beliebe t
existence of the investing layer of cervical fasaighe neck
and our study has indirectly proved it.
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