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Pe3rome

ITesb HcciiefOBaHUA: IOBBICUTD KINHUYECKYIO 9(hpeKTUBHOCTS (paciraabHOM 6JI0KaAbI MBI, BbI-
npsimitstioneit cimey (MBC), mpu 06e360/TMBaHIH TAIIMEHTOB CO MHOKECTBEHHBIMH ITEpeIoMaMu pedep.

Marepuansl 1 MeToabl. Habsrroamy 4-X mariieHTOB C MHOKEeCTBEHHBIMHY IIepeJiIoMaMu pebep, KOTOPbIM
¢ meapio 06e3boBanus KareTepuaupoBaau MBC B (haciiuanbHON IJIOCKOCTH C TTOCJIENYIOIINM IJTUTEhb-
HBIM BBeJIleHHEM MEeCTHOI'0 aHecTeTHKa. [[jis1 oneHKH a9 erTuBHOCTU haciuanbHol 610Kkansl MBC uc-
T0JTb30BAJTH BU3YaJIbHYIO aHAJIOTOBYIO IIKasy (BAIII) oreHKH 6011, TOKa3aTes I IPOAYKTHUBHOCTH KalllJIst
U (popcupoBaHHON KM3HEHHOM eMKOCTHU Jerkux (PHKEJI), MogupuIIMpoBaHHYIO 3-KOMIIOHEHTHYIO IITKAJTY.
PactipocTtpanenue MmectHoro anecreTuka (10% pacTBop JIMJJOKanHA) U KOHTpacTa (pacTBOP IOHUTEKCOJIA,
350 Mr ioga/MJ1) oIpeiesisiiii MeTOI0M KOMITbIOTEPHOH ToMOTrpaduu U CONOCTABJISA/IHN C JAHHBIMU PETUCT-
panuy CHUsKeHUs1 00J1eBOM YyBCTBUTEILHOCTH 10 YPOBHSIM I'PYAHBIX I03BOHKOB.

Pesynbrarsl. [Tocse BeIosTHeHH (pacrmaabHOI 6ytokaasl MBC y mariieHTOB ¢ MHOSKeCTBEHHBIMH ITepe-
JioMaMu pebep OTMEeTH/IN yMeHbITeHne 6oJ1u 1o BAIII B mokoe — Ha 3—-4 6aJ1a 1 IpH Kariie — Ha 3-6 6as11oB,
yBeJIMUeHue IToKa3aTesell IPOAYKTUBHOCTU Kaluisi — Ha 1 6a/mt u MoguUIMpOBaHHON 3-KOMIIOHEHTHOMU
1IKaJbl — Ha 1-3 0asia. OTMeTU M pacnpocTpaHeHre pacTBOpa MeCTHOI'O aHeCTeTHKA [IPEUMYIIeCTBEHHO
B KpaHMAJIbHO-KaygaIbHOM U B IIepeIHeM HallpaBIeHNH K IPOCTPAHCTBY MEsK/Ty II0TTePEeYHBIMUA OTPOCTKAMHU
6e3 BeIpayKeHHOT0 pacTeKaHUA B JIaTepaIbHOM U MeJUaJIbHOM HallpaBJIeHUsIX. Bo Bcex 4 HabJTIONeHNUAX pac-
TBOP MECTHOI'0 aHEeCTeTHKA M KOHTPACTa PACIPOCTPAHUIICS OT KOHYMKA KareTepa B KpaHUAJIbHOM Hallpas-
JIEHU! Ha HECKOJIbKO YPOBHe I'PyJHBIX I03BOHKOB JJaJIbIIle, YeM B KayaJJbHOM HallpaBJIeHUN.

3aksrouenne. PacryanbHag 610kaga MBC y maeHTOB ¢ MHOKECTBEHHBIMU IlepeioMaMu pedep sIB-
JISIETCSI JOCTAaTOYHO 3(h(PEeKTUBHBIM METOAOM 00€300/IMBaHMs1. BBITO/IHEHNE KaTeTepU3anuu (pacuraabHON
miockocti MBC Heo0X0quMO IPOBOIUTE HA YPOBHE ITI03BOHKA, COOTBETCTBYIOIIETO HUSKEJIEKAIIEMY CJIO0-
MaHHOMY pe0Opy. [TosrydyeHHbIe JaHHBIE MOTYT CJIY?KUTh OCHOBAaHHEM JJIsI IIPOBEIeHUST TAJIbHEHIITNX UCCIIe-
JIOBAHWH C BKJIIOYEHNEM OOJIBIIIETO KOJIMYeCTBA TAI[EeHTOB.

Kntoueevte crosa: gacyuanvhas 610kada; MblUYa, 8bINPAMASLIOWAS CNUHY; 00e300ausaHUe; MHOJiCe-
cmeeHHble neperomul pebep

Summary

The aim of the study: to improve the efficacy of erector spinae plane (ESP) fascial block for pain manage-
ment in patients with multiple rib fractures.
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Materials and methods. We observed 4 patients with multiple rib fractures who were treated with ESP
fascial block with subsequent prolonged administration of local anesthetic for pain relief. To evaluate the
efficacy of the ESP block, the visual analogue scale (VAS) for pain intensity, cough performance index and
forced vital capacity (FVC), as well as a modified 3-item scale were used. The distribution of local anesthetic
(10% lidocaine solution) and contrast (iohexol solution, 350 mg iodine/ml) media was analyzed by com-
puted tomography and correlated with the data on reduced pain perception according to the thoracic ver-
tebrae (Th) levels.

Results. After the ESP block in patients with multiple rib fractures, we found a decrease in VAS pain
intensity at rest by 3—4 points and on coughing by 3-6 points, an increase in cough performance by 1
point and in the modified 3-item scale by 1-3 points. The distribution of the local anesthetic solution
was registered mainly in the cranial-caudal and anterior direction to the intertransversal space without
significant leakage in lateral and medial directions. In all 4 cases the local anesthetic and contrast
media spread from the catheter tip cranially several levels of thoracic vertebrae farther than in caudal
direction.

Conclusion. ESP block in patients with multiple rib fractures is a reasonably effective method of pain relief.
Catheterization of the fascial plane of erector spinae muscle should be performed at the level of vertebra cor-
responding to the underlying fractured rib. The data obtained may serve as a basis for further studies with

more patients included.

Keywords: fascial block; erector spinae muscle; analgesia; multiple rib fractures
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BBenenue

B 2016 . @opepo M. c coaBT. BIlepBbIe OI1y0-
JINKOBAJIU JJaHHbIE O IPUMEHEHUY HOBOU METO/ ! -
KU aHAJITe3NHU I'PYIHON KJIEeTKH, JaB el Ha3BaHuUe
«Erector Spine Plane block» [1]. MbI ipeaosxuIu
HCTIO0Jb30BaTh IePEBOJ TAHHOTO TEPMUHA C HEKO-
TOPBIMU JIOTIOJTHEHUSIMH, KOTOPBIA 3BYYUT KaK
«pacuuanabHas 0JI0Kaga MBIIIIBI, BHITIPSIMJISIO-
et ciuay (MBC)». Ha cerogusinmiamii neHb dac-
nuasibHas osokamga MBC mpumeHsieTcst Kak MeTO[
06e360/1MBaHNA He TOJIBKO IPYITHON KJIETKH, HO U
BCETO TYJIOBHUIIIA [2-5]. 9Ta METOIMKA ITOKa3aHa He
TOJIBKO JIJIsI JOCTATO4YHO 3P eKTuBHOr0 00e360-
JINBAHMUSI MAIIUEHTOB CO MHOYKECTBEHHBIMU TIE€pe-
Jomamu pebep [6], HO U Kak aJbTepHATUBA ITUTY-
panbHOH U mapaBepTedbpasbHOM OJI0Kane [7, 8.

B smreparype omucaHbl [IBa OCHOBHBIX
HampaBJeHUs U3y4eHUsI 3TOT0 MeTo/ia 06e300J11-
BaHUs1. Bo-mepBhIX, McCaeayeTcs1 paclpocTpaHe-
HUe KPACHUTEJIsI TT0CJIe BBIOJHEHUS (paciualib-
HO# Osokansl MBC mpu ceKIMu ¥ IO TaHHBIM
MarHUTHO-pe30HaHCcHOU ToMorpaduu (MPT) u
kommbioTepHOl ToMmorpaduu (KT) ¢ konTpacTu-
poBanueM. /laHHbIE TMOJOOHBIX KCCJIETOBAHUN
MIPOTUBOPEYNBLI. OTHU UCCIEN0BATEN OTMEUYAIOT
MIPOXOYKIEHNE PACTBOPA KPACUTEJISI MJIN KOHTpPA-
CTa K BEHTPAJbHBIM BETBSM U KOPEIIKAM CITH-
HaJIbHBIX HEPBOB [1, 9], Torma Kak VBaHyCUK C
COAaBT. TTOKA3BIBAIOT, YTO PACIIPOCTPAHEHUS Kpa-
CUTEJIsI K BEHTPAJbHBIM BETBSAM CIHHAJIbHBIX
HEpPBOB He npoucxonur [10].

Bo-BTOpBIX, OmeHNBAIOT 3(pdeKThI pacu-
anpHOU OJiokansl MBC c BBemeHueM pacTBopa
MECTHOTO aHECTETUKA U KOHTPACTA, BHIIOJTHEH-
HOU 10 PA3JINYHBIM MMOKA3aHUSIM, C ITOCJIEIYIO-
myM usdydenuem naoubix MPT nom KT [11-13].

MpsI He OOHAPYSKMJIN KaK OMUCAHUHN OIlEHKU

apdertuBHOCTH (hacruanmbHOU 6710KaARI MBC 1m0

Introduction

In 2016, Forero M. et al. first published data on
using a new chest analgesia technique, erector
spinae plane block [1]. We prefer using slightly mod-
ified name for it, which is «erector spinae ESP fascial
block». Currently, the ESP fascial block is used not
only for chest, but also for the other body parts anal-
gesia [2-5]. This technique is indicated for effective
analgesia in multiple rib fractures and as an alterna-
tive to the epidural and paravertebral blocks [7, 8].

Researchers investigating this technique mainly
focus on two aspects. Firstly, the dye distribution
after ES muscle fascial block during dissection and
based on contrast-enhanced MRI and CT has been
studied. The results of research are controversial. Ac-
cording to several reports, the dye or contrast could
spread involving ventral rami and spinal nerve
roots [1, 9], while Ivanusic et al. showed no spread of
dye to the ventral rami of spinal nerves [10].

Secondly, the effects of ESP fascial block with
local anesthetic or contrast injection and subse-
quent study of MRI or CT data have been as-
sessed [11-13].

We could not identify any efficacy assessment
of ESP fascial block using VAS, spirometry parame-
ters and cough performance as well as attempts to
compare the pain intensity and tomographic data
visualizing the spreading of local anesthetic and
contrast after their injection through the prein-
stalled catheter rather than through needle.

Aim of the study: to improve the clinical effi-
cacy of the ESP fascial block for analgesia in pa-
tients with multiple rib fractures.

Materials and Methods

The study was performed in the surgical and CT de-
partments of the Republican scientific center for emer-
gency medical care (Tashkent, Uzbekistan). Four patients
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BU3YaJIbHOH aHaI0roBOH 1ikaJsie (BAIL), mokasare-
JISIM (DyHKIIMU BHEIIHETO AbIXaHUSA U IPOTYKTUB-
HOCTH Kalljisl, TaK U IOIMBITOK COIOCTABJIEHUS
BBIPAKEHHOCTH 00JIH C TOMOTrpadryecKuMHU JaH-
HBIMU BU3YaJIU3al[iU pacCIpPOCTPaHEHNsI MECTHOTO
aHeCTeTHKAa U KOHTPACTA [10CJIe UX BBEJIeHUs uepes
paHee yCTaHOBJIEHHBIH KaTeTep, a He yepes Uny.

[lesp uccie0BaHMUs — MOBBICUTD KIIMHUYE-
CKy1I0 3((HEeKTUBHOCTD (pacimasbHON OJIOKATBI
MBC npu 06e360/1MBaHUY MTAI[IEHTOB C MHOKE-
CTBEHHBIMHU TIepesioMaMu pedep.

MarepuaJ 1 MeTObI

VccnenoBaHue ITpoBesu Ha Oa3e PecrybsmkaH-
CKOT'0 HayYHOI'O LIeHTPa 9KCTPeHHOU MeIUIIMHCKOH I10-
MOIIIY B OIIEPAallMOHHO-aHECTE3NOJI0TUIECKOM OTJeJIe-
HUU ¥ OTJEeJeHUU KOMIILIOTEPHON Tomorpaduu (r.
TarkeHT, Y30eKucTaH). B Hero BRJIIOUHUJIN 4-X Tal[ieH-
TOB (3 My>KUYHHBI, 1 JKEHII[NHA) C OCHOBHBIM JUAarHO30M:
3aKpBITas TpaBMa IPYAHON KJIETKU, MHOKECTBEHHbIEe
TiepeJsIoMbI pebep. Bce marueHThI ObLIH B ICHOM CO3Ha-
HUWU ¥ IaJI1 COIIacue Ha IIPOBeJIeHre TPOJJIEHHOH (ac-
muagbHou 6/o0kansl MBC ¢ mesibio 06e300uBalus u
nocqaenymwoiiee BbinojgHeHue KT rpyniHOH KJeTKU C
KOHTpacTupoBaHueM. O6C/Ie[0BaNN: SKEHIITUHY 53 JIeT
¢ nepesiomamu V-VI-VII pebep ceBa 1o cpegHen mo-
MBIIIIEYHOH JIMHUH CO CMEIeHNEM KOCTHBIX OTIOMKOB
(IT1); mysxkuuny 42 JieT ¢ nepessomamu [I-11I-IV-V pebep
cJieBa 1o TiepeHel MOAMBIIIEYHOW JTUHUU U JIEBOU JI0-
natku ([12); mysxunny 48 ner ¢ nepesomamu II-1V-V
pebep 10 3agHeN TOaAMBIIIeYHON JIMHIH U VI-VII pedep
10 JIOTIATOYHOM JIMHUHU CIIPaBa Co CMEIeHNeM KOCTHBIX
omioMkoB (II3); mykumHy 66 JIeT ¢ mepejgoMamMu
VIII-IX-X pebep cnpaBa Mo CpeaHel MOIMBIIIIEYHOR
JIVHUM CO CMellleHrneM KOCTHBIX OTJIOMKOB (I14).

[Tocsie mocTyn/IeHWA MAallMEHTOB B KJIWHUKY Ha-
3HAYaIM CTaHAApTHOE CHUCTeMHoe o006e3boJsiBaHmeE,
BRJIIOYawInee nHbeKInoHHble HIIBC ¢ KpaTHOCTBIO
npuema oT 2 10 3 pa3 B CyTKHA U HADKOTUYECKUE aHaJl-
TeTUKU TpH 60JISAX CUJIBHONU MHTEHCUBHOCTH. Bo Bcex
cJlydassXx HapKOTUYeCKUU aHAIreTUK He BBOLUJIU 3a 6
YacoB JI0 UJIU B TeUYEHVE BBIITOJTHEHUST OJIOKA/IBL.

VY KaKk[Ioro nanyveHTa B [IepBbIe CYyTKU IIOCTYILIe-
HUSA B YCJIOBUSX ITAJIaThl IPOOYKIEHNs IO CTaH1apT-
HbIM MoHUTOpUHTOM (A]l, Ps, SpO,) B mos10ykeHnU cCuas
BBIIIOJIHSAJINA KaTeTepu3aluio hacuuajibHOU IIJIOCKOCTH
MBC nop yiIsTpa3ByKOBBIM KOHTpoOJIeM. B acentuue-
CKUX YCJIOBUSAX IIOf] MECTHOH aHecTe3uel ¢ YJIBTpas3By-
KOBOH HaBUTanuen KOHYUK Ukl Tyoxu 18G nmonBoauim
K [I0IIepe4HOMY OTPOCTKY, II0CJIe onpeesieHus daciu-
aJIBHOM IJIocKoCcTU Meskay BMC u nonepeyHbIMU OT-
POCTKaMM OTHOBPEMEHHO C BBejieHueM 1-2 M1 Pusuno-
JIOTUYECKOIr0 pactBopa BBopuiau kKarerep 20 G B
KpaHWaJIbHOM HapaBJeHUM Ha 4-5 cM. B kask1oM city-
4Jae KaTeTepru3alnio Ha CTOPOHE ITOBPEKAEHNUA IIPOBO-
WY Ha 3 CM JlaTepaJibHed OT CPeJUHHOM JIMHNY, Ha 1
ToNepeyYHbIi OTPOCTOK BBIIIE UJIM HIDKE, a TaKKe Ha
YpOBHE KpaiHero HIKHEro CJIoMaHHoro pebpa: 11 —
VTh 6; 112 —VTh 5; [13—VTh 8; I14 — VTh 10. Yepes ka-
TeTep BBOIWUJIA PACTBOP B 00beMe 20 MJI, KOTOPBIH CO-
CTOS1JI U3 MECTHOTO aHeCTeTHUKa JimjgokanHa 10% — 2
MJ1, nekcameTra3oHa 0,4% — 1 MJI, KOHTPAaCTHOIO IIperna-
para roHurekcoJa (350 mr ioga/mit) — 3 ma u 0,9% NaCl

(3 males and 1 female) diagnosed with blunt chest
trauma and multiple rib fractures were enrolled. All pa-
tients were fully conscious and gave their consent for a
prolonged ESP fascial block for analgesia and subsequent
contrast-enhanced chest CT. The study participants were
a 53-year-old woman with V-VI-VII rib fractures along
the left midaxillary line with displacement of bone frag-
ments (Ptl); a 42-year-old man with II-ITII-IV-V rib frac-
tures along the left anterior axillary line and left scapular
line (Pt2); a 48-year-old man with III-IV-V rib fractures
along the posterior axillary line and VI-VII rib fractures
along the right scapular line with bone fragments dis-
placement (Pt3); a 66-year-old man with VIII-IX-X rib
fractures along the right midaxillary line with bone frag-
ments displacement (Pt4).

After admission to the clinic, patients were pre-
scribed standard systemic analgesia, including injections
of NSAIDs 2-3 times per day and narcotic analgesics for
severe pain. In all cases, no narcotic analgesics were in-
jected 6 hours before or during the block.

On the first day of admission, each patient in the
post anesthesia care unit with conventional monitoring
(BP, pulse, Sp0O,) underwent catheterization of the fascial
plane of the ES muscle under ultrasonic control in the sit-
ting position. In aseptic conditions, under local anesthe-
sia with ultrasonic guidance, the Tuohy 18G needle tip
was advanced to the transverse process; after the fascial
plane between the ES muscle and transverse process was
determined, a 20 G catheter was introduced for 4-5 cm
cranially simultaneously with the injection of 1-2 ml of
normal saline. In each case, the catheterization on the af-
fected side was performed 3 cm laterally from the mid-
line, 1 transverse process above or below, as well as at the
level of the lowest broken rib: in Pt1 — Th6; Pt2 — Thb5;
Pt3 —Th8; Pt4 — Th10. Twenty ml of mixture containing
local anesthetic lidocaine 10% (2 ml), dexamethasone
0.4% (1 ml), Iohexol contrast media (350 mg iodine/ml,
3ml), and 0.9% NaCl (normal saline) (14 ml) was injected
through the catheter. After completion of all stages of the
study, an elastomeric pump was connected to the
catheter to administer a solution of local lidocaine anes-
thetic 1% (250 ml) at a rate of 5 ml/h for 2 days to ensure
a prolonged anesthesia.

Before and an hour after the block, the subjective
level of pain at rest and on coughing using the VAS, re-
duction of cutaneous pain perception along the scapular
line in the caudal and cranial direction along the respec-
tive vertebrae using pin prick test were assessed.

To study the respiratory parameters before and an
hour after the block, each patient underwent spirometry
with registration of forced vital capacity (FVC) reported
as percentage of predicted values based on patient’s gen-
der, age, height, and weight. FVC was measured using the
CONTEC Spirometer SP10BT portable device in a sitting
position. The changes in modified PIC Score were also
evaluated. The PIC Score integrates VAS scores at rest,
cough performance and maximal inspiratory volume
during incentive spirometry. The PIC Score was first in-
troduced into clinical practice at Welspan Clinic, Erk,
Pennsylvania, USA in 2014. Our modified 3-item scale
also included VAS assessment of pain intensity at rest and
cough performance, but the maximal inspiratory volume
was replaced by FVC, which better represents the lung
biomechanical properties. The patients' condition was
assessed over time using the total score combining the
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Tabsauia 1. Moau@uIupoBaHHasa 3-KOMIIOHEHTHAs IIKaJIa.

Table 1. Modified 3-item score.

Pain VAS, points

Spirometry FVC, points (% of predicted)

Cough performance, points

3* mild 4 (>80) 3 heavy

2** moderate 3 (60-80) 2 mild

1*** strong 2 (40-59) 1 absent
1 (<40)

Note. * — corresponds to VAS 1-4; ** — corresponds to VAS 5-7; *** — corresponds to VAS 8-10.

IIpumeuanwue. /{51 TabJ1. 1, 2: VAS — BAIIL FVC — DIKEJT; points — 6aib; cough — karess; performance — IpogyKTHBHOCTD
Kanuist; pain — 60J1b; of predicted — ot nospxHOr0; Mild — cmabas; moderate — cpeguss; strong/heavy — cusibHasi/ -blif; absent —
orcyTcTBYeT. * — coorBercTByeT BAIII 1-4; ** — coorercrByeT BAIII 5-7; *** — coorBercTyer BAIII 8-10.

(¢pusuosnoruyeckoro pacrsopa) — 14 mit. [Tociie 3aBep-
LIeHUs BCeX 9TAIllOB UCCJIeJOBAaHUSA U1l IPOJJIEHHOIO
00e300TMBAHMS K KaTeTePy MOIKJIIOYATN 3JTACTOMED-
HYIO [IOMIIYy JJIs1 BBEJIeHUsI pACTBOPA MECTHOI'O aHeCTe-
THKa JIMAoKanHa 1% — 250 MJI CO CKOPOCTBIO 5 MJ1/4 B
TeYEeHUE 2-X CyTOK.

J1lo BBINIOJIHEHU I U Yepe3 Yac I10CJIe BBIOJIHEHU
6JI0KaJBI y TAIMEHTOB OI[eHUBAJIN CyObEKTUBHBIHA ypPO-
BeHb 600sn 1o BAIIl B moKoe ¥ IIpH KaIljie, ¥ CTeNeHb
CHIKEHUS KOSKHOHM 60JIEBOH YyBCTBUTETBHOCTH T10 JIO-
HaTOYHOM JIUHUU B KayJla/JIJbHOM U KpaHUAJIbHOM Ha-
npaBJ/JI€HUHU BOOJb COOTBETCTBYIOINUX ITIO3BOHKOB, I10-
CcpeacTBOM OyJIaBOYHOTO YKOJIA.

Jl1s1 m3y4eHus1 OMOMEXaHUKY BHETITHETO JIbIXaHU ST
JI0 ¥ 4epes 4yac IocJjIe IPOoBeieHN OJI0KAIbI KasKIOMY
60JIbHOMY BBITIOJTHSAJIV CIIIPOMETPHIO C perucTparen
dopcupoBaHHOI 5KU3HEHHOU eMKOCTH JieTKuX (PIKEJ)
B IIPOIIEHTHOM OTHOIIIEHHH OT TOJLKHOMH JIJIs IT0J1a, BO3-
pacra, pocra 1 Beca nanuenra. liamepenne ®KEJI npo-
BOJWJIM HAa NOpTaTuBHOM anmnapare ¢pupmsl «CONTEC»
Spirometer SP10BT B cuassuem nosioskeHnu. OrieHUBaIN
Tak’Ke TUHAMUKY IOKasaTesell Moau(pUIIPOBaHHOHN
"amu mkasbel PIC Score. IlIkana — PIC Score — nnTer-
pupyet nokasaresu 6a17108 BAII B TOKO€, TPOIYKTHB-
HOCTB KaIjIAd ¥ 00'beM MaKCHMaJILHOTO BJI0Xa C IpHMe-
HeHHEM arnmnapara JjIs Ho0yIUTeJbHONH CIHPOMETPHH.
Bnepsroie PIC Score 6pL1a BHeIpeHAa B KIUHUYECKYIO
NPaKTUKY B KJIWHUKe Besicnan, Epk, [lencunbBanus,
CHIA B 2014 r. MoguduupoBaHHasA HaMU 3-KOMIIO-
HeHTHas IIKaJjla TaKKe BKJIIOYAaeT B ce0A OI[eHKY 00/IH
1o BAIII B mokoe ¥ NpOAYKTUBHOCTH KallljIA, HO BMECTO
0o6beMa MaKCHMaIBLHOTO BJ0Xa, B HeH IIpeJcTaBIeHa
®IFKEJ], Tak Kak 3TOT IOKa3aTesb IIOJIHEE OTpakaeT
6momexaHHKY JierTkuX. COCTOsIHHE TaIfieHTa B JUHa-
MHKe OIIeHUBAJIU IT0 CyMMe 0aJIITOB 3-X OJIOKOB ITOKa3a-
TeJieil. Pa3MepHOCTD ITKaJIbI BapbupyeT oT 3 10 10 6ast-
JIOB, iprdeM 10 OaJIJTOB SIBJISIETCS IIeJIeBbIM 3HAUEHEM
U1 maruenTa (taoJr. 1).

11 u3y4eHus pacnpocTpaHeHusI MECTHOTO aHe-
creTka B (acnmanabHON mitockoctu MBC uepes 30
MHHYT IIOCJIe BBEJ€HHUsI PAaCTBOpa KOHTPACTa U MeCT-
HOTO aHecTeTHKa O0JILHOMY BBITIOJTHAIN MYJIBTHCTAN-
cuyo KT rpygHO# KjIeTKM Ha ammapare Siemens So-
matom Perspective B cnpaIbHOM peKUMe C ITUPUHON
cpesa 2 MM U NOC/IeqyIome MyJIbTUIIIaHapHOU B 3D
PEKOHCTPYKIMEH. AHATIN3 PACIIPOCTPaHeHUs pacTBOpa
KOHTpacTa ¥ MECTHOT'O aHeCTeTUuKa nnposoaus Bpad KT
C MHOTOJIETHHUM CTa’keM paboTel. Ha mony4ueHHbIX KT
CKaHaX perUCTPUPOBAIN MAKCUMAIbHOE KayJaJIbHOE U
KpaHUa/bHOE pPacClIpOCTPaHEHUEe PEeHTIreHKOHTPAcCT-
HOT'O pacTBOpa 10 OTHOLIEHUIO K IIO3BOHKAaM BJOJIb
MBC, ormeudasu NpeuMylIeCTBEHHOE HalpaBJICHUE
pacpocTpaHeHusI KOHTPACTHOI'O pacTBOpa. AHAIN3U-

three above-mentioned ones. The score range varied
from 3 to 10 points, with 10 points being the target value
for the patient (Table 1).

To study the spread of local anesthetic in the fascial
plane of the ES muscle 30 minutes after the injection of
contrast media and local anesthetic, the patients under-
went a multislice chest CT scan on Siemens Somatom
Perspective in a spiral mode (slice width 2 mm) and sub-
sequent multiplanar and 3D reconstruction. The analysis
of contrast media and local anesthetic distribution was
performed by an experienced CT specialist. Maximum
caudal and cranial spread of X-ray contrast solution in
relation to vertebrae was registered on the obtained CT
scans along the ES muscle, and the prevailing direction
of contrast media distribution was noted. The distribu-
tion of contrast media and local anesthetic to the space
between transverse processes was also analyzed.

Results and Discussion

In all cases, we noted a decrease in pain inten-
sity by VAS both at rest and on coughing in an hour
after the ESP fascial block (Table 2). None of the pa-
tients required additional narcotics after the block.

Reduction of pain intensity at rest and in
cough after the ESP fascial block was found in other
studies as well. Thus, in one of the first descriptions
of the block made by Hamilton et al. [6], a patient
with multiple rib fractures and numerical rating
score (NRS) of pain 6 out of 10 at rest and 10 out 10
on movements, had these scores reduced to 0 and
1, respectively, after the procedure. Another paper
presented 3 patients with rib fractures who under-
went the ESP fascial block resulting into significant
reduction of pain intensity in the area of fractured
ribs at rest and on movements in all 3 patients [14].
A retrospective cohort study by Adhikari et al. cor-
responding to these data reported 79 patients with
multiple rib fractures who exhibited ESP fascial
block[15]. The authors showed that in the first 3
hours after the block the pain intensity on NRS de-
creased by 39%.

Cough performance improved in all 4 patients
(Table 2). FVC slightly improved only in the first two
cases, in the third case it remained unchanged and
in Pt4 it even slightly decreased. The ambiguous
FVC changes were probably related not only to the
pain impact but also to the altered respiration me-
chanics in general [16, 17]. This suggestion was
confirmed by Adhikari et al., who noted an increase
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TaGsmna 2. /JTuHaMUKa KIMHHYECKUX JaHHBIX Y MAIlHEHTOB C MHOKECTBEHHBIMH IlepeJIoMaMH pedep.
Table 2. Clinical parameters changes in patients with multiple rib fractures.

Parameter Values before and after the ESP fascial block
Pt1 Pt2 Pt3 Pt4
before after1h before afterl1h  before afterlh  before after 1 h

VAS at rest, points 5 1 4 1 3 0 5 2
VAS on coughing, points 10 4 10 6 10 6 8 5
Cough performance, points 1 2 2 3 2 3 2 3
FVC (%) 34 41 40 47 60 60 48 45
3-item score, points 4 7 7 8 8 9 6 8

IIpumeuyanue. Parameter — napamerp; at rest — B 11okoe; on coughing — npu kamine; values before and after the ESP fascial
block — 3Hauenwus 1o u mocsie 6y10KaBI (pacruanbHOM mIockoctu MBC; Pt — maruenT.

pOBaJIU TaK;Ke PaclpocTpaHeHHe PACTBOPa KOHTPACTa
Y MECTHOTO aHEeCTeTHKa B IPOCTPAHCTBO MEXKIY I10-
MepPeYHbIMU OTPOCTKAMIL.

Pe3ynbTaThl M 00CYK/IEHHE

Bo Bcex cay4asx oTMedaau CHUKeHue 6oJte-
BOU MHTeHcUBHOCTHU I10 BAIIl Kak B IIOKOe, Tak U
MIPH KalllJIe Yepe3 yac MocJie BhITOJIHEHUS (aciy-
asnpHON 6s10Kamel MBC (Taba. 2). Hu ogHOMY M3
MTAIFEHTOB ITOCJIe BBITOJTHEHUS OJI0KAIbI HE IIOTPe-
060BaJIOCH BBEIEHMsT HAPKOTUIECKOTO aHAJITETHKA.

YMeHbIlIeHe MHTEHCUBHOM 00JIH B IIOKOE U
MpU Kaliie mocse 6JI0Kambl hacriuaabHOMN MJI0C-
koctu MBC oTM€E4YeHO U B JPYTAX UCCIeJ0BaHUAX.
Tak, B 0JHOM 13 MEPBBIX ONMMCAHUU [aMUJITOHOM C
COaBT. [6] BBIMTOTHEHUs OJIOKAABI haciiuaaIbHON
mrockocti MBC 60JIbHOMY C MHOYKECTBEHHBIMU
nmepesioMaMul pedep U ITOKasaTesIMH OOJIM TI0
11 poBOY PEUTHHTOBOM ITTKaJsIe B TOKoe — 6 13 10
U npu aBuskeHun — 10 u3 10, 0oTMEYEHO CHUYKEHUEe
9TUX IIOKa3aresiel 10 0 1 1, COOTBETCTBEHHO. B npy-
rof cTaThe OMUCAHBI 3 MaleHTa ¢ IepejioMaMu
pebep, KOTOPBIM BBITIOJIHEHA (pacIirabHasT OJI0Ka-
na MBC, nocie KoTopoil y Bcex 3-X MalUeHTOB
OTMETUJIOCh 3HAYUTEJIbHOE CHHKeHHEe 00JIeBOI
WHTEHCUBHOCTH B 00J1acTU TepeoMoB pebep B
NOKOoe U npu nBuskeHUM [14]. C aTUMM TaHHBIMU
COIVIaCyeTcsI pETPOCIEKTUBHOE KOTOPTHOE UCCJIe-
JloBaHMe AIXMKapU U COaBT. [15], I1ie ONMMChIBalOTCA
79 ManyeHTOB C MHOKECTBEHHBIMU TIepejioMaMu
pebep, KOTOPBIM BBITIOJIHAIACE (paciirabHast 0J10-
kanga MBC. ABTopbI NOKasaJiu, 4YTo B IepBbIe 3 yaca
rmocJie 6JI0KaIbl THTEHCUBHOCTD 0O0JIU TT0 1T PO-
BOM peUTUHTOBOH ITKaJIe CHUKaeTcs Ha 39%.

[Tokasaresay MPOLYKTUBHOCTU KallJIs YIyd-
[IaJTNCh Y BCeX 4-X manueHToB (tabdu. 2). ®KEJI
HE3HAYUTEJbHO YJIy4YIllagach TOJIBKO B IIePBBIX
JIBYX CJIy4asiX, B TPeThEM CiIydae — OCTaBajIach Ha
IIpesKHeM YPOBHE, a B UeTBEPTOM — JIayke He3HAUU-
TeJIbHO CHIDKaJJach. HeodeBupHasi OWHAMUKA
®KEJI 6nl71a, BEPOSITHO, CBsI3aHA HE TOJBKO C
60J1€eBHIM KOMIIOHEHTOM, HO ¥ C U3MEHEHHEM MeXa-
HMKH JbIXaHUS B 1leJioM [16, 17]. ITO MHEHHUe oA~
TBEPIKIAETCS UCCaeOBaHueM AIXMKApPHU C COABT.,
KOTOpBI€e y NTal[ieHTOB C MHO>KEeCTBEHHBIMU Ilepe-
JoMamMu pebep OTMedYalOT yBeJW4YeHHE OObeMma
BJIOXa MPY MOOYIUTETHHON CITUPOMETPUH B CPEI-

in inspiration volume by an average of 545 ml (95%
CI, 319, 770 ml) during incentive spirometry in pa-
tients with multiple rib fractures, however, only
after 24 hours and later [15].

The use of scales such as PIC Score or a mod-
ified 3-item scale in practice allows tracking the
changes of patient condition and getting unbiased
treatment results [16-18].

The modified 3-item score of the general pa-
tient assessment, presented in Table 1, indicate
positive clinical changes evident in the first hour
after the ESP fascial block.

In all cases, the chest CT scans showed that the
contrast media and local anesthetic spread not only
in one fascial plane related to the ES muscle. Con-
trast media and local anesthetic were predominantly
deposited in the thickness of ES muscle spreading
alongin cranial and caudal direction without notice-
able lateral and medial leakage (Fig. a). The local
anesthetic also spread anteriorly to the transverse
processes and deposited mainly near the tip of the
catheter, covering from 2 to 5 segments (Fig. b).

There was a trend in association of pattern of
the contrast media and local anesthetic solution
distribution as determined by chest CT with a pain
perception at various vertebral levels (Table 3).

All patients noted a wider range of reduction
in pain perception (yellow zone in Table 3), which
is essential when multiple rib fractures at different
levels are present.

Reduced pin prick pain perception in all four
patients was 2 levels farther than the distribution
area of contrast media and local anesthetic anteri-
orly between transverse processes (comparison of
yellow and green zones in Table 3).

The greater coverage of levels of pain percep-
tion reduction may be due to the time difference
between the two study stages. The CT scan was per-
formed 30 minutes after the contrast media and
local anesthetic injection, and the pain perception
study was done an hour after the solution was in-
troduced. Thus, the spread of local anesthetic in
cranial and caudal directions took an hour.

In the first patient (Pt1), according to the rec-
ommendations of Forero M. et al. [1], we performed
a fascial plane puncture at the level of the thoracic
vertebrae corresponding to the middle of the dam-
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KomneiorepHasa ToMorpadus ¢ KOHTpaCTHPOBaHUEM.
Contrast-enhanced computed tomography.

Note. a— 3D model, yellow arrows show distribution of contrast media and local anesthetic; b— Yellow arrows show distribution
of contrast media and local anesthetic anteriorly into the intertransversal space.
Ipumeuanue. a — 3D MOJe/IMPOBAHUE, YKEJITHIMU CTPEJIKAMH IIOKa3aHO pacipoCcTpaHeHrne pacTBOpa KOHTpPAcTa U MECTHOTO
AHECTeTUKA; b — JKeJIThIMH CTPeJIKaMH ITOKa3aHO PacipoCTpaHeHre pacCTBOpa KOHTPACTA K MECTHOTO aHECTETHKA B IlepeTHEM
HaIPaBJIEHUH K IIPOCTPAHCTBY MESK/Ty ITIOIIEPEYHBIMU OTPOCTKAMU ITO3BOHKOB.

HeM Ha 545 mut ([I1 95%: 319, 770 MJ1), HO TOJIBKO B
0oJ1ee MO3THIE CPOKY, HAYMHAsI C 24 yacos [15].

[IpuMeHeHVEe B JIe4eOHOI TPAKTUKE TaKUX
mkaJ, kak PIC Score nnn mogupuiinpoBaHHON
3-KOMIIOHEHTHOM IIKaJIbl MO3BOJISIET MpPOCe-
IUTHb ,III/IHaMI/IKy COCTOAHUSA IMAaTWUEHTOB 1 06'1)-
€KTUBU3UPOBATH Pe3yJbTaThl JeueHud [16-18].

JdaHHble MOAU(MUIIMPOBAHHOU 3-KoMIIO-
HEHTHOM 0OaJIbHOM IIIKaJIbl OIEHKHM COCTOSHUS
00JILHOTO, TpeICTaBAeHHbIE B Ta0J. 1, YKa3bI-
BAIOT Ha MOJIOKUTEJIbHYIO KJIMHUYECKYIO TUHA-
MHUKY y>Ke B IePBBIN Yac mocJje 6J10Kanb! acou-
aJIbHOM mrockoctu MBC.

Ha KT rpygHoii KjiIeTKu pacTBOp KOHTpacTa
1 MeCTHOT'O aHeCTeTHKA BO BCEX CJIy4asiX pacIipo-
CTpaHsAJICA He TOJBKO B OJHOU (acumanibHOU
IJIOCKOCTU 10 oTHomeHuo kK MBC. boJbmias
4acTh PacTBOpPa KOHTPaACcTa U MECTHOTO aHECTETH-
Ka JIOKaJmm30BaJsack B Toqaie MBC ¢ npeumyie-
CTBEHHBIM pAacCIpOCTPAaHEHUWEM BJO0JIbL JTOHU
MBbININHBI B KpaHI/IaJIbHOM nu Kay,ZIaJ'IBHOM HanpaB-
JieHny, 6e3 BBIPA’KEHHOTO pacTeKaHUs B Jiare-
pajlbHOM U MeIuaJIbHOM HallpaBJIEHUU (PUC. a).
MecTHBIN aHEeCTETUK PaCIPOCTPAHAJCA TaKKe B
nepenHeM HaHpaB.}'IeHI/II/I K nonepequM 0Tp0CT-
KaM U JIOKQJIM30BaJICA IPEUMYIIeCTBEHHO OKOJIO
KOHYMKA KaTeTepa, 3axXxBaTbIBasi IPU 9TOM OT 2 110
5 cerMeHTOB (puc. b).

XapaKTepUCTUKY PaclpoCTPaHeHUsI pacTBO-
pa KOHTpAcTa U MECTHOTO aHECTETHKA I10 TAHHBIM
KT rpygHo# KJIETKU COTIOCTAaBUJ/IU C €T0 BJIUSIHU-

aged ribs and observed predominantly cranial
spread of local anesthetic. Based on these data, we
have decided to place the catheter at the level of the
underlying damaged rib and below in the future.

We noticed that in all 4 cases, the contrast
media of local anesthetic predominantly spread in
the cranial direction from the tip of the catheter
1-2 levels farther than in the caudal direction,
which should be taken into account when per-
forming the catheterization.

The limitation of our case series was the small
sample volume and limited time for the assessment
of clinical efficacy of the ESP fascial block (1 hour).
The short duration of the study might have pre-
vented the identification of significant changes in
respiratory function. To eliminate these limitations,
itis necessary to increase the sample size and mod-
ify the study structure.

Conclusion

The ESP fascial block for the anesthesia of pa-
tients with multiple rib fractures reduces the sever-
ity of pain assessed by VAS at rest and on coughing
by more than 50% and increases the cough per-
formance one hour after the performance, which is
accompanied by an increase in score on a modified
three-item scale despite the lack of FVC changes.

The results of the case series confirm the clin-
ical efficacy of this technique and support further
study of the efficacy of the ESP fascial block in pa-
tients with multiple rib fractures.
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Tabsuna 3. ConocraBiieHHe Pe3yJIbTaTOB AeHCTBHA MECTHOTO aHECTETHKA U KOMIIBIOTEPHOI ToMorpacduu c
KOHTPaCTUPOBAHHEM.

Table 3. Linking between the local anesthetic efficacy and contrast-enhanced CT scan findings.

Level Ptl Pt2 Pt3 Pt4 Level
C6 C6
C7 (o1
Thl Thl
Th2 Th2
Th3 Th3
Th4 Th4
Th5 Th5
Thé Thé
Th7 Th7
Th8 Th8
Th9 Th9
Th10 Th10
Thl1l Thl1l
Th12 Th12

Note. Grey — fractured rib; yellow — reduced pain perception; light blue — distribution of local anesthetic solution in cranial and
caudal direction along the ES muscle; green — distribution of the local anesthetic solution anteriorly between the transverse
processes. x — the level of fascial plane catheterization of the ES muscle; * — placement of the catheter tip.

IIpumeuanue. Level — ypoBeHb; cepblil — IepesioMbl pedep; KeIThIi — yMeHbIIIeHHe 00J1€BOH YyBCTBUTEIHLHOCTH; FOJTy00H —
pacrpocTpaHeHre pacTBOPa MECTHOTO aHECTETHKA B KPAHNATBHOM M KayJaJbHOM HalpaBJieHnH BoJib MBC; 3esieHbIit — pac-
TIPOCTpaHeHre PACTBOPAa MECTHOTO AaHECTeTHKA KIepen MesK Iy IoIepedHbIMI OTPOCTKAMU. X — YPOBEHb KaTeTepHuaarun gac-
nuaabHOH mockocT MBC; * — ypoBeHb pacIoJIosKeHHsI KOHUMKA KaTeTepa.

€M Ha YPOBEHb O0JIEBOI YYBCTBUTEJIHHOCTH TI0
OTHOIIIEHUIO K TO3BOHKaM (TadJ1. 3).

Y Bcex MalMeHTOB OTMETUJU MIUPOKUU
OXBaT CHUKEHHUsI 0O0JIEBOM UyBCTBUTEJIbHOCTHU
(>kesrtasi 30Ha B TA0JI. 3), UTO IMEET CYIIIECTBEHHOE
3HaYeHue TPy O0JTBIIIOM KOJTUYECTBE ITEPETOMOB
pebep Ha pa3/IMYHbBIX YPOBHSIX.

CHuskeHre 60JIEBON YYBCTBUTEJIBHOCTUA K
Oy/1TaBOYHOMY YKOJTY Y BCEX YEThIPEX MallEHTOB Ha
2 yPOBH# IIPEBBIIIAJIO0 YPOBEHDb PaCIPOCTPaHeHUA
KOHTPACTHOTO pacTBOpa MECTHOTO aHECTEeTHUKA B
repegHeM HallpaBJIE€HUU MEJKAY IIOIepevyHbIMU
OTPOCTKaMM (CpaBHEHHUE KEJITOU U 3eJIEHOU 30H B
TaoJI. 3).

Bosbmiuii oxBar ypoBHeW CHUKeHUsI OoJie-
BOI YyBCTBUTEIbHOCTH, BO3MOSKHO, CBsI3aH C Pas-
HHUIIEHl 110 BpeMeHU IPOBeJeHMsl ABYX ITAIOB
ucciaegoBanusa. KT npoBoauin yepe3 30 MUHYT
MOCJIe BBEJIEHUsI pACTBOPA KOHTPACTa U MECTHOTO
aHEeCTEeTUKa, a KOHTPOJIb 00JIEBON YYBCTBUTEJIb-
HOCTU — Yepe3 yac Nocje BBeJleHUsI pacTBopa.
TakuM 00pa3oM, pacIpoOCTpPaHEHHE MEeCTHOIO
aHeCTeTHKa B KpaHWAJbHOM U KayJaJbHOM
HampaBJIEHUSIX MPOAOJIKAIOCH B TeUEHNE Yaca.

Y nepsoro nanuenTa (I11), cormacHo peko-
MeHpgauuAaM Forero M. ¢ coasr. [1], MBI IpoBeJIn
NYHKIUIO (pacuuaabHOU IJIOCKOCTU Ha ypPOBHeE
IPYAHOI0 II03BOHKA COOTBETCTBYIOIIIEIO CeperHe
MIOBPEXKIEHHBIX pedep U MOJAYUYUIU NIpeuMyIe-
CTBEHHOE pacnpoCTpaHeHne MECTHOTO aHECTETH -
Ka B KpaHUAJIbHOM HAllPaBJIE€HUU. YUUTHIBAA 9TU
JaHHbIE, B [OCAENYIONINX CJIy4YasX Mbl pelInIn
yCTaHaBJIMBaTh KaTeTep Ha YPOBHE HU KeJlesKallle-
r'0 ITIOBPESKIEHHOTO pedpa 1 HIKeE.

OTMeTHJIN, YTO BO BCEX 4-X CITyYasiX KOHTPACT-
HBII PacTBOpP MECTHOTO aHECTETHKA MpeuMyIlle-
CTBEHHO PaCIpOCTPAHSJICSI B KpPaHUAIBHOM
HaIlpaBJIEHWH OT KOHYMKA KaTeTepa Ha 1-2 ypoBHSA
JAJIbIIIE, YeM B KayIaIbHOM HalpaBJIEHUH, YTO CJIe-
JIyeT YYUTHIBATh IIPU BBITOJTHEHNY KaTeTepU3allUU.

OrpaHu4eHUEeM BBIIOJHEHHOTO KJIMHHUYE-
CKOTO HaOJIIOJieHusI SBWJINCh MaJiblii 00beM
BBIOOPKHM M OTPaHUYEHNE BPEMEHU OIEHKH KJIH-
Hu4Yeckou apderTrBHOCTU 6710Ka 11 MBC 0THUM
yacoMm. Henmpomo/KUTETbHOCTD MCCJIEI0BAHUS,
BO3MO’KHO, HE TTO3BOJIWJIA BBISIBUTH CYIIIECTBEH-
HBIX U3MEHEHUH (PYHKIIUYM BHEIITHETO JbIXaHUSI.
it ycTpaHeHUWsI TPUBEAEHHBIX OTPaHUYEHUN
HeoOXOIMMO yBeJuYeHue oO0beMa BBIOOPKH U
M3MeHEHNE CTPYKTYPbI UCCIET0BaAHUS.

3akJrouenue

dacnuantbHas 6J1o0kaga MBC ipu 06e360.1u-
BaHUU NAIMEHTOB C MHOYKECTBEHHBIMU TEPEJIO-
Mamu pebep yMeHbIIIAeT BIPA’KEeHHOCTD O0JIH 10
BAIII B mokoe u Ipu Kaiiiie 6oJiee, ueM Ha 50%, u
yBeJIMUNBaeT MPOAYKTUBHOCTD KalllJisl Yepes uyac
TI0CJIe ee BBITIOJTHEHMSI, YTO COIIPOBOKAETCS YBe-
JIMYEHNEM CyMMBbI DAJIJIOB 110 MOAU(UITUPOBAH-
HOUM TPEXKOMIIOHEHTHOU IIIKajie, HeCMOTpPsI Ha
OTCYTCTBUE TUHAMUKU noka3daresneit PIKEJL.

Pe3ynbraThl KJIWHUYECKOTO HaAOJIIOIEHUS
MIOATBEPSKIAIOT KIUHUYECKYIO 3(p(PEeKTUBHOCTH
JaHHOTO MeTOAA U SIBJISAIOTCSI OCHOBAHUEM [JIs
JasbHelIero ndydenusi ahHeKTUBHOCTU (aCIU-
anpHON 6J0Kaabl MBC y manueHTOB ¢ MHOKe-
CTBEHHBIMHU IIepesioMaMu pebep.
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