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Abstract. For the purpose of the study, we selected 73 patients who underwent combined two-
level spinal-epidural anesthesia with a catheter in the subcutaneous tunnel during operations for
lower limbs fractures. All patients underwent postoperative epidural analgesia. We applied a
method for assessing the degree of external dislocation of the epidural catheter and an algorithm
of actions when a dislocation of the epidural catheter is detected. When changing the fixing
aseptic sticker, the degree of epidural catheter dislocation was assessed, and if a pronounced dis-
location was detected, additional measures were taken to enhance the fixation of epidural cathe-
ter. In 14 cases, we used additional fixation devices “Epi-Fix”, which was associated with the
threat of falling out of the epidural catheter with a pronounced degree of dislocation. Additional
fixation in this case helped to avoid prolapse and ensure continuation of anesthesia. However, in
two cases, the epidural catheter was removed because the dislocation corresponded to the 6th
degree of the proposed scale, and its continued use was useless. Thus, the use of the scale we
developed enables to monitor and assess the risk of worsening anesthesia and catheter migration
or prolapse. Further tactics in relation to prolonged anesthesia depend on an objective assess-
ment of the position of the catheter.
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AHHOTanus. B pamkax mpoBOAMMOTO KIMHHYECKOTO MCCIEIOBaHHUS OBIJIO 0TOOpaHOo 73 marueH-
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CTE3Usl C MPOBEJEHUEM KaTeTepa B IMOJKOKHOM TYHHEJIE MPHU ONepalusix 1o MOBOJY MEPEIoMOB
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KOCTEH HIDKHEH KOHEYHOCTH. BeceM manueHTaM mpoBOMIIACH TTOCIICONIEPANIMOHHOE SITUIYPATBHOEC
00e3001uBanne. MBI IPUMEHIIIH CIIOCO0 OIICHKU CTEIICHU HAPYKHOU JHUCIOKAIUH SMUAYPaTbHO-
ro karerepa. [Ipu cMeHe QUKCHPYIOIICH acenTUICCKON HAKICHKH MPOBOJMIACH OIICHKA CTCIICHU
JIICIIOKAIIMY SMUIYPATBHOTO KaTeTepa U MpH 00HAPYKCHUH BBIPAKCHHOM AUCIOKAIUY MPEIIPH-
HUMAJINCh JTOTIOJHUTEIbHBIC MEPhI T YCWICHHs (pUKCAIlMK SMUAYpaIbHOro Karerepa. B 14 ciy-
gasx Mbl IPUMEHWJIM TOTIOTHUTENbHO (prKcarmonubie yecTpoicTBa «Epi-Fix», uTo 610 CBsI3aHO ¢
yrpo30i BbIMAJIEHUS SMUAYPATLHOTO KaTeTepa MpH BBIPAKEHHOH cTerneHu auciokaiud. Jomo-
HHUTENIbHAs (QUKCAlUs B JAHHOM ClIydae TOMOrJia n30eKarh BbIMaJeHHs U 00ECIIEUUTh MPOIOIIKe-
Hue anecte3nd. OTHAKO B JBYX CIydasx SMUAypalibHbIA KaTetep ObUT yJajieH, BCICACTBUE TOTO,
YTO JHCIIOKAIMS COOTBETCTBOBAJA 6 CTENECHU MPEUIOKCHHOW HaMH IIKaJbI, HMPOJOIDKEHUE €ro
UCIIONIB30BaHUs OBLIO HemedecooOpazHo. TakuM 00pa3oM, MpHMEHEHHE Pa3pabOTaHHOW HaMH
IIKAJIBI TO3BOJIMIIO MPOBOJUTH MOHHUTOPUHT U OLICHUBATH PUCK YXYAIICHUS aHECTE3UU M MHUTpa-
UM WK BhIMaJeHUs katetepa. OT 0ObEKTUBHOW OICHKH TIOJO0XKEHHUS KaTeTepa 3aBUCHUT JalbHEH-
IIasi TAKTHKA B OTHOLIICHUH MIPOJJICHHOTO 00€300IMBaHUSI.

KuaroueBble cjioBa: smuaypaibHOoe 00e300MBaHNe; AUCIOKAIUS SIHUAYPATHHOTO KaTeTepa; CIo-
€00 OIEHKH CTETICH! IUCIOKAINN MUY PATHFHOTO KaTeTepa
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INTRODUCTION

One of the components of combined spinal
epidural anesthesia (CSEA) is the insertion of a
catheter into the epidural space (ES). Epidural
catheterization is used for anesthesia or CSEA
during surgery and pain relief after surgery.

Many authors note that the use of epidural an-
esthesia due to the blockade of afferent impulses
from the area of operation enables to provide ef-
fective analgesia (Nygard E. et al, 2005;
Casalino S. et al., 2006), and the blockade of ef-
ferent sympathetic impulses to the surgical wound
prevents the development of a stress response to
the operation (Hemmerling T.M., 2008; Freise H.,
2011) [1; 2]. In the practice of trauma depart-
ments, epidural anesthesia is effective, especial-
ly in old patients (Scott N.B. et al, 2001;
Svircevic V. et al., 2013) [3-5]. The quality and
duration of anesthesia performed depends on the
reliability of fixation of a correctly installed epi-
dural catheter (EC) and the degree of its disloca-
tion. S. Webster, P. Gartell believe that the main
reason for the ineffectiveness of epidural anes-
thesia is the displacement of the initially correct-
ly installed catheter [6; 7]. Improper placement
or dislocation of ECs can lead to accidental in-
travascular injection of local anesthetic, total
spinal block when EC penetrates the dura mater,
and EC can leave the ES through the interverte-
bral foramen, which will cause the development

of a unilateral block, thus lead to inadequate
analgesia, or EC can completely fall out of ES,
which will lead to the termination of the ongo-
ing analgesia [8].

Among the methods of fixing the catheter,
the simplest fixation is with adhesive tape, as
well as special fixing devices, such as Lockit
and “Epi-Fix”. Dislocation of the catheter may
occur depending on the constitutional features of
the patient, the site of the exit of EC on the skin,
the position of the patient on the operating table
or in bed, the degree of activity of the patient,
the skill level of the staff caring for the EC, the
characteristics of fixing devices and stickers.
L.M. Bishton, P.H. Martin note that when fixing
EC on the skin with a patch, internal and exter-
nal migration occurs in 36 % of patients [9], ac-
cording to other sources in 75 % of patients,
while in 20-25 % of cases the displacement am-
plitude exceeds 2 cm [10]. E. Crosby also notes
a high frequency of displacement of correctly
placed ECs [11]. We described a method for
assessing the degree of external dislocation of
EC, which shows the dependence of the quality
of epidural analgesia on the dislocation degree
of EC [12]. Dislocation will worsen the quality
of anesthesia, up to its termination. Therefore,
taking into account the dislocation degree of EC,
it is possible to quickly assess the risk of deteri-
oration in the quality of anesthesia or its termi-
nation.
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Purpose of the study: provide data on the
use in practice of a method for assessing the de-
gree of external dislocation of EC, which allows
more accurately determining the risks of cathe-
ter migration and prolapse and making quick
decisions regarding the tactics of further anes-
thesia.

MATERIALS AND METHODS

For the purposes of this study, we applied a
method for assessing the degree of external dislo-
cation of EC (table 1): 1st dislocation degree —
from 0 to 5 mm (no dislocation), 2nd dislocation
degree — more than 5 mm to 10 mm (minor dislo-
cation), 3rd dislocation degree — more than 10 mm
to 15 mm (moderate dislocation), 4th dislocation
degree — more than 15 mm to 20 mm (pronounced
dislocation), 5th dislocation degree — more than 20
to 30 mm (threat of prolapse, such a dislocation
may lead to inadequate incomplete pain relief), 6th
dislocation degree — more than 30 mm (assessed as
prolapse or complete EC dislocation) [12].

This study analyzed 73 cases of combined
two-level spinal epidural anesthesia (CTLSEA)
with EC fixation in the subcutaneous tunnel in
trauma patients. Anesthesia was performed dur-
ing operations for such lower limbs fractures as
proximal femur fractures — 52 (71.2 %),
diaphyseal femur fractures — 18 (24.7 %), lower
leg fractures — 3 (4.1 %). Of the 73 patients,
there were 19 (26.0 %) men and 54 (74.0 %)
women. The age of the patients ranged from 19
to 95 years. 61 patients (83.6 %) were elderly, se-
nile and long-livers. Comorbidities were present in
100 % of patients. The physical status and anes-
thetic risk of patients were assessed using scale

Table 1
Scale for assessing the degree
of external dislocation of epidural catheter

Dislocation Value Dislocation characteristic
degree
1 0-5 mm no dislocation
2 5-10 mm minor dislocation
3 10-15 mm moderate dislocation
4 15-20 mm pronounced dislocation
5 20-30 mm threat of prolapse
6 over 30 mm catheter prolapse

of American Society of Anesthetists. For
CTLSEA, Perifix epidural anesthesia kits from
B/Braun with Tuohy needle G18 and EC G20
(0.85 x 0.45 x 1000 mm) were used. Three lat-
eral holes were located at a distance of 14 mm
from the distal end of the EC. The EC was
marked. The first label, in the form of a single
strip, was located at a distance of 55 mm from
the distal end of the EC. Marks in the form of
one strip were repeated every 10 mm. Two adja-
cent marks were located at a distance of 105 mm
from the distal end of the EC. At a distance of
155 mm from the distal end there were three
adjacent labels and at a distance of 165 mm one
label was located. By the location of two and
three adjacent marks, it is very easy to navigate
and determine the degree of EC dislocation. To
install the EC at the required distance of 45 mm,
it must be carried out so that three adjacent
marks are visible in the pavilion of the epidural
needle 88 mm long, which are a good visual ref-
erence.

To conduct and fix EC in the subcutaneous
tunnel, a modified spinal needle G26 was used.
This method has a patent for the invention (RU
no. 2727234 CI1. IPC A61 19/00 published
21.07.2020 “Method of inserting an epidural
catheter in the subcutaneous tunnel when per-
forming two-level spinal-epidural anesthesia”)
[13]. Additionally, the EC at the site of exposure
to the skin of the lumbar region was fixed with
an adhesive tape.

Prolonged epidural analgesia was started in
the postoperative period after the regression of
sensory and motor blockade, after a test dose of
local anesthetic — lidocaine solution 20 mg/ml —
3.0 ml (60 mg) and its evaluation.

Postoperative analgesia for all patients was
carried out in the form of prolonged epidural anal-
gesia by injecting a local anesthetic solution —
ropivacaine 2 mg/ml into the ES at an injection
rate of 5.0 ml/hour to 9.0 ml/hour, at a dose of
10-18 mg/hour. The duration of postoperative
analgesia ranged from 1 to 5 days. At the same
time, anesthesia lasted 5 days in 2 patients. The
mean time of postoperative epidural analgesia
was 3.15 days (75.6 hours). The aseptic fixing
sticker was changed the next day after the
operation and then as needed.
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RESULTS

The degree of external dislocation of the EC
was assessed during the change of the aseptic
fixing sticker and at the time the catheter was
removed from the ES. In the study, no internal
dislocation of EC was noted. The analysis
showed that the dislocation of the 1st degree was
in 11 cases, which amounted to 15.1 %. Disloca-
tion of the 2nd degree was in 25 cases, which
amounted to 34.2 %. Dislocation of the 3rd de-
gree was in 26 cases, which amounted to 35.6 %.
Dislocation of the 4th degree was in 8 cases,
which amounted to 11.0 %. Dislocation of the 5th
degree was in 1 case, which amounted to 1.4 %.
Dislocation of the 6th degree was in 2 cases,
which amounted to 2.7 %. Given the importance
of external dislocation for the quality of epidural
anesthesia, 4 groups of dislocation were formed:
group of 1st dislocation degree (dislocation from
0 to 5 mm) —no dislocation; group of 2nd and 3rd
dislocation degrees (dislocation more than 5 to
15 mm) — will not lead to deterioration in the
quality of anesthesia; positive group of 4th and
Sth dislocation degrees (dislocation more than 15
to 30 mm) — a high probability of deterioration in
the quality of anesthesia, increased alertness is
required when caring for EC and additional fixa-
tion; negative group of 6th dislocation degree

(dislocation more than 30 mm) — complete dislo-
cation or loss of EC. For clarity, the results are
displayed in a graph (fig. 1).

Evaluation of the degree of external disloca-
tion of EC enables to assess the risk of deteriora-
tion in the quality of anesthesia and quickly take
measures to prevent deterioration in the quality or
termination of postoperative epidural analgesia.

With a dislocation of the 1st degree, no more
than 5 mm, we did not use additional fixation
measures. With dislocation of 2nd and 3rd de-
grees, additional attention was paid to changing
aseptic dressings and monitoring the dislocation by
the doctor. In dislocation of 4th and 5th degrees,
special fixing devices were used to additionally fix
the catheter due to an increased risk of its falling
out. With a dislocation of the 6th degree, more
than 30 mm, it was considered inappropriate to
continue anesthesia and the administration of a
local anesthetic was stopped. The catheter was
removed. In our study, this happened in 2 cases.
The rest of the patients received high-quality anes-
thesia at the planned time intervals.

CONCLUSIONS

The use of the method for assessing the de-
gree of external dislocation of the epidural cath-
eter in clinical practice allows to dynamically

® No dislocation

B Dislocation is minor or
moderate

m Severe dislocation and threat
of catheter prolapse

m Catheter prolapse

Fig. 1. Dislocation of epidural catheters when combining degrees,
taking into account their significance for ongoing epidural analgesia
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assess the risk of worsening epidural analgesia ter loss, which is certainly important for trauma
and take additional measures in a timely manner patients after extensive operations and at early
in case of a threat of further migration and cathe- physical activation.
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