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JAUCIOKALNUA KATETEPOB ITPU MMPOAJEHHBIX [NTEPU®EPUYE-
CKUX HEPBHbBIX BJIOKAX. HEBUINMAS{ ITPOBJIEMA

AkTyanasHOCTh. YacToTa QUCIOKAIMU KaTeTepa ocTaeTcs Hem3BecTHOH. Cme-
eHne MokeT BbhIpacTh 10 30 % ¥ MOBIMATH HA KAYECTBO MOCICOTICPAIIMOHHON pe-
rUOHaJIbHON aHanre3uu. [IponsBoauTtenu BHEAPSIOT Bce OOIIbILEE YNCIO TEXHUYE-
CKHX PEIICHU, KOTOPbIE yIyUIIal0T OPUTHHAIIBHOE Pa3MelleHe U 00eCeunBaioT
MOTEHINATBHYIO BO3MOXXHOCTh CKOPPUTHUPOBATH PACIIONIOKEHHE KaTeTepa BO Bpe-
MsI TIOCTIEOTIEPALIMOHHOTO 06e300TMBaHMS.

Marepnannst n metoasl. Katerep uepes uriy sBiseTcsi XOPOIIMM BapHAHTOM,
YTOOBI YMEHBIIUTH CMEIICHUE ITepH(EepPHUUECKIX HEPBHBIX KaTeTepoB. HoBBI THIT
katetepa — Certa Katerep umMeeT OpUrHHAIBHYIO KOHCTPYKIIUIO U MOXET OBITh
albTEepPHATUBON P HEMPEPBIBHBIX Nepu(epruuecknx HEPBHBIX Oiokax. JlanbHeii-
[ITMe UCCTIeIOBAHMS SBISIIOTCS 00s13aTenbHbIMUA. ONITUMATBHBIN yXO/I, aeKBaTHAS
(dukcanus, aHTHCENTUYECKASI TEXHUKA OCTAIOTCS OCHOBHBIMHM (DaKTOpaMH IS
YMEHBIIECHHUS 3TOH MPOOIEMBI.

Pesyabrarel. KitmHuueckue qaHHbIe TOKA3ald, UTO TPOoOIeMa CMEIIeHUs KaTe-
Tepa npu nepudepruuecKux HEpBHBIX OJIOKaxX MpuyMeHbleHa. YacToTa cMeleHus
OYEHb BBICOKA M MOJKET ITOBIIUATH HA KAUYECTBO ITOCIIEOTIEPAIIMIOHHON PEeTHOHAPHOM
ananre3uu. [IprunHbI 1UCIOKALMI HE ONIPEAENIEHbI IIOJTHOCTBIO.

BoiBoanl. KaTteTep uepes urily MoXeT yMEHBIINTh YTEUKY BOKPYT KaTeTepa u
yBenuuTh conpotusienue. Certa KaTterep — HOBBIA, TEPCIIEKTUBHBIN METO U Tpe-
OyeT majbHEHIMX ucclieqoBaHnil. Hamnexxamuil yxoq 1 BHUMaHHE OCTAIOTCsl OC-
HOBHBIMHU (aKTOPAMH, CHIKAIOUTUMH CMEIIeHNE KaTETEPOB.

KiroueBble ci10Ba: pernoHanbHasi aHECTe3Ms, IIOCIEONIEPALIOHHOE YIIPABICHNE
6omnpio, Certa Katerep, nucnokanus kaTeTepa, CMEIIEHHE KaTETePOB, HEMPEPDIB-
HBIH nepudepuuecKuil HepBHbBIN OJIOK.
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Relevance. The frequency of catheter dislocation remains unknown. Dislodge-
ment can rise up to 30 % and might affect the quality of postoperative regional
analgesia. The manufacturers introduce an increasing number of technical solutions,
which improve the original placement and provide the potential possibility to correct
the catheter location during a post-operative analgesia.

Materials and methods. The catheter over needle are good option to reduce
dislodgement of peripheral nerve catheters. New type of catheter — Certa Catheter
has original design and might be an alternative during continuous peripheral nerve
blocks. Further studies are guarranteed. Optimal care, adequate fixation, antiseptic
technique stay main factors to diminish this problem.

Results. Clinical data showed that the problem of catheter dislodgemnt by
peripheral nerve blocks is underestimated. The frequency of displacement is very
high and might affect the quality of postoperative regional analgesia. The reasons
of dislocation has been not determined completely.

Conclusions. The catheters over needle can diminish the leakage around the
catheter and increase the resistance. The Certa Catheter is a new promissing method
and further investigations are guarranteed. The proper care and attention stay main
factors decreasing dislocation of the catheters.

Key words: regional anaesthesia, post-operative pain management, certa catheter,
dislocation of catheter, dislodgement of catheters, continuous peripheral nerve
blocks.

Introduction

Despite the wide range of continuous blockade techniques, the frequency of catheter
dislocation remains unknown [11; 12]. The dislocation time and mechanisms and influ-
ence of passive and active patient movements still need to be precisely identified [10]. In
theory, the type of catheter, the placement and fixation method, the anatomical variabil-
ity and patient movements can have an influence on the efficacy of a blockade [9]. Al-
though multi-modal analgesia is widely performed, the post-operative pain control level
is not an optimal catheter displacement indicator [1].

Overview of the Literature

Several authors [1] have sought to measure the frequency of catheter dislocation after
the interscalene brachial plexus and femoral nerve blockade. Dislocation, detected by ul-
trasound, has been noted in 15 % of the blockades. During an interscalene block (ISB),
there is a displacement within an interscalene anterior muscle, while in the femoral nerve
blockade it has moved inside the inguinal ligament. The position correction can provide
technical and hygienic difficulties and the enhancement of local anaesthetic volume is
also ineffective when the tip of the catheter lays inside a muscle or a fascia layer. The
distance between the skin and the end of a catheter has not been altered even in a dislo-
cation group, so the length of the catheter insertion does not provide sufficient informa-
tion. An ultrasound monitored fluid spread seems to be an optimal method of a catheter
placement control [5; 7; §]. On the other hand, the catheter insertion length is used as an
indicator of correct catheter fixation. The cited study has shown that there is more cath-
eter displacement during a femoral nerve block than an interscalene block (25 % vs 5 %)
due to the greater influence of hip movement on the catheter during walking, for exam-
ple [1]. As there are several post-operative methods of physiotherapy, e. g. immediate
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rehabilitation after frozen shoulder surgery or passive motion therapy after knee surgery
— the real catheter displacement frequency requires further study. The authors of the
study have also shown a significant correlation between the time and the rate of disloca-
tion, which can result from post-operative physiotherapy.

To reduce the frequency of catheter dislodgement, pharmaceutical companies have
sought to improve peripheral continuous block equipment [2; 6]. They have introduced
an increasing number of technical solutions, which improve the original placement and
provide the potential possibility to correct the catheter location during a post-operative
analgesia.

A group of authors from Canada [2; 6] evaluated two types of catheters: Catheter
over Needle (CON) and Catheter Through the Needle (CTN). They investigated leak pres-
sure around the catheter and the catheter’s resistance to pulling forces. Moreover, they
noted the possibility of catheter dislocation due to the loss of adhesion of material used
to fixate it. A CTN catheter includes a flexible microcatheter which is threaded through
a larger diameter needle. A number of various methods to reduce the dislocation prob-
lem of CTN catheterization, including the application of adhesive glue and tunnelling
the catheter under the skin, were presented. However, these methods require additional
procedures and might provoke patient discomfort. In the CON design, the catheter di-
ameter is larger than that of the needle, which might result in a lower risk of a leakage.
Compared to CTN, CON presents six times higher forces than hold the catheter to the
skin, which reduce a dislocation possibility, when fixated with a single patch. Another
CTN problem is the possibility of catheter translocation during a needle withdrawal,
whereas the CON design allows to fixate it during this procedure. Moreover, the fact
that the skin holds the CON tightly allows the clinician to withdraw the needle with one
hand, without moving the catheter forward or backward.

Furthermore, in CON design, the injectate spread used to verify the final localization
of the catheter is able to be observed before the needle withdrawal, in contrast to CTN,
where the catheter is located beyond the needle and the final catheter tip localization can
be altered.

A group of Danish anaesthetists [3] have proposed another solution. They presented
a large suture with a catheter attached to the base of the needle [4]. The curved shape of
the needle allows a precise needle insertion and catheter adjustment, guided by ultra-
sound (Fig. 1). There are two holes in the catheter, from which the local anaesthetic ex-

Fig. 1. Certa Catheter Set with
curve needle and echogenic catheter
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Fig 2. The steps of insertion and removal Certa Catheter.

The needle with attached catheter is inserted through tissues in close the nerve under
ultrasound and then, it advanced and emerged through a skin exit hole. The hub is
detached from the needle. The orificies for local anesthetic delivery are localized close
the targed nerve, next to the last echogenic markings on the catheter. The catheter is
replaced to the proper site by pulling both end under ultrasound. The needle is cut off
from the catheter. Both ends of catheter are fixed to the skin.

Removal of the catheter: distal end was cut off near the skin with steril technique and
the catheter is pulled off on the proximal end
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Fig. 3. Sciatic popliteal fossa block. The Certa Catheter is placed close to nerve. The
solution is spreading through orificies on the boundary visible and less echogenic parts
of the catheter
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Fig. 4. Certa Catheter with echogenic markings. Red arrows — air-bubbles embed-
ded into distal blinded part of the catheter
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its, which are sited at a junction in the catheter that is visible on ultrasound (Fig. 2). This
design enables precise local anaesthetic insertion close to the nerve [5] (Fig. 3). Primary
placement and subsequent repositioning are achieved by pulling either of ends of the cath-
eter. Both ends are attached to the skin by a sterile bandage. The catheter is guided by
the needle thanks to its curvature and stiffness. In superficial blockades, the needle can
be easily directed by holding a hub. The part of the catheter which lays behind the holes
is invisible on ultrasound and is blindly ended (Fig. 4). In the cadaver study, the adher-
ence to the femoral nerve, the saphenous nerve and the sciatic nerve from various ap-
proaches has been evaluated. The authors have admitted the superiority of the curved
needle over the straight needle thanks to its higher echogenicity and better manoeuvra-
bility. The curved needle tip, while being held in the air, changes its position by twisting
the hub, in contrast to the straight needle, where the tip stays in the same position. How-
ever, practising the use of the curved needle is essential, as the orientation of the needle
on insertion and exit might be problematic. The nerve should lie within the radius of
curvature to enable its skin exit. A small convex ultrasound probe could help to shorten
the learning period.

However, some nerve approaches could be limited due to the possibility of tissue dam-
age, as a catheter may act as a string. In view of this fact, it is recommended to place the
catheter anterior to nerves and arteries. This situation might concern the interscalene block
approach, where placing the catheter between C5 and C6 roots could be risky. In the
femoral nerve approach, the catheter should be placed anterior to the femoral artery and
nerve, omitting the saphenous nerve. In the adductor canal block, it should be situated
anterior and medial to the saphenous nerve and the femoral artery. Such an approach
could preclude nerve damage in case of incidental catheter movement [3].

The described technique might be useful not only in nerve block extremities, but also
abdominal and pectoral nerve blocks [5; 7]. On the other hand, this method might in-
crease the infection rate which could result from breaching the skin in two places and
passing through more tissue by the catheter. Moreover, repositioning of the catheter will
pull one end back under the skin. The diameter of this catheter is slightly larger than
that of the needle, which should reduce the possibility of leakage. A local anaesthetic
leak far from the nerve or in the skin area could result in a lack of an analgetic ef-
fect. The risk of local anaesthetic leak is greater in the Catheter Through Needle type,

Fig. 5. Sciatic popliteal fossa
block. Both ends of Certa Catheter
after insertion. Reposition after dis-
placement is possible by pulling
either of ends of the catheter
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due to a larger needle than catheter diameter than in the Catheter On Needle tech-
nique.

The success rate of Certa Catheter insertion was assessed with short axis and long
axis approach for adductor — canal block [8]. In this randomised blind — assessor trial
with 16 volunteers (32 catheters, together) the authors recorded primary and secound
dislodgement of catheter and the possibility of repositing by displacement. 100 % short-
axis approach and 94 % long-axis approach were successfull, 1 catheter by short-axis
approach and 3 catheters by long-axis approach were displaced on the secound day. All
catheters were reposited except 1 catheter. Distal end of one catheter localized under skin
and it precluded from the reposition.

A Retrospective observational study [11] was carried out on 28 patients with inser-
tion of Certa Catheter™ (Ferrosan Medical Devices Sp. z.0.0.). Visibility of the needle,
catheter, dislocation (distance from the hole of catheter to the nerve during insertion and
after 24 h., the length of distal part catheter),leakage, skin redness, local site infection
and nerve injury were perceived. Continuous adductor canal block, popliteal fossa
block,subgluteal sciatic nerve block, serratus plane block were performed. Only 2 pa-
tients were excluded from the observation. In one case by subgluteal sciatic nerve block
authors observed the blood in the catheter after 6 hous of perineural infusion.

In the second case, the displacement of catheter occured after tourniquet deflating.

Postoperative analgesia was successful in all 26 patients (NRS 1-4 points). Visibility
was 3-4 points (mean 3, 8). Dislocation after 24 h was 8+4 mm. Skin redness — 2 cases.

There was no local site infection and nerve injury after removing Certa Catheter™,
The authors concluded, that Certa Catheter™ can be used successfully and safely. Post-
operative anconalgesia may be successful in most of the patients. Visibility of the cathe-
ter is very high and a design allows correct positioning of the catheter. Dislocation may
be restricted due to better anchoring of this type of catheter.

Conclusions

Clinical data showed that the problem of catheter dislodgemnt by peripheral nerve
blocks is underestimated. The frequency of displacement is very high and might affect
the quality of postoperative regional analgesia. The reasons of dislocation has been not
determined completely. The catheters over needle can diminish the leakage around the
caatheter and increase the resistance. The Certa Catheter is new promissing method and
further investigations are guarranteed. The proper care and attention stay main factors
decreasing dislocation of the catheters.
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