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Abstract: We assumed to examine the acute myotoxic effects of infusion of the local anesthetic lidocaine and
prilocaine on the gluteus maximus muscle after continuous peripheral nerve blockade in rats. Eight adult female
Sprague-Dawley average weighing 150-200 g rats were used in this study. Firstly, all of the animals were
anesthetized with ketamine (50 mg kg ™) for 6 h. Then, prilocaine (right) and lidocaine (left) were used in equal
volume (5 mg mL ™"} for continucus peripheral nerve blockades of the posterior extremity at arate of 0.3 mL h™'
for a total period of 6 h in 5 ammals. The remaming 3 ammals as control group were treated with physiological
saline on both sides at 0.3 mI. h™ for a total period of 6 h. For routine histological observation, the infusion area
was dissected and tissue samples including peripheral muscle were taken. For routine histological observation,
the infusion area was dissected and tissue samples mncluding peripheral muscle were taken. Method histological
hazards as myotoxicite were not observed m skeletal muscle tissue after the mfusion of prilocame and lidocaine.
There were no complications cases of local anesthesia. Prilocaine and lidocaine as local anesthetics might be

applied safely by infusion.
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INTRODUCTION

Clinically, local anesthetics are used in relatively
large, axonal-blocking concentrations for local irrigation
after many types of operations (Pietruck etal, 2003).
Skeletal muscle toxicity is a side effect of local anesthetic
drugs and mtramuscular injections of these agents
regularly result in reversible myonecrosis. The extent of
muscle damage 13 dose dependent and worsens with serial
or continuous administration. All local anesthetic agents
that have been examined are myotoxic; procaine produces
the least and bupivacaine the most severe muscle mjury.
Skeletal muscle damage must be considered a potentially
serious complication of local and regional anesthesia, as
recent studies have revealed that certain techmques are
related to a relatively frequent postoperative mcidence of
significant muscular dysfunction directly caused by these
drugs. The subcellular pathomechanisms
anesthetic myotoxicity are not completely understood,

of local

however, excessively increased intracellular Ca®™ levels
have been shown to play a key role in myocyte injury.
Local anesthetics induce Ca® release from the
Sarcoplasmic Reticulum (SR) and simultaneously inhibit
Ca™ reuptake into the SR, resulting in persistently
increased Ca® levels (Zink ef al., 2005). The histologic

pattern and the time cowse of skeletal muscle injury

appear rather uniform: hyper contracted myofibril become
evident directly after injection, followed by Ilytic
degeneration of striated muscle SR and then by myocyte
edema and necrosis (Zink and Graf, 2004).

During recent years, catheter techniques for the
continuous application of long-acting local anesthetics
have been well established i regional anesthesia. In
the previous studies, there 1s a paucity of enough
information related to the myotoxic effect of the infusion
of the local anesthetics (prilocaine and lidocaine).
Therefore, we mvestigated the acute myotoxic effects of
lidocaine and Prilocame on skeletal muscle tissue using an
infusion technique of continuous peripheral neural
blockade.

MATERIALS AND METHODS

This study was approved by the Anmimal Use Ethics
Commission from Yuzuncu Yil University and all
procedures were performed according to the Animal
Experimentation HEthics Committee.

Animals: Eight female rats (150-200 g) were kept mn a
standard plastic cage on sawdust bedding in an air-
conditioned room (22°C), under a 12/12 h light/dark cycle
and fed ad libitum.
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Experimental procedures: The animals were anesthetized
by Ketamine Hidroclomr (50 mg leg™) intaperitoneally
without muscle relaxation and placed in prone position.
The rats were sepamted as a control (n = 3) and
experitnent (n = %) groups. Under the general anesthesia,
with a slnincizsion pamllel to long asis, gluteus masimys
tmzcleand then sciatic nerve were exposed (Fig 1),

Plexus catheters (20 gauges) were inserted into the
sciatic nerve sheaths and fized bilaterally into two
extremmities along the sciatic netrve trace After this
procedure, skn and subcutaneous tissue were closed by
sngle stitches. The catheters were fized bilateral into two
extremnities from along the sciatic nerve trace by single
stitches and their exact positions were documented.

After placing the catheters, with the help of an
infasion potp (Fig. & (Braun, B-fn perfusor, Getmarsy), 5
anirmals were administered lidocaine (5 mg ml ™) in left
side and prilocaine (5 mg ml™) innght side, with a
rate of 0.3 ml b~ for a total period of & b In control group
(n =3}, the anirmals were treated with normal saline by
satne rate and doses on both sdes. After 1 h from this
procedure, the sciatic nerve with 0.5%1 oo wolutne was cut
out with surrounding tissues by removing the stitches
and withdrawing the catheters and then, under the ether
inhalation, the anitnals were sacrificed.

For histological process, the specitnens from each
infusion site were subsequently fized by ittnersion in
10% phosplate-buffered formalin (pH 7.5) for 12 h,
emnbedded in paraffin, cut into 5 pm and stained with
Hernatoxylin and Fosin (H and E) Addiionally,
represeqfative sections were exposed to an apoptosis-
specific staining kit (indirect TUNEL labeling assay: In
sifn Cell Death Detection it APTI, Roche Diagnostics,
Gerrarny) according to the manufacturer’s guidelines.
Painted sections for Tune 488 nm, for DAPT ur Fluore-
scence emission filter in the microscope (Zeiss Axiovert
200 M was used. Preparations as digital images (Zeiss
Axiocam HEC) has been received and recorded.

The sections were evaluated by two independent
exzarniners. To assess the specific extent of skeletal muscle
chatiges, & cross-sections perinfusion site in both treated
group and 16 in control group were randornly chosen. The
specitnens were scored as follows B enoit et o, (19807

» Mo fiber damage

»  Localized andfor sparsely scattered fiber destruction
or damage lirnited in depthto 1 or 2 fibers

»  DMore extensive necrosis following major connective
tissue planes and involving numerous  muscle
fascicles or destruction extending 3-5 fibers from the
surface

o Destruction of essentially the entire muscle mass or
generalized damagenecrosis of =5 fibers” depth

Fig 1. Gluteus masims rmizcle and siatic nerve

Fig 2 Infusion pomp (Braun B-fn, Germany)

Statistical analysis: Quantitative differences in muscle
tissue changes hetween lidocaine (right) and Prilocaine
(lefty treatment groups were assessed by  using
nonparametic Wilcozon sgned-rank testand p=0.05 were
considered significantly. Differences in rmuscle tissue
changes between Lidocaine-plecabo and Prlocaine-
nlecabo groups were assessed by using Mann-Whitney
U-test and p<0.05 were considered to be significant.

RESULTS AND DISCUSSION

In the study, the interstitial and connective tissue
edema was observed on histological sections fom the
region applied isotonic infision in both treated and
control groups (Fig. 3-3). The myonecrosis, the fibnl
degeneration, apoptosis and the edema observed in both
lidocaine and prilocaine group were found to be
insgnificant (p=0.05 (Fig 6-8).

Local anesthetics are neurotoz c and myotoxic at large
concentrmtions  during  continuous  admindstration
(Pietruck et of., 2003). After applied, local anesthetics
cause some histological damages (edetna and necross)
on skeletal muscle tissue. Inthe eatlier studies, procaine,
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Fig. 3: Skeletal muscle degeneration zone by Prilocaine,
400 (H and E)

Fig 4: Muscle sections of Lidocaine group (H and E
=400
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Fig 5 Morphological degeneration in control group
(H and E)
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tetracaine, lidocaine and bupivacaine produced effects
that were confined prineipslly  to the muscle fiter
(Foster and C atlson, 19807, Intra-TIuamd ar (T inj ections
of local anesthetics regdaly result in striated muscle

100 pm

Fig &: Wluscle sections of control group (=2000, apoptotic

tmclenses staned with green

100 pm

Fig 7: Muscle sections of Lidocaine group (=2000,

apoptotic tniclevuses stained with green

Fig #: Muscle sections of Priloeaine group (=4000,
apoptotic tncleuses stained with green

damage and reversible myonecrosiz DMuscle damage
exterts  with  dose  dependent  and  contirmous
admirdstration Histologically, berper contracted myofibeil
become evident several mitnates after irjection, follored
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by Iytic degeneration of striated muscle sarcoplasmic
reticulum, myocyte edema and myonecrosis (Zink et al.,
2003).

In this study, the comparison between the infusion of
lidocaine and/or Prilocaine and the placebo shown no
significant difference in histological structure (p=0.03),
which means that the complication does not oceur.
Apoptosis in the myofibril by lidocaine was found much
more than by Prilocaine (p=0.05) (Fig. 6-8).

Hunter et al. (1995) reported, three cases of the
inferior oblique muscle contracture caused by local
anesthetic myotoxicity, which resulted from anesthetic
toxicity directly to the nerve mnervating the muscle.

There may be differences in myotoxic potential
between agents. For example; statin-associated myotoxic
effects include the
structure and function, mitochondrial dysfunction
and impaired myocyte duplication (Evans and Rees,
2002).

Using by the tunnel techmique, no evidence of
apoptotic ultrastructures in the myocyte was found.

mmpairment of cell membrane

DNA fragmentation occurs in the myocyte that had
already shown irreversibly oncotic, but not apoptotic,
ultrastructures  with  1schemia
(Duchen, 2000; Ohno et al., 1998).

Breuninger et al. (2000) reported that anesthetic
solutions injected via Subcutaneous Infusion Anesthesia
(STA) may be safely use as without complication in case

and/or  reperfusion

of vulnerable patients and children.
CONCLUSION

We found no significant myotoxicity in the present
study. According to our findings, it suggests that the
infusion of highly diluted local anesthetics is appropriate
1n use.
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