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Propofol TIVA versus TCl bei Patienten mit Myasthenia gravis.

Einsatz von Cisatracurium bei Patienten mit Myasthenia gravis zur thorakoskopischen Thymektomie (VATT).
Dual neuromuscular monitoring in juvenile myasthenia gravis undergoing thoracoscopic thymectomy. Report of
four cases.

Remifentanil zur postoperativen Analgesie bei Patienten mit Myasthenia gravis nach videoassistierter

thorakoskopischer Thymektomie.



Editorial

Die Myasthenia gravis ist eine seltene Autoimmunerkrankung deren operative Therapie in der Thymektomie liegt.
Das videoassistierte thorakoskopische Operationsverfahren biete gegeniiber der Thoraktomie deutliche Vorteile im
perioperativen Management der Patienten.

Innerhalb der Myasthenia gravis zeigen sich die juvenielen Erkrankungsformen besonders fiir die videoassistierte
Operation geeignet und werden seitens der zumeist weiblichen Kinder gerne angenommen.

Im Journal Anasthesie werden aus unterschiedlichen Publikationen im Berlin Medical Journal Originalarbeiten und
Fallberichte zusammengetragen, welche das wissenschaftliche Erfahrungspotential des perioperativen
Managements eindrucksvoll aufzeigen.

Mit einer beeindruckenden Anzahl von perioperativen Behandlungen stellen die Autoren Berichte von 81 Patienten
aus 4 Monaten zusammen, was angesichts der Erkrankungshaufigkeit von 3-4:1.000.000 eine tberproportional
haufige Behandlung darstellt.

Perioperativ zeigte sich, dass die Applikation von Propofol als TCI Modul Vorteile gegentiber der inhalativen
Andasthesie und der TIVA Applikation hat. Die erforderliche neuromuskulare Blockade fiir die operative Intervention
kann mit Cisatracurium als TIVA ohne relevante Einschrankungen in der Andsthesiezeit eingesetzt werden, wenn
eine Dosisreduzierung erfolgt und ein intensiviertes neuromuskuldres Monitoring erfolgt.

Postoperativ kann mit der TIVA Applikation von kurzwirksamen aber effektiven Opioiden wie Remifentanil suffizient
und komplikationslos gearbeitet werden.

Myasthenia gravis is a rare autoimmune disease whose surgical treatment is thymectomy. The video-assisted
thoracoscopic surgical procedure offers significant advantages over thoractomy in the perioperative management of
patients.

Within myasthenia gravis, the juvenile forms of the disease are particularly suitable for video-assisted surgery and
are readily accepted by the mostly female children.

The journal Myasthenia gravis compiles original papers and case reports from various publications in the Berlin
Medical Journal, which impressively demonstrate the scientific experience potential of perioperative management.
With an impressive number of perioperative treatments, the authors compile reports of 81 patients from 4 months,
which represents a disproportionately frequent treatment in view of the disease incidence of 3-4:1,000,000.
Perioperatively, the application of propofol as a TCI module was shown to have advantages over inhaled anaesthesia
and TIVA application. The neuromuscular blockade required for the surgical intervention can be used with
cisatracurium as a TIVA without relevant restrictions during the anaesthesia period if the dose is reduced and
neuromuscular monitoring is intensified.

Postoperatively, the TIVA application of short-acting but effective opioids such as remifentanil can be used
sufficiently and without complications.

Olaf Schedler



Propofol TIVA versus TCI bei Patienten mit Myasthenia gravis.

Schedler, O.; Grebe,D.; Werner, J.; Bottger, J.; Zietz, G.; Gellert, K.
Oskar Ziethen Krankenhaus Berlin; Klinik flir Andsthesiologie: Prof. Dr. Gerhard Zietz, Klinik fir Chirurgie: Prof. Dr.
Klaus Gellert, Fanninger Strasse 32, 10365 Berlin

Einleitung: Die Myasthenia gravis (MG) ist eine Autoimmunerkrankung mit der Bildung von Autoantikorper gegen
nikotinerge postsynaptische Acetylcholinrezeptoren der motorischen Endplatte. Die Inzidenz der MG liegt insgesamt
bei 3-4:1.000.000. Die Pravalenz wird mit 60-100 pro 1.000.00 angegeben. Neben den primaren Acetylcholinrezeptorn
Antikorper kommen Rezeptorfunktionsstérungen durch die Arzneimittelinteraktionen an der neuromuskuldren
Ubertragungsstérung wiahrend der Anisthesie in Frage. Die unkomplizierte Propofolanwendung konnte in Einzelféllen
aufgezeigt werden.

Methoden: Wir anadsthesierten in einem Zeitraum von 4 Monaten 81 Patienten mit Myasthenia gravis im Osserman
Stadium IA bis lll. Neben 78 Patienten zur Thymektomie narkotisierten wir 2 Patientinnen in der Gynakologie und 1
Patienten in der Traumatologie. Jeweils 40 Patienten erhielten Propofol entweder nach Infusionsstufenplan (Gruppe
1) oder mittels TCI-Modul (Gruppe 2). Die durchschnittliche Mestinondosis lag vergleichbar in Gruppe 1 bei 227 mg/d
und in Gruppe 2 bei 194 mg/d. Neben Propofol wurden in Gruppe 1 Vecuronium und Fentanyl verwendet. In Gruppe
2 kam die kontinuierliche Infusion von Cisatracurium und Remifentanil zur Anwendung.

Ergebnisse: Die applizierte Propofoldosis lag in der TCI-Gruppe signifikant héher (804,6 mg vs. 624,8 mg). Insgesamt
wurde eine kiirzere Anasthesiezeit (125 min vs 158 min) in der TCI-Gruppe erreicht. Gegenliber der TIVA-Gruppe
konnten verkiirzte Aufwachzeiten (3,5 min vs. 6,5 min) und Extubationszeiten (5,2 min vs. 17,5 min) nach
Operationsende in der TCI-Gruppe erreicht werden.

Zusammenfassung: Propofol kann zur Anasthesie bei Patienten mit MG eingesetzt werden. Bei der Applikationsform
ergeben sich mit dem TCI-Modul einige Vorteile, welche in den verkiirzten Aufwach- und Extubationszeiten zu sehen
ist. Die Kombination von Propofol mit Cisatacurium und Remifentanil verbessert gegeniliber der Bolusappliaktion die
sichere Narkosefiihrung bei Patienten mit MG.

Literatur: Schedler, O. et al; Ein-Lungen-Anaesthesie zur videoassistierten thorakoskopischen Thymektomie bei
Patienten mit Myasthenia gravis; Ains;99;34;126

Einsatz von Cisatracurium bei Patienten mit Myasthenia gravis zur thorakoskopischen Thymektomie (VATT).
Schedler, O.; Grebe, D.; Tittel, M.; Werner, J.; Bottger, J.; Zietz, G.; Gellert, K.

Oskar Ziethen Krankenhaus Berlin; Klinik fiir Andsthesiologie: Prof. Dr. Gerhard Zietz, Klinik fir Chirurgie: Prof. Dr.
Klaus Gellert, Fanninger Strasse 32, 10365 Berlin

Fragestellung: Die Storung der neuromuskuldren Ubertragung an der motorischen Endplatte, erfordert bei Patienten
mit Myasthenia gravis (MG) den reduzierten Einsatz von Muskelrelaxantien. Cisatracurium kann bei Patienten mit
MG, auf Grund seiner speziellen Pharmakokinetik (Hofmann-Elimination), besser kontrollierbare
Narkosebedingungen herbeiflihren.

Methoden: Wir anasthesierten im Zeitraum von 4 Jahren 78 Patienten mit MG (Osserman | A bis Ill) zur
videoassistierten thorakoskopischen Thymektomie (VATT). Die durchschnittliche Mestionondosis lag bei 180 mg pro
Tag. Zur Pramedikation wurde 1 mg/kg Prothazin p.o. verabreicht. Auf die morgentliche Mestinongabe p.o. wurde
verzichtet. 34 Patienten wurden mit Vecuronium relaxiert. In 44 Fallen fihrten wir eine total intravendse Anasthesie
(TIVA) mit Propofol, Cisatracurium und Remifentanil in Ein-Lungen-Ventilation durch. Das neuromuskulare
Monitoring erfolgte iber eine Doppelstimulation des N. ulnaris und N. facialis. Ergebnisse: Fiir eine
durchschnittliche Andsthesiezeit von 100 Minuten wurde eine primare Intubationsdosis von 0,02 mg/kg Cisatracurim
appliziert. Diese Menge entspricht der halbierten ED 95. Mit dieser Dosis lag die Onset-time bei durchschnittlich 1,5
min. Bolusapplikationen zur vollstandigen T1 Suppression wurden in 12 Fillen in einer Dosis von 0,01 mg/kg



notwendig. Nach vollstandiger Suppression betrug die neuromuskuldre Erholung bis zur DUR 25 durchschnittlich 40
min. Nach dem Erreichen der DUR 25 wurden durchschnittlich 0,45 ug/kg/min Cisatracurium verabreicht. Nach
Unterbrechung der kontinuierlichen Zufuhr lag der Recovery index bei 15 min. Bei einer T1 Amplitude nahe dem
Ausgangswert erfolgte die Extubation. Insgesamt wurden bei den 44 Patienten 2,64mg Cisatracurium verabreicht.
Die Wirkdauer der 5%-tiger ED95 war fiir Vecuronium nicht verandert. Der neuromuskuldre Erholungsindex fir
Vecuronium war verlangert. Zusammenfassung: Durch die spezielle Pharmakokinetik ist Cisatracurium zur
neuromuskuldren Relaxierung bei Patienten mit Myasthenia gravis geeignet. Die Relaxierungszeit bis zur 25%
Erholung (DUR 25) und der Recovery index entspricht den nicht myasthenen Patienten. Die Onset-time ist um
durchschnittlich 3,5 min verkirzt. Das neuromuskuldre Monitoring nur eines Nervens ergibt auf Grund der
Vielfatigkeit der muskularen Schwache bei Patienten mit Myasthenia gravis keine ausreichende Aussage Uber den
Relaxierungsgrad wahrend der Narkose.

Literatur: Baraka, AS et al; Neuromuscular interaction of sevofluran cisatracurium in a myasthenic patient.Can J
Anaesth 47:562-565

Schedler, O. Dual neuromuscular monitoring in juvenile myasthenia gravis undergoing thoracoscopic
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Dual neuromuscular monitoring in juvenile myasthenia gravis undergoing thoracoscopic thymectomy. Report of
four cases.

Schedler, O.

Oskar Ziethen Krankenhaus Berlin; Klinik flir Andsthesiologie: Prof. Dr. Gerhard Zietz, Klinik fir Chirurgie: Prof. Dr.
Klaus Gellert, Fanninger Strasse 32, 10365 Berlin

Abstract: Differential neuromuscular blockade between muscles has been reported in healthy subjects, but
information on this phenomenon in patients with juvenile myasthenia gravis (JMG) is scarce. The degree of muscle
weakness between different muscles in MG patients varies from person to person. Single stimulations of the
orbicularis occuli and pollicis longus muscles in the same patient are variable and do not give reproducible results.
We anaesthetised four girls with MG (Osserman stage 11-B) undergoing video-assisted thoracoscopic thymectomy
(VATT). We administered propofol, fentanyl or remifentanil and vecuronium or cisatracurium during an average
anaesthetic period of 155 minutes. Isoflurane was used in one case. A method of dual neuromuscular monitoring is
described to assess intraoperative neuromuscular status more accurately. We conclude that undergoing VATT in
addition to propofol, remifentanil and cisatracurium anaesthesia and double neuromuscular monitoring provides
safe operating conditions and serves as a tool for early recovery in juvenile MG patients.

Keywords: Total intravenous anaesthesia, thoracoscopic thymectomy, juvenile myasthenia gravis, neuromuscular
monitoring, myasthenia score, neuromonitoring, acetylcholine receptor antibodies.

Introduction: Juvenile myasthenia gravis (JMG) is an autoimmune disease caused by the formation of autoantibodies
against elements of neuromuscular transmission. Acetylcholine receptor antibodies, in addition to titin and muscle-
specific kinase antibodies, affect the function of the acetylcholine receptor on the postsynaptic nicotinergic
membrane [1]. The overall incidence of MG is approximately 3-4: 1,000,000. Its prevalence is 60-100 per 1,000,000.
MG rarely occurs in childhood. Approximately 10% of the incidence and prevalence is in people aged 16 years or
younger [22]. Exact figures on the incidence and prevalence of juvenile MG are not available. A discrepancy
between electrical and clinical neuromuscular recovery is often seen in healthy patients compared to MG patients
[19,23]. The primary therapy for congenital, infantile and juvenile MG is the administration of acetylcholinesterase
inhibitors [5]. If medical treatment fails, the surgical treatment of juvenile MG is thymectomy [2,3]. Children are
candidates for surgery if they have a short history, progressive disease, and Osserman stage | to 1I-B. Thymectomy
can be performed by video-assisted thoracoscopic thymectomy (VATT). We describe the anaesthetic management of
four cases of juvenile MG undergoing VATT.

Methods: We anaesthetised four girls with MG. Preoperative symptoms are listed in Table 1. All were operated using
the VATT technique.



Table 1. Patient data and preoperative scoring systemCase1234Age

Case 1 2 3 4
Age Years 12 9 12 14
Weight Kilogram 60 29 45 67
Osserman classification 11-B 11-B 11-B 11-B
Pyridostigmin dose mg 600 80 360 0
Acetylcholin Antibody (nmol(l) 24 0,03 18,7 210
Vital capacity % 90,7 794 551 89
FEV1 % 109 94,2 58,2 95
Muscle weakness [ 4,5] 3 2 4 3
Case 1 2 3 4
Ptosis + + + -
Diplopia + - - +
Dysphagia + + +
Dvsarthria + + + +

Case report 1: This girl presented with progressive MG for 8 months with myasthenic crisis. Pyridostigmine had to be
increased to 600 mg daily. Preoperatively she had mild arm weakness, ptosis, diplopia, dysphagia and dysarthria. We
tried to reduce the dose of pyridostigmine preoperatively, but diplopia and dysphagia worsened, so we had to
administer pyridostigmine (300 mg) before surgery. For induction of anaesthesia and tracheal intubation, we
administered propofol (2.5 mg/kg), fentanyl (0.025 mg) and vecuronium (0.5 mg) to achieve complete
neuromuscular blockade. Neuromuscular blockade was monitored at the ulnar nerve with an NS 252 relaxometer. A
35 Charriere left Robertshaw tube was used for one-lung ventilation. To maintain anaesthesia, we administered
isoflurane (0.6%) and a bolus of fentanyl (0.025 mg) i.v. We did not need to administer additional vecuronium during
surgery. At the end of surgery, we antagonised the residual effects of the neuromuscular block with pyridostigmine
(1.0 mg) i.v. We were able to extubate the patient within 30 minutes. On the first postoperative day, a severe
myasthenic crisis occurred requiring endotracheal intubation and mechanical ventilation. While on mechanical
ventilation in the ICU, we were able to reduce the dose of pyridostigmine to about 600 mg per day. After successful
weaning from the ventilator, she was maintained on the 600 mg daily dose of pyridostigmine. We discharged this girl
from the ICU on postoperative day 6.

Case Report 2: This 9-year-old girl presented with myasthenic symptoms for 3 months with rapid progression. During
induction, three repeated 0.5 mg vecuronium bolus injections were required to achieve complete neuromuscular
block. We also used0.5 mg vecuronium at 45, 55 and 60 minutes. The morning dose of pyridostigmine was
administered intraoperatively via a gavage tube. At the end of surgery, the remaining neuromuscular block was
antagonised with 1.0 mg of pyridostigmine. The maintenance dose of pyridostigmine was not increased
postoperatively. The ICU stay was one day.

Case report 3. In this 12-year-old girl, two months elapsed between the onset of symptoms and the diagnosis of
myasthenia gravis. The pre-anaesthetic status showed a reduction in respiratory capacity. The patient was
premedicated with promethazine per os. For induction and maintenance of anaesthesia we used a target of 2.75
pg/ml propofol and 0.1 pg/kg/min remifentanil. The morning dose of pyridostigmine was given by gastric tube. We
used cisatracurium 0.02 mg/kg for complete muscle relaxation and intubated with a 28 Charriere double lumen tube.
We used a total of 1.59 mg of cisatracurium until the end of anaesthesia. We extubated this girl when the TOF ratio
on the adductor pollicis longus was 96%. The time between the end of surgery and extubation was 5 minutes.The girl
remained in the ICU. On postoperative day 3, her myasthenic status changed dramatically. She developed
respiratory insufficiency and had to be reintubated.

Case Report 4: This 14-year-old girl presented with the strength-dependent symptoms of diplopia, dysphagia and
dysarthria. Her acetylcholine antibody titer was (210 nmol/I). For induction and maintenance of anaesthesia we used
a target of 3.5 pg/ml propofol, 0.5 pg/kg remifentanil and 0.02 mg/kg cisatracurium. Depth of anaesthesia was
assessed with an EEG monitor (Narkotrend), while neuromuscular blockade was monitored with TOF Guard
(Biometer) at the ulnar nerve and TOF Watch SX (Biometer) at the facial nerve. After induction we used a 35



Charriere left double lumen tube for intubation. From TOF ratio 25 we started continuous infusion of cisatracurium
at 1.0 pg/kg/min. The continuous infusion of cisatracurium was stopped just before the endoscopic removal of
thethymus. At the end of the operation, the girl was extubated without complications and was discharged from the
ICU after one day without pyridostigmine medication.All descriptive data of the anaesthetics are shown in the
following table.

Table 2: Management of anaesthesia

Case 1 2 3 4
Management bA, tNMM TIVA, tNMM | TCI, 2gNMM, EEG|TCI, 2gNMM, EEG
Propofol ( mg/kg) 25 11,2 15,8 18,7
Isofluran MAC (Vol.%) 0,6 0 0 0
Fentanyl (ng/kg) 13 26 0 0
Remifentanil (ug/kg) 0 0 53,5 29,4
Vecuronium ( pg/kg) 8,33 103,44 0 0
Cisatracu rium (pg/kg)
0 0 35,4 84,1

Duration of anesthesia 235 145 125 90
Duration of SLV 140 90 100 70
Duration of surgery 150 100 105 75
Pyridostigmin mg (iv) 1 1 0,15 0
Pyridostigmin mg GT 0 20 90 0
DLT Charriere 35 26 28 35
ICU length of stay 6 1 6 1

LégendfbAibéIahceda-naesthe-sia,'TIVA:"VcotaI intravenous anaesthe-sia,'tNMM:tactiIe neuro muscular
monitoring;2gNMM=doublequalitative neuromuscularmonitoring,
TCl=targetcontrolledinfusion,EEG=neuromonitoring; GT=gastrictube

A neuromuscular score was obtained during the preoperative evaluation. In order to apply a neuromuscular scoring
system, we performed an arm and foot exertion test, fist clenching test, and examination for ptosis and diplopia. A
spirometricevaluation is mandatory to assess the involvement of the respiratory muscles. A chest radiograph was
used to assess cardiopulmonary status and to measure tracheal diameter to select the most appropriate double
lumen tracheal tube. The double lumen tube was required to provide one-lung ventilation during the VATT
procedure. Premedication was promethazine 1.0 mg/kg.After induction of anaesthesia, but before injection of any
muscle relaxant, we calibrated the muscle relaxation monitoring device using optimalsupramaximal stimulation of
the adductor pollicis longus and orbicularis oculi muscles. Neuromuscular monitoring was performed by measuring
acceleration with piezoelectric transducers (Biometer). The nerves were stimulated with 0.2 ms square pulses every
15 seconds with a pause of 1 minute. Neuromuscular data were recorded on a memory card using TOF Reader
software. For accelerometry we used TOF Guard and TOF Watch SX or Innervator NS 252 (Fisher Parkell) for visual
assessment of forearm contractions. The slow TOF mode is a continuous stimulation with four 0.2 ms square twitch
pulses and a pause of 5 minutes.The correct position of the double lumen tube was confirmed by auscultation and
bronchoscopy. The use of a double lumen tube is advantageous compared to the use of a bronchial blocker during
single lung ventilation because it allows broncho-alveolar mucus aspiration. The gas flow consisted of air/oxygen in a
50/50 ratio. During VATT, normoventilation was maintained with a target etCO2 between 33 and 35 mmHg. No PEEP
or low flow was applied to the blocked lung. Arterial pO2 was greater than 100 mmHg at all times and mean arterial
oxygen saturation was 98%. Haemodynamic conditions were stable.Vecuronium injection was triggered by
measurement of the TOF response, resulting in an intubation dose of 30.03 pg/kg. The girls were intubated after
achieving a twitch height < 10% of baseline and a TOF < 25%. After administration of vecuronium, the onset of action
of approximately 1 minute was not shortened to 35 minutes, nor was the duration of action prolonged in this
patient. However, we found a prolonged recovery index of 30 minutes after three repeated doses totalling 17.24
pg/kg.In addition, 51.15 pg/kg of pyridostigmine was administered at the end of the procedure.Cisatracurium was
used at a dose of 0.02 mg/kg to achieve good intubation conditions. The infusion of cisatracurium was stopped at



the time of complete muscle relaxation. No further muscle relaxants were administered until duration 25 (DUR25).
The use of 20% of 2x ED 95 cisatracurium resulted in a faster onset of action (mean=2:10 minutes). After DUR25,
4.15 pg/kg/min of cisatracurium was administered. After stopping the cisatracurium infusion, the relaxation index at
10 minutes did not differ from that of healthy girls.Propofol (12.05 mg/kg), fentanyl (1.95 pg/kg) or remifentanil
(41.44 pg/kg) was used during a mean anaesthesia time of 155 minutes. In the TCI technique, we also installed EEG
neuromonitoring (Narkotrend). Throughout the procedure, the children were kept in a D2 EEG level.For
postoperative analgesia we used pentazocin at an average of 1.26 mg/kg or 0.05 pg/kg/min remifentanil
continuously. To assess postoperative pain, we used an analogue visual scale from 1 to 10. Our aim was a maximum
painlevel of 2 to 3.

Results:

Figure 1: Mono—AcceIomyomeEy Ulnar Nerve
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The duration of supramaximal stimulation was 2:45 minutes. The time from administration of cisatracurium (0.02
mg/kg) to twitch O and TOF ratio O was 2:30 minutes. The time from cisatracurium to DUR 25 was 38 minutes and
15 seconds. The second onset time after administration of cisatracurium (0.01 mg/kg) was again 2:10 minutes.
Cisatracurium was then administered continuously (0.1 pg/kg/min). We switched the TOF monitoring to slow mode
stimulation for 20 minutes. 32 minutes passed until the second DUR25. The infusion was stopped. The TOF ratio
(T4/T1) was 84%. The recovery index was 10:15 minutes. We administered a total of 1.59 mg of cisatracurium during
anaesthesia. We extubated this girl 5 minutes after the end of surgery with a TOF ratio of 96%.

Figure 2: TOF double stimulation. Facial and ulnar nerves
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The difference between the TOF graphs is the area between the curves. This area corresponds to the TOF ratio. The
girl presented with a generalised form of myasthenia with reduced respiratory capacity. The TOF response curve of
the periocular muscles lies above the response curve of the adductor pollicis. At the beginning of anaesthesia, the
onset time is shorter in the ocular muscles. Comparison of the amplitudes of the muscle responses shows that the
oculi response curve is larger and that the TOF quotient is greater than 0.5 (TOF N. facialis > TOF N. ulnaris).

Figure 3: TOF double stimulation
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This picture shows both TOF curves of stimulation in a girl with the generalised form of MG with diplopia, dysphagia
and dysarthria. The TOF quotient is less than 0.5 (TOF N.ulnaris > N.facialis) because the response curve of the
adductor pollicis muscle is above that of the periocular muscles. In untreated patients with MG, spontaneous
wasting occurs in the absence of muscle relaxants. The degree of muscle weakness varies between different muscles
in MG patients. Single stimulations of the orbicularis occuli and pollicis longus muscles in the same patient are
variable and do not give reproducible results. Better results are obtained by monitoring TOF at both sites. The
relationship between the two TOF measurements allows a better assessment of the true neuromuscular status.
Furthermore, in MG there is no neuromuscular safety reserve tested by tetanic stimulation and double burst
stimulation. In MG, the use of tetanic stimulation and double burst stimulation does not give better results than TOF.
The slow TOF mode is preferred because it reduces neuromuscular fatigue during stimulation.

Discussion: The juvenile form of MG is very rare. Only 10% of patients with myasthenia gravis are younger than 16
years [22]. The progressive form of MG and the short time from symptom onset to diagnosis are indications for
surgical therapy in these children. The advent of video-assisted thymectomy has reduced surgical trauma and length
of hospital stay. Single-lung ventilation with adequate neuromuscular blockade is essential for this procedure [6,7].



Compared with isoflurane anaesthesia, the intravenous technique resulted in favourable recovery conditions in
juvenile myasthenic girls [8-10]. The use of inhalational anaesthetics may notbe safe due to immunological
interactions of different autoantibodies after anaesthesia [11, 123] We have previously reported that propofol does
not interact with the motor endplate [13, 14]. The degree of muscle weakness between different muscles in MG
patients varies individually [4, 21]. The use of supramaximal stimulation (approximately 10 to 2 mA) prevents the
decline from fading in MG [18]. Single stimulations of the orbicularis occuli and pollicis longus muscles in the same
patient are variable and do not give reproducible results. We have used accelerometers, but we have not found any
differences between the measurements on these nerves to predict relaxation, unlike other authors [19,20].The
measurements at two sites and the calculation of the relaxometric quotients of the muscle responses gave us a very
good assessment of the status of neuromuscular blockade. A TOF quotient of 1.0 indicates inadequate blockade and
the dose of cisatracurium should be increased. A TOF less than 0.5 indicates excessive blockade and the
cisatracurium infusion must be stopped. The TOF quotient is determined by the magnitude of the TOF value.
However, it is important to note that the TOF quotient only compares the two curves. Because of the multiple
manifestations of muscleweakness, double stimulation gives the most reliable results, which helps to achieve the
goal of early extubation. We prefer cisatracurim to vecuronium because of its organ-independent elimination. In
addition, the elimination of cisatracurium is not influenced by the state of neuromuscular recovery. The recovery
index of cisatracurium is approximately 11 minutes and is independent of the total cumulative dose. Our intubation
dose was comparable to the experience of other authors [15,16]. Response to neuromuscular blocking agents is
variable in myasthenic children [11,17].
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Remifentanil zur postoperativen Analgesie bei Patienten mit Myasthenia gravis nach videoassistierter
thorakoskopischer Thymektomie.

Autoren: Schedler, 0.; Grebe, D.; Werner, J.Oskar Ziethen Krankenhaus Berlin; Klinik fiir Anasthesiologie; Chefarzt:
Prof. Dr. med. G. Zietz, Fanninger Strasse 32, 10365 Berlin

Einleitung. Die postoperative Schmerztherapie bei Patienten mit Myasthenia gravis gestaltet sich auf Grund
verschiedener Arzneimittelinteraktionen schwierig. Bolusopioidapplikationen kénnen den Muskeltonus
unterschiedlich stark beeinflussen. Periphere Anlagetika konnen durch Interaktion die neuromuskuldare Transmission
verandern. Die Regionalandsthesie (PDA) steht bei thorakoskopischen Operationen in einer ungilinstigen Risiko-
Nutzen Relation. Opioide mit einer gut steuerbaren Pharmakokinetik kbnnen daher zur Schmerztherapie bei
Patienten mit Myasthenia gravis von Vorteil sein.

Methodik: Wir behandelten in einem Zeitraum von 48 Monaten 40 Patienten mit Myasthenia gravis, Osserman
Stadium Il A-11 B, fiir 24 bis 72 Stunden zur postoperativen Analgesie mit Remifentanil. Perioperativ wurde den
Patienten zur Analgesie Remifentanil in einer Dosierung von 0,25 pg/kg/min verabreicht. Mit Anédsthesieende wurde
die Remifentanildosierung auf 0, 1 pg/kg/min reduziert. Eine zusatzliche Analgetikagabe wurde nicht vorgenommen.
Postoperativ erfolgte eine Dosisfindung nach Visueller Analog Skala (VAS).

Ergebnisse: Nach einer durchschnittlichen Titrationszeit von 1 Stunden konnte eine, nach VAS orientierte, suffiziente
Analgesie mit Remifentanil erreicht werden. Zielstellung war die VAS Angabe bis 3. Eine subjektiv empfundene
Entzugssymptomatik der Patienten, konnte mit 15 bis 30 pg Clonidin behandelt werden. In den ersten 4 Stunden lag
die Remifentanildosis bei 0,08 pg/kg/min. Danach erreichten alle Patienten eine stabile Plateauphase, in der die
Remifentanildosierung von 0,06 pg/kg/min nicht verdndert werden musste. Nach ca. 20 Stunden konnte in den
meisten Fallen die Dosierung auf 0,03 pg/kg/min reduziert werden. Eine weitere Reduzierung erfolgte im weiteren
Verlauf bis max. 72 Stunden nicht. Zur Verlegung wurde die Dosis langsam reduziert und mit 15 bis 30 mg Pentazocin
und15 bis 30 pg Clonidin supplementiert.

Zusammenfassung: Remifentanil eignet sich in einer Dosierung von 0,08 bis 0,03 pg/kg/min, auf Grund der gut
steuerbaren Pharmakokinetik, gut zur postoperativen Schmerztherapie bei Patienten mit Myasthenia gravis nach
videoassistierter thorakoskopischer Thymektomie. Wir konnten keine Beeinflussung der myasthenen
Muskelgruppen, sowie keine krisenhaften neurologischen Problematiken beobachten. Eine Entzugsprophylaxe sollte
Uberlappend erfolgen.
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