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Introduction 

Becker-type progressive muscular dystrophy is an X- 
linked muscular dystrophy that is distinguished clini- 
cally from Duchenne-type dystrophy by late onset 
(mean age of 12 years old) and a more benign course 
[1]. Recently, immunologic dystrophin analysis has 
been indicated for diagnosis of the disease [2]. 

Because patients with Becker-type muscular dy- 
strophy have abnormal reactions to some general anes- 
thetics, we often encounter difficulties with anesthetic 
management [1,3-6]. The following is a case report of 
our experience with repeated total intravenous anesthe- 
sia (TIVA) for a patient with Becker-type muscular 
dystrophy who had developed rhabdomyolysis after 
enflurane anesthesia. 

Case report 

In 1990, an 11-year-old boy, weighing 38kg, was admit- 
ted to our hospital to undergo a primary urethroplasty 
for treatment of hypospadia. A diagnosis of Becker- 
type progressive muscular dystrophy had been made 
when he was 6 years old. On preoperative examination, 
his serum creatine phosphokinase (CPK), respiratory 
function, and cardiovascular function were within nor- 
mal limits. Anesthesia was induced and maintained with 
inhalation of 2.0%-4.0% enflurane in nitrous oxide 
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(70%) and oxygen (30%). The anesthetic course 
was uneventful, and he recovered smoothly from the 
anesthesia. 

However, about 2h after the end of the operation, 
myoglobinuria and mild hyperthermia (38.1~ oral) 
were observed. Also, we found a marked increase in his 
serum CPK, muscle-brain CPK (CPK-MB), and myo- 
globin. The maximum CPK level was 137 000U.1-1 (nor- 
mal range, 30-90U.1-1), CPK-MB, 2000U.1 -I (normal 
range, 0-8U-1-1), and myoglobin, 2000U.1 -a (normal 
range, 0-70U.I-1). With a diagnosis of rhabdomyolysis, 
diuretic therapy with volume loading and intravenous 
furosemide, 2-4mg-h -1, was started in our intensive 
care unit. The patient improved over the next 48 h and 
was discharged 10 days after the operation without any 
sequelae. 

In the next year, a secondary urethroplasty was 
scheduled. His preoperative serum CPK was 1619 U-1-1, 
but his cardiorespiratory function was normal. Be- 
cause his parents and surgeon refused any regional 
anesthesia and because the previous general an- 
esthesia with enflurane-nitrous oxide had induced 
rhabdomyolysis, we decided to give total intra- 
venous anesthesia (TIVA) with droperidol, fentanyl, 
and ketamine (DFK). For maintenance of anesthesia, 
we gave this patient total doses of droperidol, 11mg 
(0.25mg.kg-1), fentanyl, 600~g (13~tg.kg-~), and keta- 
mine, 180mg (2mg.kg-l.h-1). Although his arterial 
blood pressure was at the highest normal level, ranging 
from 140/80mmHg to 160/90mmHg during the entire 
course of the operation, no treatment for control 
of blood pressure was applied. The anesthetic course 
was uneventful, and he recovered from the anesthesia 
40min after the end of the operation. The serum 
CPK, CPK-MB, and myoglobin did not increase 
postoperatively. 

Since then, he has undergone three plastic surgery 
procedures under TIVA (DFK) from the ages of 13 
through 16 years. Although transient hypertensive 
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Table 1. Serum creatine phosphokinase (CPK), muscle brain CPK (CPK-MB), and myoglobin levels during six anesthesias 

Parameter 
(normal range) Pre-Op. Pre-Induc. Intra-Op. Post-Op. POD-1 POD-2 POD-3-10  

CPK Enfl, 185 - -  - -  35 046 137 000 49 600 250 
(U-L 1) DFK-1 1619 464 371 331 327 - -  - -  
(30-190) DFK-2 822 700 544 462 338 - -  - -  

DFK-3 569 725 712 609 442 414 497 
DFK-4 772 674 620 512 395 - -  632 
PFK 708 542 449 515 566 451 - -  

CPK-MB Enfl. - -  - -  - -  282 2000 770 19 
(U.L t) DFK-1 - -  7 10 2 8 - -  - -  
(0-8) DFK-2 - -  13 6 5 5 5 - -  

DFK-3 - -  7 6 3 1 - -  0 
DFK-4 - -  7 3 4 3 - -  7 
PFK - -  7 4 5 5 6 - -  

Myoglobin Enfl. - -  - -  - -  - -  100 2000 - -  
(ng.ml 1) DFK-1 113 160 50 60 62 - -  - -  
(0-70) DFK-2 - -  37 43 . . . .  

DFK-3 - -  97 53 87 52 40 60 
DFK-4 - -  68 42 29 45 - -  58 
PFK . . . . . . .  

Enfl., enflurane (2.0-4.0%) and nitrous oxide (70%); DFK, total intravenous anesthesia with droperidol, fentanyl, and ketamine; PFK, total 
intravenous anesthesia with propofol, fentanyl, and ketamine. 

episodes were  observed  dur ing anesthesia,  he did not  
have  any serious anesthet ic  complicat ions.  

A t  the age of  17, the pat ient  was again admi t ted  
to our  hospital  for closure of  the urethral  fistula. 
His p reopera t ive  se rum C P K  was slightly e levated 
(708U.1-1), but  all o ther  l abora to ry  data  were within 
normal  limits. To  avoid the hyper tens ion  observed  in 
previous  D F K  anesthesias,  we chose p ropofo l  instead of  
droperidol .  Fo r  ma in tenance  of  anesthesia,  propofol ,  5 -  
10 mg.kg 1-h 1, fentanyl ,  a total  100 ~tg (1.6 btg.kg-1), and 
ketamine,  0 .8-1 .0mg.kg- l .h  1 (PFK) were  given. The  
in t raoperat ive  arterial  b lood  pressure ranged  f rom 100/ 
55 m m H g  to 110 /60mmHg.  His recovery  time f rom an- 
esthesia was 14min,  much  shor ter  than  that  with DFK.  
N o  anesthet ic  complicat ions  were observed.  Se rum 
C P K  and C P K - M B  did no t  change during or  after  
anesthesia. 

The  per iopera t ive  se rum CPK,  CPK-MB,  and myo-  
globin levels during these six anesthesias are listed in 
Table  1. 

Discussion 

O u r  pat ient  deve loped  rhabdomyolys i s  fol lowing 
enf lu rane-n i t rous  oxide anesthesia.  Our  result  is com-  
parable  to tha t  in a case of  U m i n o  et al. [7]. T h e y  
observed  myoglob inur ia  and an increase in the muscle-  
related enzymes  such as CPK,  lactic dehydrogenase ,  
glutamic oxaloacet ic  t ransaminase ,  and glutamic pyru-  
vate  t ransaminase  in a 22-year-old  m a n  after enf lurane 

anesthesia.  Pat ients  with muscular  dys t rophy  have an 
inheren t  m e m b r a n e  defect  that  may  m a k e  the  muscle 
susceptible to injury [1]. Also,  Shinohara  et al. [8] re- 
por ted  that  enf lurane itself increases se rum levels of  
C P K  and  myog lob in  in pediatr ic  patients.  B o t h  U m i n o  
et al. [7] and Shinohara  et al. [8] specula ted  that  an 
increase in the permeabi l i ty  of  the muscle  cell mem-  
brane  by enflurane is the mos t  impor tan t  fac tor  con- 
t r ibut ing to myoglob inur ia  and/or  increase in the 
muscle- re la ted  enzymes.  

The  b o d y  t empera tu re  of  our  pa t ien t  increased 
slightly after  the first operat ion.  This finding, toge ther  
with the  increase in muscle-re la ted enzymes,  suggests 
that  the rhabdomyolys is  m a y  have some relat ionship 
to mal ignant  hyper thermia .  In  fact, Ohkosh i  et al. [9] 
r epo r t ed  a case of  clinically defined mal ignant  hy- 
pe r the rmia  in a pat ient  with Becker - type  muscular  dys- 
t rophy.  Accord ing  to He iman-Pa t t e r son  et al. [10], a 
pa t ien t  with Becker - type  dys t rophy  had  positive 
ha lo thane  cont rac ture  tests on  muscle fiber bundles.  
These  findings indicate that  adverse  react ions  similar to 
mal ignant  hyper the rmia  may  occur  f r o m  exposure  to 
inhaled anesthetics in pat ients  with Becke r - type  pro-  
gressive muscular  dystrophy.  

W h e n  we were asked to care for  the pa t ien t  during 
the second  urethroplas ty ,  we conf ron ted  the p rob lem of 
his m a n a g e m e n t  during anesthesia.  W e  dec ided  that  
genera l  anesthesia  under  T I V A  with droperidol ,  
fentanyl ,  and ke tamine  would  be possible for  two rea- 
sons. First, the cytotoxic  effect on muscle  structures 
obse rved  in enf lurane-n i t rous  oxide anesthesia  can 
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be min imized  by T I V A .  Second,  we cons idered  that  
T I V A  has the least l ikel ihood of  inducing mal ignant  
hyper thermia .  

The  use o f  regional  anesthetic techniques  was also 
considered.  However ,  we did not  use these because  
ure throplas ty  is psychological ly invasive for  an adoles- 
cent male  and because the pat ient ' s  parents  refused 
regional  anesthesia.  

To  avoid the increase in arterial b lood  pressure  asso- 
ciated with D F K ,  we selected P F K  for  the final opera-  
tion. As  c o m p a r e d  to D F K ,  the pat ient ' s  arterial  b lood  
pressure was main ta ined  well wi thout  a hyper tens ive  
reaction.  P ropo fo l  might  have canceled the hyper t -  
ensive reac t ion  caused by ketamine.  Howeve r ,  whe the r  
propofo l  is the anesthet ic  of  choice in such pat ients  is 
not  clear f r o m  this case report .  Myocardia l  invo lvement  
is of ten  compl ica ted  in patients suffering f rom pro-  
gressive muscular  dys t rophy  [1,3]. This impai red  car- 
diac funct ion  can be depressed fur ther  by the use of  
propofol ,  leading to l i fe- threatening complicat ions.  For  
a successful ou tcome,  anesthesia should be m a n a g e d  
with great  care  with evaluat ion of  the  pat ient ' s  general  
condit ion.  

In  summary ,  we repor t  on r epea ted  anesthesia  in a 
pat ient  suffering f rom Becker - type  progressive mus-  
cular dys t rophy.  A l though  the pat ient  deve loped  
rhabdomyolys i s  after enf lurane-n i t rous  oxide anes- 
thesia, he was safely m a na ge d  during the fol lowing 
anesthesia  by  use of  T I V A .  We conclude that  T I V A  
can be a promis ing choice for general  anesthesia  in 

pat ients  with Becke t - type  progressive muscular  
dyst rophy.  
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