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Re: P h i l i p  ~ ~ I n t o s h  

Dear Mr. Croedel: 

A t  your request, I examined Mr. P h i l i p  cIntosh,  present ly  a 
41 year  old right-handed male. 
the  pa t i en t .  
forwarded t o  me. 

The h is tory  was o b t a i n e ~  from 
Also avai lab le  fo r  review were records you 

These records cons is t  of the  following: 

--- l e t t e r  from Howard Tucker, M.D. * dated 5/22/87 

- reports  o f  tests ordered'by Howard Tucker dated 
including EEG, CT brain scan I u ~ e n ~ a n c e ~ ~ ,  sku1 1 
x-rays, CT scan o f  t he  cervical spine, cerv ica l  spine 
x- rays 

Chris t ine Wirtz, M.D. 
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- cervical  myelogram repor t  dated 12/9/85 from 

- physician progress notes dated 12/9 - 12/11/85 

- 12/9/85 CT brain scan report 

- neurologic consul tat ion repor t  from Romeo ~ r a c i u ~ ~  

- discharge summary from post-myel ograrn hospi tal  i zatiora 

- followup o f f i c e  notes by Dr. Craciun 

PROBLEM : 

Ongoing s y m ~ ~ m a t o l ~ ~ y  dat ing back t o  job- re la ted  in ju ry  on 
Ju ly  of 1985 w i t h  accentuation of symptoms f o 1 l o w i n ~  a myelo- 
gram on 12/9/85. 

PRESENT ILLNESS: 

In Ju ly  o f  1985, the p a t i e n t  was involved i n  an a c c i ~ ~ n ~  i n  
his j o b  w i t h  CEI. . He s l i p p e d  and grabbed onto ~ o m e t ~ i n g  
his r i g h t  arm i n  an attempt t o  s t a b i l i z e  hDmsel f. T h i s  led 



t o  a ~ ~ g ~ i f ~ c a ~ t  amount of pull ing on the arm, ~ a r t i c u l ~ ~ l y  i n  l i g h t  o f  Mr, 
McIntosh's weight. He s t a t e s  t h a t  those symptonis were aggravated by a myelo- 
gram which was being performed t o  evaluate his neck and r i g h t  upper arm pain.  
Fo l l  owi ng the myel ogram I accompanied by compl i c a t i m s  t o  be discussed 1 a t e r ?  , 
the  pa t i en t  s t a t e s  his symptoms were worsened. 
present .  

These symptoms continue t o  the 

A t  present, the pa t i en t  c o m ~ ~ a i n ~  of the f o ~ ~ o w i n g  symptoms: 

- h e a d a c h ~ ~  

- 1 i g h t  s e n ~ i ~ i v i ~ y  ~ p h ~ t o p h ~ b i a ~  assoc ia te  w i t h  headaches 

- eye soreness 

- d i s c o m f ~ r t ~  r i g h t  arm and r i g h t  shoulder 

- p o p ~ i n ~  sensation i n  neck when t u r n ~ f l g  head 

- low back soreness ( a t  the s i t e  of the lumbar puncture f o r  the  
myel ogram) 

- - e  - - . . - _ _ _ e _ . -  - - -  

Headache: 

The pa t i en t  t r a ce s  h i s  he~dache  back t o  the  accident  i n  1985. 
gram, he claims t h a t  the  headaches have been worse. The headaches t e n d  t o  be 
" fronta l  and occ ip i t a l  i n  location."  They tend t o  have a pressing ~ u a l i t ~ .  
A t  the  present time, they a r e  v i r t ua l l y  constant  b u t  t e n d  t o  wax and wane. 
They a r e  generally accentuated by physical a c t i v i t y .  P r i o r  t o  the  m y ~ ~ o g r a ~ ~  
the  headaches tended t o  be in termit tent .  They occurred "once i n  a ~ h i l e . "  Qn 
reviewing Dr. Craciun's  o f f i c e  notes from the  ear ly  pa r t  of 1986, he does not  
r epo r t  much headache, b u t  he does report the pa t i en t ' s  complaint o f  nec 
s t i f f n e s s .  T i s  i s  most probably a m a ~ i f e s t a t i o n  of the  p a t i e n t ' s  he~dache ,  
given t h a t  a s i g n i ~ i c a ~ t  amount of his headache i s  occ ip i t a l  i n  locat ion.  
Diagnostic procedures including a CT brain scan and EEG both done d u r i n g  1967 
were normal. 

Since the myelo- 

The pa t i en t  is  cur ren t ly  not  taking any medications f o r  his headaches. 

L i gh t Sens i t i  v 1 ty/P ho tophobi a : 

T h i s  a c t u ~ l l y  appears t o  be a component of the  p a t i e n t ' s  h ~ a d a ~ h e .  
headache b u i l d s  up ,  he becomes aware of increased s e n s i t i v i t y  t o  l i g h t .  

Eve P a i n :  

T h i s  a l so  i s  probably a component of his h e a ~ a c h e ~  a ~ t h o ~ ~ ~  he l i s ts  .f 
being  separate from the  headache. When h i s  headache b u i l d s  i n  intensi 
no t ices  more per i- orbi ta l  pain. 
those times, i t  will h u r t .  

He s t a t e s  t h a t  i f  he rubs h i s  eyes d u r i n ~  



A r m  D i  scomfort: 

T h i s  would appear t o  be pat i  n t ' s  most a gravating symptom. I t  da tes  back t o  
the  time of  the acc iden i  i n  Ju ly  of 1985. The pa t i en t  reports t h a t  he had 
pain i n  h i s  neck and r i g h t  shoulder s t re tching  i n f e r i o r l y  i n t o  the  scapular  
region and i n t o  the  r i g h t  upper arm. I t  was fo r  th i s  problem t h a t  he was hos- 
p i t a l i zed  i n  December o f  1985 f o r  a myelogram t o  rule ou t  a cerv ica l  radiculo-  
pathy. ~ o l l ~ ~ i n ~  the  myelogram, the pa t i en t  has continued t o  have arm discom- 
f o r t .  He states t h a t  the discomfort i s  grea ter  than i t  was p r i o r  t o  the  myelo- 
gram. Along w i t h  the proximal arm pain and scapular region pain, he descr ibes  
a sense of  heaviness i n  the  arm and a l so  numbness i n  the  r i g h t  hand and f i n -  
ge r s ,  pa r t i cu la r ly  the f o u r t h  and f i f t h " f i n g e r s .  With an increase i n  p h y s i ~ ~ l  
a c t i v i t y ,  the heaviness and numbness a s  well as  the  pain increased. The  numb- 
ness i s  always i n  the fourth and f i f t h  d i g i t s ,  b u t  w i t h  increased a c t i v i t y ,  i t  
spreads t o  the o ther  d i g i t s  of the hand. He f i n d s  i t  d i f f i c u l ~  t o  e l eva te  h i s  
r i g h t  a m  above the horizontal s ince  i t  accentuates his symptoms. The o n g o i R ~  
discomfort has made i t  i ~ p ~ s s i b ~ e  fo r  him t o  return t o  his o r ~ g ~ n a ~  job a t  t h e  
Cleveland E lec t r i c  ~ l l u m i n a t i n g  Company. He used t o  be a " l i n e  mechanic." We 
now i s  a meter reader. 

O n  reviewing Dr. Craciun's 1986 notes and Dr. Tucker's 6 / 2 2 / ~ 7  l e t t e r ,  there 
i s  no mention of numbness i n  the  r i g h t  upper extremity, although there i s  
mention of neck, r i g h t  shoulder, and r i g h t  upper arm pain. 
t h a t  the numbness began sometime a f t e r  the accident and as  already mentioned, 
became worse a f t e r  the  myelogram. 

The p a t i e n t  S t a t e s  

I t  s h o u l d  be noted t h a t  he had a r i g h t  ro t a to r  cuff t e a r ,  p r o ~ a b ~ y  several 
yea r s ,be fo re  the June 1985 accident .  He states, however, t h a t  he  made a 
complete recovery from t h a t  in jury  p r io r  t o  the accident .  

"Neck P o ~ ~ i n q : ' ~  

The pa t i en t  repor ts  a sensation of  neck popping w i t h  r o t a t i o n  of t h e  head. 
da tes  this  back t o  the accident.  He s t a t e s  t h a t  i f  he r o t a t e s  h is  head, he 
can feel  a popping sensation which can lead t o  headaches a s  described above. 

He 

Low Back Discomfort: 

The pa t i en t  s t a t e s  t h a t  he has sharp, non-radiating pain i n  the l o w  ~ u ~ b a r  
region which i s  a needle- like sensation. 
puncture done as  a p a r t  of the  myelogram procedure i n  December of 1985. 

He da tes  f t  back t o  the lumbar 

Other: 

T h e  pa t i en t  s t a t e s  t h a t  he has d i f f i c u l t y  sleeping a t  n i g h t .  
f o r t  results i n  repeated awakenings. 

His arm discsm- 

Pas t  Medical Wistorv: 

R i  g h t  knee surgery f o r  c a r t i  l age r epa i r  appr~ximate ly  en yea r s  ago. 
r o t a t o r  cuff injury w i t h  surgery some time i n  the ea r ly  1980's. 



Med i c a t i  on s : 

None a t  the present  time. 

Family History: 

o n- con t r i b u t o  ry . 
Social his tor^: 

The pa t ien t  c u r r ~ n t l  orks as  meter r e  
mechanic. He s ta te :  that he has  missed-a 
s ince  h i s  injury.  

General Phy~ ica l  ~xamination:  

der for C E I .  He used t o  be a l i n  
t o t a l  of  about one year  of work 

A de ta i l ed  general physical examination was n o t  performed. 
very la rge  white male w i t h  a h e i ~ h t  of a p ~ r o ~ ~ m ~ t e l ~  5', 11'' and weight i n  
excess of 250 l b s  (no t  meas~red or- weighed). 
~ t i l i ~ i ~ g  a t h i g h  cuff  was 130/94. 
revealed no s i ~ ~ i f i c a n t  abnorffl~l i t i e s .  A l l  peripheral pulses were palpable.  

The p a ~ ~ e ~ t  i s  a 

Blood pressure i n  the r i g h t  arm 
Auscultation of the hea r t  and lungs 

Mental Status:  Aler t ,  or iented ~3 w i t h ~ ~ t  evidence o f  ~ ~ g n ~ t i v e  

appeared somewhat depressed. 
sfunction. Affect was s o ~ ~ ~ ~ a ~  b ~ u n t e d  and mood 

ormal without evidence of d y s ~ h a s ~ a  or' d y s a r - t h r i ~  e Speech: 

Sku1 a : t~ormocephal i c w i  thout bru i  ts. 

C-Spi ne: F u l l  range of m o t i o ~ ;  no b ru i t s  

Crani a l  Nerves: 
- e f i e l d s  were f u l l  and the f u n d i  benign. Extra- 

ocular mot i l i ty  was fu l l  w i t h  s l i g h t  b i l a t e r a l  
hori arontal gaze nysta~mus [ phy io log ic  n y s t a ~ ~ ~ § ~ .  
P u p i l  s were 4 mms, equal 
w i t h o u t  evidence of a f fe ren t  pupi l lary  defec t .  
motor function and sensatior! were n o ~ a l .  ~ ~ a ~ ~ n g  
in tac t  b i  1 a t e r a l  ly  t o  cl  in ica l  t e s t i ng .  Swal f owi ng 
was normal 
~ ~ n g ~ e  was normal e 
strength appeared ~ ~ ~ a l .  

roun and reac t ive  t o  l i ~ ~ ~  
Facial  

Sof t  pala te  elevated t o  the  mid1 ine ,  
Sternocl eidomas~oid and t r ~ p e ~ i u s  

Motor: e pa t ien t  was e x t r e ~ e l y  ~ o w e r f u l l y  b u i l t .  
~ u a l  muscle group t e s t i ng  revealed no evidence of 
weakness i n  the lower e x t r e m i t i e ~  os l e f t  upper 
extremity. Very careful t e s t i ng  o f  the r i g h t  
extremity d i d  n o t  reveal any ~ e f i ~ i t e  weakness 
times, there  was a s l i g h t  grimace con h i s  face 
checked i n d i v i d u a l  muscles, b u t  I s t i l l  could not  
evidence of weakness. 

~ n d i v ~ -  



. Wprll 2 1 ,  l988 
Mr. Groedel 
Page 5 - P h i l i p  ~ ~ ~ ~ t o s h  

Coordination: No evidence of dysmetria or  ~ ~ ~ ~ ~ a d o c h ~ ~ i n e s i s .  
was normal. He was able  t o  tandem walk. 

ai e 

Reflexes: f+ and symmetrical, lower ext remit ies ,  w i t h  doKn~oing 
toes. 
b i l a t e r a l l y  and symmetrical. 
b i l ~ t e r a ~ l y  and symmetrical. 

Biceps and brachi  oradi a1 i s ref1 exes were + 
Triceps re f l exes  ++ 
No H Q f f m ~ ~ n ' s  signs. 

Sensation: P i n ,  temperature, l i g h t  touch, wibration, pos i t ion ,  
and stereognosi s were evaluated. 
were found i n  the l e f t  upper extremity and both lower 
extremities.  In the r i g h t  upper extremity,  the re  was 
some non-specific changes. To pinprick,  the re  were 
v a r i a b l e  changes over the dorsum of the  r i g h t  hand. 
A t  times, p i n  a p ~ r e c j a ~ i o n  appeared decreased i n  the 
dorsolateral  aspect  of the  hand ( radi a l  nervelC5 
d i s t r ibu t ion)  a A t  t imes, sensation appeared s l i g h t l y  
decreased on the medial volar  surface  of the hand 
f u l  nar nerve/C8 d i  s ~ r i b u t i o n )  . The f indings  were 

- i nconsi s t e n t  and vari  ab1 e. Temperature apprecia t ion 
appeared t o  be i n t a c t  a s  d i d  l i g h t  touch. 
t i o n  a t  times appeared s l i g h t l y  decreased over t h e '  
r i g h t  f i f t h  metacarpo-phalange~l j o i n t  compared t o  the 
l e f t .  However sensation was normal and s y m m e ~ ~ i ~ ~ ~  
over the f i  r s t  ~e tacarpo-pha l  angeal j o i n t  . Stereogno- 
sis was noma1 i n  the  r i g h t  hand as Has posi t ion sense 
i n  the r i g h t  f i f t h  f inger.  

No abnormal i t ies  

The vibra-  

S u ~ a r y  : 

The p a t i e n t  i s  a 4 1  year  old,  r igh t- handed  male who s ~ s t a i n e d  an in ju ry  t o  h i s  
r i g h t  upper e x t r e ~ i ~ y  i n  July of 1985 when he slipped and attempted t o  break 
h i s  f a l l  by grabbing onto an object .  From t h a t  point u n t i l  the present time, 
he has had chronic headaches and neck p a i n  w i t h  associated pho~ophobia and 
o rb i t a l  fpe r io rb i  t a l  soreness, r i g h t  arm d i  scomfort consi s t i n g  o f  a combi nat ion 
of soreness and numbness a~g rava t ed  by physical a c t i v i t y .  He has a l so  experi- 
enced popping sensat ions  i n  his neck. 
at tempt t o  r u l e  ou t  a radiculopathy. 
a seizure. Following the myelogram, he was confused f o r  a period o f  time. He 
was followed up  by a neurologist  (Romeo Craciun, M . D . ) .  
fusion g r a ~ ~ a l ~ ~  resolved. Since the mye~o~ram,  he s t a t e s  t h a t  his headaches, 
neck d i  scornfort, r i g h t  upper extreini t y  symptomatol ogy , have a1 1 worsene 
a l s o  ha s  noted low back discomfort i n  the area of the needle i n se r t i on  f o r  the 
myelogram as  well a s  d i f f i c ~ l t y  sleeping a t  n i g h t .  

He had a myelogram done 12/7/85 a'n an 
The myelogram was t e ~ i n ~ t e d  because o f  

The symptoms of con- 

He has missed ~ p p r o x i m ~ t e ~ ~  one year of work s ince  the accident .  Me has n o t  
been a b l e  t o  return t o  his job as a l ine  mechanic f o r  CEI and now works a s  a 
meter reader f o r  the same company. 
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Tn June o f  1987, he had a repeat  neurologic workup  by Howard Tucker, F4.D. 
EEG was normal. 
residual  m y e l ~ ~ r a p ~ i ~  con t ra s t  mater ia l .  A C i  neck scan was unremarkable 
except f o r  a r t i f a c t s  created by his  s ize .  

An 
A CT brain scan was unremarkable except fo r  a few drops of 

A neurologic examination today f a i l e d  t o  reveal any d e f i n i t e  focal f indings.  

IMPRESS I OF3 : 

1 .  

2. 

Headaches, m~scle-cont rac t ion  type, e t iology muscle tension.  

Neck pain, e t io logy,  muscle c o ~ t r a c t i o n / t e n s i o n .  

3.  Low back pain, etiology muscle-contraction/tension. 

4. R i g h t  arm pain; musculos~el  eta1 pain syn~rome/f i  bromyal gi a. No evidence 
o f  radicul opathy . 

5. Insomnia: e t io logy,  rule out  depression. 

I could n o t  de tec t  any spec i f i c  abni rmal i t ies  on, my neurologic e x a m i n a t i o ~ ~  1 
do bel ieve the "common denominator" f o r  most of the p a t i e n t ' s  discomfort i s  
musculoskeletal r a the r  than neurogenic. By t h i s ,  I mean the pain i n  h i s  head, 
neck, back, r i g h t  shoulder, and r i g h t  upper  extremity a r e  a l l  more a p t  t o  be 
the  result of muscle spasm t h a n  the r e s u l t  of underlying nerve injury.  He 
had extensive workups a t  several d i f f e r e n t  times looking fo r  an under ly~ng 
neurologic process and one has n o t  been uncovered. On the  bas is  of his h i s -  
to ry ,  he may have had an EMG and nerve-conduction study of the r i g h t  u ~ p e r  ex- 
tremity a t  some point  s ince his Ju ly  o f  1985 injury.  
t a n t  t o  reviela t h a t  data.  I f  n o t ,  i f  there  i s  s t i l l  a question of a neuro- 
genic process, then t h a t  i s  one t e s t  t h a t  could be performed which has a 
y i e l d  for  peripheral nervous system insult w i t h o u t  subject ing the  p a t i e n t  t o  
any s i g n i f i c a n t  r i sk .  I would be surprised i f  any s i g n i f i c a n t  i n s u l t  i s  
uncovered. 

The low back discomfort the pa t i en t  describes cannot be associated w i t h  a 
lumbar puncture. 
tures i n  my career ,  and I have never seen this  t o  be a problem. 
be no easy pathophysiologic bas i s  f o r  the  pain. 
have a s p i n a l  t a p  and t h e n  because of tension,  etc . ,  develop paraspinous 
muscular pain. 

I f  so, i t  would be r"rnpor- 

I have done probably i n  excess of a thousand lumba~  punc- 
There would 

I have seen some p a t i e n t s  

Perhaps t h a t  i s the explanation fo r  this  p a t i e n t ' s  discomfort. 

The s l eep  disturbance i s  somewhat more d i f f i c u l t  to  deal w i t h .  
there a r e  elements of depression. 
manifestation of depression. 
p a t i e n t  would have insomnia based on h i s  arm discomfort. Again, I have seen 
numerous pa t i en t s  w i t h  low-grade arm discomfort, and t h i s  general ly does not  
keep them awake, pa r t i cu la r ly  years  a f t e r  the insult. 

I do believe 
Insomnia i s  ce r t a in ly  a common somatic 

I t  i s  d i f f i c u l t  fo r  me t o  imagine how t h i s  
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There are  two i s sues  s u r r o ~ n ~ i n g  Mr- McIntosh, as I see i t .  The f i r s t  i s sue  
i s  his  ongoing sy~ptomatology which I have already commented on. The second 
issue i s  the  et iology of t h a t  ~ y m p t ~ ~ a t o l o g y ~  par t i cu la r ly  - w i t h  reference t o  
t h e  n ~ y e l o g ~ a ~  performed on 12/7/85. 
made t h a t  the myelogram i s  the major cause f o r  the  pa t i en t ' s  symptoinatology~ 

I have reviewed the  repor t s  regarding the  myelogram, Dr. Craciun' s neurologic 
examinat ions  following the myelogram* and Dr. Howard Tucker's June 22 ,  1987 
l e t t e r  out l in ing h i s  examination of the pa t i en t  and his opinions about the 
myelogram. 

As I understand i t ,  the  claim i s  being 

~ e r t a i ~ l y *  R O  one would question the  r o l e  of the  myelogram i n  evaluat ing t h i s  
p a t i e n t B  s s y m ~ t o ~ a ~ o ~ o ~ .  There was a question of cervical  r ad icu lopa~hy  and 
t he  myelogram is  s t i l l  an important tool i n  the  evaluation o f  pa t i en t s  w i t h  
suspected cervical  r ad i cu lopa t~y  . 
Mr. ~ c i n t o s h  presents a problem i n  the  evaluation of cervical  radiculopat  
The problem i s  his s ize .  
ordered by Dr. Tucker. 
t h a t .  made in te rpre ta t ion  d i f f i c u l t .  
u s ing  the contras t  mater ia l ,  metrizamide ~ ~ ~ i p a ~ u e ~ *  Metrizamide i s  a water 
sotuable  con t ras t  mater ia l .  
t r as ty ."  By this,  I mean t h a t  when d i lu ted  w i t h  cerebrospinal f l u i d ,  i t  can 
be d i f f i c u l t  t o  see on a myelogram. T h i s  i s  pa r t i cu la r ly  t r u e  f o r  a cervical  
myelogram. 
time of the myelogram. The myelographers could 'not obtain images t h a t  were 
diagnostic.  They next  i n s t i l l e d  Pantopaque through the myelogram needle. Pan- 
topaque i s  a non-water soluable material  t h a t  i s  much more "contrasty."  After 
the material was ins t i l led ,  the x-ray t a b l e  was t i l t e d  so t h a t  the p a t i e n t * s  
head i s  lower than the low back region. T h i s  allows fo r  gravi ty  t o  move the 
con t ras t  material towards the neck, s ince  both metrizamide and Pantopaque a r e  
heavier  (denser)  than cerebrospinal f l u i d .  
th is  procedure, the pa t i en t  had what was described as  a br ie f ,  generalized sei- 
zure. The procedure was aborted. Following the  procedure, the pa t i en t  was 
noted by Dr. Craciun t o  be confused. I t  was h i s  p r e s u ~ p t i o n  t h a t  the  p a t i e n t  
had an e n c ~ p ~ a ~ o p a t h y  caused by the metrizamide and t h a t  this  was the  cause of 
the  pa t i en t ' s  se izure .  Both a r e  well known consequences of metrizamide. The  
p a t i e n t ' s  symptomatology gradtially resolved. He has not had any fu r t he r  sei- 
zures and was never placed on anticonvulsant  drugs. 

T h i s  i s  amply demonstrated by the  CT neck scan 
There were a r t i f a c t s  created by the  p a t i e n t ' s  s i z e  

The  pa t i en t8  s myelogram was performed 

I t s  major problem i s  t h a t  i t  i s  not  very "con- 
_ -  

T h i s ,  coupled w i t h  the  p a t i e n t ' s  s i z e ,  l ed  t o  d i f f i c u l t i e s  a t  the 

A t  some point  d u r i n g  the course o f  

The question, as I understand i t ,  i s  whether o r  not the  yel log ram was poorly 
performed . 
In Dr. Tucker's l e t te r ,  he o f f e r s  reasons why he feels t h a t  the *'myelogram 
technique used was a deviation of standard of ca re  and i s  the  approximate 
( s i c )  cause of his cur ren t  symptoms." 

He f i r s t  of a l l  challenges the 240 concentrat ion of m e t r i ~ a ~ i d ~ .  
t h a t  this i s  a l a r g e  amount. 
concentration r e f l e c t i ng  the d i lu t ion  of the metrizamide. 
Please f i n d  enclosed a dosage and recons t i tu t ion  guide f o r  ~ e t r i z a m i d e  su 
pl ied  by the manufacturer. 

He s t a t e s  
In a c tua l i t y ,  i t  i s  not an a m ~ u n t ~  i t  i s  a 

I t  i s  not  a ~ o l ~ ~ e .  

As you can see ,  concentrat ions from 250 t o  300 a r e  
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recommended by the  company f o r  a cervical  myelogram. 
appears t o  be the standard. 
Medical Center. 
again,  i t  does not r e f l e c t  the amount of material inse r ted  i n to  the spinal  
column. 

240 p r  250   on cent ration 
T h a t  i s  w h a t  i s  used by rad io log i s t s  a t  M t .  Sinai  

The concentration of 240 i s  therefore  low, n o t  high, and 

Dr. Tucker goes on t o  ind ica te  t h a t  metrizamide was abandoned because o f  i t s  
t ox i c i t y  and the  marketing of newer, water sofuable non-ionic con t r a s t  materi-  
a l s .  He s t a t e s  t h a t  i t  i s  more expensive, b u t  the hospital  i n  which he works 
(he works i n  several so I don ' t  which one he i s  re fe r r ing  t o )  e lec ted  t o  i n -  
crease  the expense fo r  the benef i t  of the pa t i en t .  T h i s  i s  r e a l l y  a s i d e  is- 
sue,  as I see i t .  The suggestion i s  being made t h a t  the rad io log i s t s  d id  not  
use newer materials  avai fable  a t  the time of the p a t i e n t ' s  myel~gram because 
of the  expense. T h i s  i s  c l e a r l y  incorrect .  First of a l l  a? though new con- 
t r a s t  material s were becoming avai l  able about t h a t  time, most hospi ta l  s d i  
not  use them i n  December of 1985. 
IJir tz ,  t o  ask her when her group s t a r t e d  u s i n g  the  newer con t r a s t  mate r ia l s .  
She indicated t h a t  i t  was about February of 1986, approximatety three m o n ~ h s ~  
a f t e r  the pa t i en t ' s  myelogram. M t .  Sinai Medical Center where I work ( w ~ i c h  
i s  one of Dr. Tucker's hosp i ta l s )  a l so  started u s i n g  the newer non-ionic water 
sotuable contras t  mater ia ls  i n  February of 1986. I determined t h i s  by review- 
i n g  purchase orders fo r  the  Dept. of Radiology of M t .  Sinai Medical Center. 
T h u s ,  Dr. Glirtz' group ce r t a i n ly  was i n  keepfng w i t h  the standards of the  
community, s ince they acted a t  the  same time as the Dept. o f  Radiology a t  
S i n a i  Medical Center. As I understand i t ,  
gram fo r  gram, the new non-ionic mater ia ls  a re  s l i g h t l y  more expensive. How- 
ever ,  according t o  the rad io log i s t s  a t  M t .  S ina i ,  because of the  way metriza-  
mide ( ~ i p a q u e )  i s  packaged, i t  ac tua l ly  can be more expensive than some of 
the newer materials .  
l a r g e r  vial  and a l a rge  percentage of the material has t o  be thrown a f t e r  t he  
myelogram. T h i s  i s  evident ly  not the case w i t h  some of the  newer ion ic  materi-  
als .  Also, t o  suggest t h a t  a rad io log i s t  would use expense a s  an issue f o r  
se lec t ing  l e s s  e f f i cac ious  material i s  c l ea r l y  unfair .  
mater ia ls ,  the rad io log i s t s  don ' t  even pay f o r  i t .  

I contacted the myelogr~pher,  Dr. Chr i s t ina  

The  expense i s  a l so  a noti-issue. 

The reason f o r  this i s  t h a t  metrimamide i s  packaged i n  a 

In the  case o f  these 

Wi th  regard t o  pa t i en t  sa fe ty ,  again,  this would be a d i f f i c u ~ t  issue in l a t e  
1985 and ear ly  1986. HOW- 
ever ,  the tox ic i ty  was generally of shor t  duration and revers ib le .  Since the 
new, non-ionic mater ia ls  were just  coming on the market, i t  was not  c l e a r  how 
tox ic  they m i g h t  turn out  t o  be. T h i s  i s  the  reason many physicians don ' t  
j u m p  t o  a new drug  the moment i t  is  introduced. 
enclosed) indicate  t h a t  the  newer, non-ionic con t ras t  mate r ia l s  can a1 so 
produce neurologic t ox i c i t y  ( se izures ) .  
l e s s  toxic  t h a n  metriramide. 

i t  i s  c l e a r  t h a t  metrizamide produced t ox i c i t y .  

A recent  publicat ion (see 

I t  i s  true, however, t h a t  they a r e  

The next i ssue  i s  the  in jec t ion  of Pantopaque following the i n j ec t i on  o f  metri- 
zamide. Dr. Tucker ind ica tes  t h a t  this  i s  a deviation from the standard of 
pract ice .  The r ad io log i s t  a t  Mt. Sinai Medical Center have used this  techni-  
que i n  the pas t  on many occasions. I know th i s  t o  be t r u e  because I have had 
several pat ients  i n  whom Pantopaque was i n s t i l l e d  a f t e r  metrizamide when 
adequate x-ray pictures could not  be obtained w i t h  metrizamide alone. 
have two choices: 
Pantopaque myelogram, o r  combine the procedures. 

You 
s top  the metrizamide myelogram and wait  t o  do a second 

There a r e  problems w i t h  ~ o t ~  



approaches. Certainly as a c l i n i c i a n ,  I p re fe r  combining the two p r ~ c e d u r e s  
a s  was done i n  t h i s  case. I t  saves an enormous amount o f  cos t  s ince  the pa t i -  
ent h a s  t o  be rehospital ized fo r  a second myelogram. Also, the  risk i s  qui te  
l ow.  Nonetheless, the f a c t  t h a t  Pantopaque i s  i n s t i l l e d  i n t o  the  back a f t e r  
metrizamide, would increase the risk s l i g h t l y  o f  seizures s ince  one would have 
t o  presume t h a t  the  metrizamide would be "pushed" i n to  the  crania l  vaul t more 
quickly than would o r d i n a r i ~ y  be the  case.  I t  must be remembered t h a t  a l l  the  
metrizamide a d m ~ n i s t e r e ~  i n  a myelogram will en te r  the c ran ia l  vau l t  because 
the  route of egress o f  the M e t r i ~ a m ~ d e  i s  through the  arachnoid ~ r a n u l a t i o n ~  
i n  the  super ior  s a g i t t a l  sinus. 
Pantopaque, i t  wi l l  expedite the motion of the metrizarnide i n t o  the  ~ n t r ~ c r a n -  
i a l  cavi ty .  

The only ~ i f f e r e n c e  i s  t h a t  by i n s t i l l i n g  

The next i ssue  i s  a r a ~ h n o i d i  t i  s. 
Probably metrizamide can a l so  a s  can surgery on the  spine. 
n o i d i t i s  from Pantopaque In the  absence of surgery i s  rare .  
i n  t h i s  pa t i en t  t o  suggest t h a t  he has arachnoidi t i s .  
p a t i e n t ' s  headaches a r e  due t o  a rachnoid i t i s ,  i n  my opinion, i s  absolu 
inappropriate.  
evidence o f  a r a ~ h ~ o i d ~  t is.  
symptoms. 
then i t  must be d o c u m e ~ ~ ~ d ,  s ince  there  i s  i n  my mind  nothing t o  suggest i t s  
presence. 

Yes, ~ a n t o p a ~ u e  can cause a r a ~ h n o ~ ~ i  t i  s. 

To suggest t h a t  the 

Isola ted arach- 
There i s  n o ~ h ~ n ~  

The headaches a r e  typical  muscle-c~ntract ion headaches  thou^ 
Arachnoiditis can ce r ta in ly  produce radicu! a r  

I f  the  claim is  being made t h a t  this  pa t i en t  h a s  a rachnoid i t i s ,  

Dr. Craciun i n  his evaluation d i d  not make th i s  diagnosis ,  e i t h e r .  

In summary, w i t h  regard  t o  the myelograrn, there  i s  no question t h a t  the  
p a t i e n t  had a metrizamide e n c e p h a ~ o p a t h ~ .  
had several pa t i en t s  who developed these  symptoms d u r i n g  the time t h a t  
metrizamide was i n  use. 
t h a t  the  myelogram performed was not  up t o  the standards of the comrnun~t~* 

I f  you have any a d d i t i o n ~ l  questions o r  comments a f t e r  reviewing th is  
information, please do slot hes i t a t e  t o  con tac t  me. 

T h i s  i s  not ra re .  

However, the re  i s  not  a shred o f  evidence t o  suggest  

I myself have 

Respectful l y  , 
A 

Michael W .  Devereaux, M.D. 
Chief, Division o f  Meurolo 
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brand of 

ur?? 

Thoracic myelography 

- ,- &r%cal niyelography (via 
lateral cervical injection) 

Cisternograp hy 
(via lurnbar injection) 

Usual Dose of 
R e c o ~ ~ ~ i ~ u ~ ~ ~  

220 I 12 

170 
180 
190 

4-6 1140 

7.2 
6.9 
6.7 
6.4 

10.6 
10.0 
9.5 

nd volume of soluiion IS achieved when diluent is added to Amipaque lyophil It will be greater than the volume 01 added diluent by 1 7 mi lor Ihe 3 75 g vial and by 
1 ml lor Ihe 6 75 g vial Adminlsier only the volume recommended in the "usual dose ' column 

Ljirections for preparation of hipague Solution: 
1. Select iodine concentration recommended for particular procedure 

2. Employing sterile technique. withdraw required amounl of diluent 
to obiain that concentration (Example lo obtain 170 mgl/ml con- 
centralion. add 16 1 mi of diluent to 6.75 g vial )Use a small (22- 
gauge) needle 10 prevent coring 

minutes) Solution should be clear and colorless to slightly yellow 
Do not use if undissolved particulate matter or bubbles are present 

dose Wilhdraw only as m x h  as is recommended (see DOSAGE 
TABLE) 

6. &tach syringe from vial and attach it to the myelographic injection 
unit 

7. Use Amipaque solution immediately Discard unused portion 

- (columns 1 and 2) ..---- 5. "End volume" will exceed amount required lo achieve desired 

3. Still using small needle, inject diluent into lyophil vial of Amipaque. 
4. Leaving syringe and needle in place. gently swirl (do not shake) 

See olher side tor ivpoflant product information concerning warnings, adverse reactions. patient Sel&ction. precaulionary recommendations. 

vial until contents are completely dissolved (approximately 3 to 10 

1 and directions for use 

13.1 
12.5 
12.1 
11.6 

19.2 I 

, '  

I 

! 
i 
! 
i 
i 
I 
I 
i 
! 



Allan 1. Levey, hlD, PhD," Howard Weiss, MD," 
Robin Yu, MD,S Henry Wang, MD,$ 
and Allan Krumholz, MD"t 

lopamidol, a water-soluble contrast medium, has been 
rarely associated with seizures. We describe 3 patients 
(from a series of 785) w h o  had generalized tonic-clonic 
seizures after iopamidol myelography. Two of  the  pa- 
tients underwent  lumbar and one cervicaf myelography. 
T h e r e  was a hisrosy of seizures in 2 patients, and the 
dose of  iopamidol used in-the patients who convulsed 
was high, ranging from 3,ooO to 4,500 m g  iodine. De- 
spite t h e  reponed  low incidence of  complications with 
iopamidol, seizures may occur, especially in patients 
wi th  previous seizures and also in  those receiving higher 
doses of iopamidol. 

Levey AI, Weiss H, Yu R, Wang H, Krumhoiz A. 
- Seizures following myelography with iopamidol. 

Ann Neurol 1788;23:377-339 

Radiological cormat media introduced inrrathecally 
can have a variety of adverse effects on  the nervous 
system [I]. Nonionic water-soluble agents widely used 
in myelography, such as merrizamide, have been ob- 
served to cause meningeal reactions, encephalopathy, 
and seizures. Iopamidol is a newer nonionic warer- 
soluble medium that has become popular because it 
provides high contrst,  yet its central neurotoxic ef- 
fects are less frequent and less serious [2-41. There 
have been several reports of patients with meningeal 
reactions after iopamidol myelograms f 5-81, but only 
2 cases of seizures have been noted [G, 91. Here we 
describe 3 patients who had seizures after myelog- 
raphy with iopamidol. 

Case Reports 
Patient 1 
A 46-year-old woman was admitred to the hospital in Augusr 
1986 for lumbar myelography to evaluate severe low back 
pain of four months' duration. H e r  history was notable for 
alcohol abuse and migraine headaches. Her  only medication 
was an occasional analgesic for headaches. O n  one occasion 2 
years before admission the patient had a single generalized 
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seizure after consumption of a six-pack of beer. hnticonvul- 
sant therapy'waC noi recommended, and subsequently she 
discontinued alcohol and had no further seizures. The  pa- 
tient underwent lumbar myelogram with 15 ml of iopamidol 
(200 rng iodine per milliliter), which revealed a filling defect 
on  the right side of the L5-Sl interspace. The cerebrospinal 
fluid contained no white blood cells and 2 prorein concenara- 
tion of 32 mddl. The evening after the myelogram she had a 
headache, for which she received 50 mg of meperidine and 
50 mg of hydroxyzine. The  following morning she was noted 
to be intermittently confused and agitated, and rhen she had 
several generalized convulsions of approximately 2 minutes' 
duration. Phenytoin therapy was initiated. The general and 
neurological examinations were normal except for mild post- 
ictal confusion, which rapidly cleared. laboratory data in- 
cluding complete blood count, electrolytes, and ocher blood 
studies were normal. A head computed tomographic (CT) 
scan showed small compressed lateral ventricles, loss of the 
normal interhemispheric fissure and conical sulci, and de- 
creased attenuation of the white matter, consistent with gen- 
eralized cerebral edema. An electroencephalographic (EEG) 
tracing obcained rhe same day was very abnormal, with long 
runs of anterior maximum 1- to 3-Hz spike and wave dis- 
charges; these were at times biiaterally synchronous, and ac 
other rimes localized to the right frontal region. There were 
&so funs of anterior 2- to 3-Hz slow waves !asring 1 to 2 
seconds. There were no behavioral abnormalities associated 
with the recording. An EEG several days later showed some 
paroxysmal activity in the frontal regions, and the patienr was 
discharged on phenytoin in good condition. Three months 
later the patient had 2 further generalized seizures, at which 
time her senm phenytoin level was zero. Since then, she has 
maintained therapeutic levels of phenytoin arid has had n o  
seizures. 

Patient 2 
A 53-year-old man was admitred to the hospital in January 
I987 for cervical myelography with lumbar puncture. He 
had suffered head and neck trauma in an automobile accident 
several years earlier and had since experienced chronic neck 
pain. For the previous 6 months he had noted pain and 
weakness in both arms. The  pain worsened acutely 10 days 
before admission while he was golfing, and there was associ- 
ated numbness on  the left side of his body. His medical 
history was unremarkable, he took no medications, and there 
was no history of seizures or other neurological disease. T h e  
patient underwent lumbar puncture and cervical run-up my- 
elography with 15 mi of iopamidol (300 mg iodine per milli- 
liter), which revealed ventral extradural defects at CS-6 and 
C6-7. The cerebrospinal fluid contained no white blood cells, 
and the protein concenrration was 39 mg/dl. Approximately 
1 hour after the procedure the patient had a generalized 
tonic-clonic seizure lasting I minute. H e  was treated initially 
with diazepam and later discharged without anticonvulsant 
medication. No further seizure activity has been noted. 

Patient 3 
A 55-year-old man was admitted to the hospital in October 
1786 for lumbar myelogram. Ne had suffered chronic lower 
back pain that increared for 1 year, and a burning pain that 
radiated into his groin. Electrical studies were reportedly 
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consisrent with biiarerd fumbosacral radiculopathy, and a a 
scan showed mukti1cvt.I spinal stenosis. The mcdical history 
was notable for hypcriension and a poorly described seizure 
disorder for which he previously cook phenytoin and 
phenobarbital. He had nor taken any medications for 10 
years, and his lasr seizure had h e n  6 years earlier. 

Neurological examinarion was normal, with posirive 
str&ghr leg raising signs bilaterdly. The patient bndcnvenr 
fumbv myelogram via puncture at E 3 4  with injection of 15 
mi of iopamidol (2oi) mg iodine per milliliter), which re- 
vealed central canal stenosis from L2-L5. Cerebrospinal fluid 
was nor obtainable. Approximate& 5 hours after the proce- 
dure the parienr had a generalized convulsion lasting f min- 
ute. Phenytoin therapy was initiated. O n  neurological exami- 
nation, rhe patient was noted to be faiigued and diffusely 
weak, with bilarerd ankle clonus and equivocal plantar re- 
sponses. Laboratory datz including electrolytes 2nd arterial 
blood gas were normal. A head CT scan 30 hours larer 
showed residual concrast within the subarachnoid space of 
the cerebral sulci and basal cistern. There was no contrast 
within the ventricles, and the scan was otherwise normal. An 
EEG 3 days later was within che normal limits of variabiiity; 
there were no seizure discharges or localizing signs. He later 
underwent decompressive laminectomy withour complica- 
tions and was discharged without anticonvulsant therapy. 

Discussion 
lopamidol has been found to be epileptogenic in ani- 
mds [lo]; however, seizures have been rarely noted in 
clinical trials. Bassi and csworkers {6] reported a 
series of 1,138 paciencs, in whom only 1 was noted 
with "convulsions." They did nor specify the dose of 
contrat  medium used or which spinal segment was 
analyzed; however, higher doses (greater than 4,070 
mg iodine) and cervical injections generally resulted in 
higher rates of complications. One  other patient who 
had a generalized seizure after a high-dose (6,000 mg 
iodine) iopamidbl myelogram has been reported 193. 
This patient had recently had a metrizamide myelo- 
gram as well. Macpherson and associates { 11) found 
that 7 of 40 patients (23%) had focal and generalized 
sharp waves on EEG after cervical myelogram with 
iopamidol, but none of their patients developed sei- 
zures. They also found no relationship between the 
EEG changes and the density of contrast reaching 
either the ambient ciscern or cortical sulci (although 
they did nor exceed a dose of 3,000 mg iodine). There- 
fore, they suggested that individual sensitivity to 
iopamidoi was an important factor. In other s~udies, 
there have been no seizures noted in series of 100 
I121,80 {SI, 65 [21,30 {3], 36 {41, and 21 patients 171. 

We reviewed the experience with iopamidol at the 
fohns Hopkins Medical Institutions. The 3 patients 
reported here were from a total of 627 patients at Sinai 
Hospital; no seizures have occurred in 156 consecutive 
patients at Johns Hogkins Hospital. Two of the p2- 
tienrs ( 1  and 3) iikety had preexisting seizure disorders 
that were aggravated by the iopamidol. Also, in 1 of 

these patients an antihistamine and narcotic may have 
lowered the seizure threshold. In Patienr 1, confusion 
and diffuse cerebral edema seen on CT scan after my- 
elography were also consistent with a toxic encepha- 
lopathy. Patient 2 had no known predisposition to sei- 
zures before the myelogram, and has not had seizures 
since then. It is important IO note that this patient 
received 4,500 mg of iodine, which is the highest dose 
recommended by the manufacrurer. 

Little is known of the mechanism of seizure produc- 
tion by iopamidol. Most neurotoxic effects of water- 
soluble contrast agents are thought to be caused by 
direct effects OR the brain { I f .  The findings of focd 
and generatized sharp waves on  EEG after iopamidoi 
myelography { 1 13 suggest that the epileptogenic ef- 
fects may be mediated by either cortical or brainstem 
irritation. Although metrizamide neuroroxicity has 
been related to competitive inhibition of brain Rex- 
okinase fl], this is probably not the mechanism of 
iopamidoi neurotoxicity because the iopamidol mol- 
ecule does nor. contain the glucosamine moiery in me- 
trizamide that acts as a glucose analogue inhibiting 
hexokinue. 

Despite the relatively low incidence of serious com- 
plications.. physicians might expect to see occasional 
seizures after iopamidol myelography because of its 
populariry and frequent use. The  occurrence of sei- 
zures is probably related to individual sensitivity; it is 
unpredictable and less iikeiy than with mecrizarrjde. 
However, a history of seizures, the use of high doses 
of iopamidol, and the concurrent administration of 
drugs that lower the seizure threshold might all con- 
tribute to a higher risk of seizures after ioparnidol my- 
elograph y. 
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