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Infectious diarrhea was originallysuspected because of  

acute onset with fever and leukocytosis, the severity of  the 

diarrhea, and the presence of  sheets of  polymorphonu-  

clear leukocytes in stool. The difficulty in culturing 

S. dysenteriae from the stool was a major  factor in our 

failure to establish a correct diagnosis. This is not 

uncommon since 20% of patients known to be infected 

with Shigella may not have microorganisms cultured from 
their stool. 

The barium enema interpreted as ulcerative colitis 

added to confusion in diagnosisY Had  proctosigmoidos- 

copy been done initially, diagnostic d i lemma would have 

been avoided, and a course of  antimicrobial  therapy 

might have reversed the pathologic,process before colec- 
tomy became necessary. 

Shigella dysenteriae type I. must be ~eturned to the list 
of  causes of  pseudomembranous  colitis. 
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THE TERM " L O C K E D - I N "  SYNDROME refers to the 

condition of  total motor paralysis with preservation of  

mesencephatic-controlled vertical eye movements  and an 

intact sensorium. This has been described as "alert  wake- 

fulness accompanied by mute  tetraplegia. TM As evidence 

for intact cerebral cortical function, the patient can be 

taught to communicate  by means of  a set of  coded eye 

blinks. The syndrome differs from that of  the akinetic 

mute. In the latter condition, the patient can move, 

although he rarely does, and despite a superficial 

appearance of  alert wakefulness, communicat ion  cannot 

be established. No previous reports o f  this condit ion in 
children have been found. 

C A S E  R E P O R T S  

Case 1. This 13-year-old boy had cyanotic congenital heart 
disease consisting of tricuspid atresia, ventricular septal defect, 
and pulmonic stenosis. At age 10 years a Blalock-Taussig 
anastamosis had been performed. 
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Fig. 1. Basilar artery occlusion. The lateral projection following 
injection of contrast medium into the right vertebral artery 
demonstrates reflux into the left vertebral artery. A thrombosis of 
the basilar artery is demonstrated in its mid-segment (arrow) 
(Case 1). 

On the day of admission he had sudden onset of dizziness 
followed by nausea, vomiting, and lethargy. Neurologic examina- 
tion showed deep obtundation and bilateral decerebrate postur- 
ing. Pupils were small and reactive. Optic axes were conjugate, 
but there were no spontaneous ocular movements and no 
reaction to oculocephalic maneuvers. Ice water caloric testing 
showed a bilateral internuclear ophthalmoplegia only on the first 

day. 
Electroencephalogram had depressed, disorganized activity, 

but with organized sleep spindles and vertex sharp waves. 
Cerebral angiography demonstrated occlusion of the midporti0n 
of the basilar artery (Fig. 1). 

Four days after admission he remained quadriplegic but 
appeared to be awake and alert. He could blink, elevate, and 
depress his eyes and could use a blink code to answer ques- 

tions. 
Over the following year and one-half his neurologic status 

remained virtually unchanged, except for some voluntary func- 
tion of his left arm that permits use of a communication board 
and an electric typewriter. 

Case 2. A 5 1/2-year-old boy with transposition of the great 
vessels had an atrial septotomy by balloon catheter at age nine 
days, and an anastomosis of the right puhnonary artery to the 
superior vena cava at age 10 months. 

Because of increasing cyanosis and fatiguability, cardiac cath- 
eterization was carried out, and four hours later he became 
decerebrate with bilateral ptosis and fixed pupils. Extraocular 
movements could not be obtained, either with cold caloric testing 

or oculocephalic maneuvers. 
Some recovery occurred over the next three days, with partial 

return of lateral eye movements and responsiveness of the right 
pupil to light. Two months later he remained aphonic, but could 
move his eyes laterally on command, and responded by smil- 

ing. 
Four months later he began to vocalize and to make 

purposeful movements with his left arm. Two months later he 
had complete ptosis on the left and partial ptosis on the right. 
There was no convergence or vertical gaze. The right eye had 
some movement past midline. He had a bilateral intention tremor 
and a wide-based stance. Slow improvement has continued. 

Case 3. A 13-year-old girl presented with headache, facial 
numbness, and unsteady gait. She had dysfunction of the left 
fifth, sixth, and seventh cranial nerves, bilateral pyramidal tract 
signs with right-sided preponderance, ataxia of the left hand, and 
an ataxic gait. An intramedullary brainstem tumor was identified 
by cerebral angiography. 

She received a total dose of radiotherapy of 5,640 rad to the 
posterior fossa. She survived for 10 months with progression of 
her neurologic signs. For a period of several days she developed 
bilateral decerebrate posturing, was aphonic, and had facial 
diplegia and complete lateral gaze palsies. She was able to open 
and close her eyes and look up and down on command, however. 
Subsequently she again became comatose. 

D I S C U S S I O N  

The  te rm "locked- in"  syndrome  has been  applied to 

pat ients  who can per form no voluntary  movemen t s  o ther  

than  vertical eye movements ,  but  are able to communica te  

utilizing the  latter. The under ly ing  pa tho logy  in the  

majori ty  of  anatomical ly  documen ted  cases is near ly  

complete  infarct ion of  the basis pontis,  owing to occlusion 

of  the basi lar  artery. 2 

Destruct ion of  this region of  the b ra ins tem interrupts  

bo th  cort icospinal  tracts p roduc ing  quadriplegia ,  of ten 

with decerebra te  posturing.  Vertical eye movements  are 

lost as a result of  invo lvement  of  the sixth nerve  nuclei, 

pa raabducens  region, and  media l  longi tudinal  fasciculus. 

Lack of  involvement  of  the mesencepha lon  permits  

preservat ion of  convergence and  eye movemen t s  in the 

vertical plane.  To ma in t a in  consciousness the bulk  of  the 

rostral  pont ine  t egmen tum must  be spared. 

S i n c e  severe vascular  damage  in the dis t r ibut ion of  the 

poster ior  circulat ion generally leads to fatal illness, the 

manifes ta t ions  may be difficult to elicit and  only be 

present  t ransiently dur ing  the pat ient ' s  rapid decline. A 

few long- te rm survivors have  been  reported.  

E lec t roencephalography  has shown, in most  cases, 

a lpha  and  theta  rhy thms  which  were reactive to external  

stimuli. 8 This  is characterist ic of  conscious pat ients  and  

differs f rom the unresponsive  fixed a lpha  frequencies  

somet imes seen in coma;  it may be useful in conf i rming 

the diagnosis. 
Pat ient  1 clearly met  all of  the clinical criteria of  this 

syndrome,  and  the site of  the lesion was conf i rmed 
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angiographically. This has not been previously reported in 

children, probably owing to the rarity of  posterior circu- 

lation occlusive vascular disease in children. '  Children 

with cyanotic congenital heart disease are predisposed to 

vascular accidents and basilar occlusion; '  but not to the 

"locked-in" syndrome. The Blalock-Taussig procedure 

can be associated with basilar insufficiency, but rarely 

occlusionY 
Although the second patient was mute and tetraparetic 

but awake, alert, and responsive, he rapidly regained 

some horizontal eye movements,  while maintaining bilat- 

eral ptosis and inability to carry out vertical movements.  

This implies involvement of  mesencephalic structures as 

well as of  the pons. A patient with bilateral midbrain 

infarcts as a cause of  the "locked-in" state has been 

previously reported. 7 

The third child is unusual, since only one previous case 

of  this syndrome in a patient with a brainstem tumor has 

been reported, s This was an adult who had a reticulum 

cell sarcoma involving the thalamus, mesencephalon, and 

pons. 

Although rare in its occurrence, it is important  that this 

condition not be overlooked. Any patient seemingly 

comatose should be tested for the presence of  vertical eye 

movements  in response to verbal commands.  The electro- 

encephalogram may be a useful ancillary tool in diagno- 

sis. Recognizing the "locked-in" syndrome is important  

for humane patient care, especially in the case of  children 

in whom long-term survival is possible. 
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CHRONIC GRANULOMATOUS DISEASE of  childhood 

is a syndrome characterized by an inability of  the patient 's 

leukocytes to kill many types of  bacteria. '  This is asso- 

ciated with defective oxidative metabolism which usually 

accompanies the phagocytic event. Leukocytes from 

affected patients do not exhibit increases in oxygen 
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consumption, hexose monophosphate  shunt activity, 

nitroblue tetrazolium dye reduction, and hydrogen 

peroxide and superoxide anion production. ~ At least two 

forms of  the disease exist; the classic disease is described 

in male children and appears to be inherited in an 

X-linked pattern? A similar syndrome has been described 

in females and in some males in which cases there are no 

demonstrable heterozygotes in the families; the inheri- 

tance of CGD in these cases may be autosomal reces- 

sive. 4 

Abbreviation used [ 
CGD: Chronic granulomatous disease 

The precise molecular  defect is controversial in the 

X-linked disease) but Holmes and associates '~ reported a 

deficiency in leukocyte glutathione peroxidase activity in 

two female patients with the disease. To the best of  our 

knowledge, this observation has not been verified in the 

literature and so we initiated an investigation of  leuko- 

cytic gluthathione peroxidase activity in patients with 

CGD. 

M A T E R I A L S  A N D  M E T H O D S  

The seven patients studied had a positive diagnosis of  

CGD as evidenced by metabolic studies (including oxygen 


