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Bilateral Arachnoid Cysts of the 
Temporal Fossa in Four Children 
with Glutaric Aciduria Type I 
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Glutaric aciduria type I is an uncommon inborn error of metabolism. It is a serious 
disease, often with a fatal outcome. This study reports the presence of bilateral temporal 
fluid collections, probably bilateral arachnoid cysts, in association with glutaric aciduria 
type I. The CT and, when available, MR studies from five patients with this disorder 
were reviewed. Four of the patients had findings consistent with bilateral arachnoid 
cysts of the temporal fossa. This is a rare occurrence, with only 11 such cases reported 
in the literature. 

The observed association between temporal fluid collections and glutaric aciduria 
type I suggests that patients with bilateral arachnoid cysts should be investigated for 
this metabolic disorder. 
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Neuroradiologic investigations have demonstrated retarded myelination and pos
sible cortical dysplasia in the temporal regions in patients with glutaric aciduria 
type I [1] . Ventricular enlargement, loss of caudate nuclei , and frontotemporal 
atrophy have also been reported [2, 3] . This article reports the findings of bilateral 
temporal fluid collections, consistent with arachnoid cysts, in children with glutaric 
aciduria type I. 

Materials and Methods 

The study population consists of five ch ildren (from three families) known to have glutaric 
aciduria type I (Table 1 ). The CT examinations of the patients were retrospectively reviewed, 
and two of the children were also examined with MR imaging. CT was performed with either 
a Somatom DRH (Siemens, Erlangen, Germany), or a GE 9800 (General Electric, Milwaukee, 
WI), except for one patient, who was examined in 1982 on a Delta Scan 50 FS (Ohio Nuclear, 
Solon, OH). MR was performed on a 1.5-T Magnetom (Siemens, Erlangen, Germany). Sagittal 
T1-weighted images, 600/1 5/2 (TRfTEfexcitations), and double echo T2-weighted axial 
images, 3100/15, 90/1, were obtained. 

Results 

One patient (case 4) , an 11-year-old boy, had diffusely reduced attenuation of 
white matter in both cerebral hemispheres demonstrated by CT. The other patients 
had normal attenuation. All the children had slight ventricular enlargement, but no 
evidence of loss of the caudate nuclei. Except for slight ventricular enlargement 
one girl (case 5) had normal CT and MR scans. The other four children had bilateral 
fluid collections of varying size in the middle cranial fossa at the tip of the temporal 
lobes (Figs. 1-4). The fluid collections varied in size from 2 to 4 em in largest 
diameter, and were symmetrical in both size and shape except in one patient 
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TABLE 1: Data on Five Children with Glutaric Aciduria 

Case 
No. 

1' 
2' 
3' 
4' 
5 

Age at 
Diagnosis 

2 yr 
2 da 

13 mo 
11 yr 
8 mo 

Sex 

M 
M 
F 
M 
F 

Neurologic 
Deficits 

Dead 
Slight 
Moderate 
Severe 
Severe 

• Indicates pr sence of bilateral temporal fluid collections. 

Type o f 
Examination 

CT 
CT and MR 
CT 
CT 
CT and MR 

(case 2), in whom the right fluid collection was slightly larger 
than the left. 

Two patients (cases 1 and 3) had bilateral frontoparietal 
subdural hematomas that were shunted (case 1) and evacu
ated by trephination (case 3), respectively. Subsequently, they 
developed hydrocephalus and both were shunted to their 
lateral ventricles. The hematomas showed no communication 
with the temporal fluid collections, and there was no apparent 
change in the size and shape of the temporal fluid collections 
when comparing the CT scans of one of the patients (case 3) 
from before the hematoma evacuation with the scans ob
tained after the surgical procedure. We do not have any scans 
of the other patient with hematoma (case 1) from before the 
shunting procedures, but the two available CT examinations 
obtained after shunting demonstrate reduction in the size of 
the hematomas and unchanged temporal fluid collections. 

Discussion 

Glutaric aciduria type I is an inborn error of metabolism 
caused by a deficiency of glutaryl CoA dehydrogenase, which 
catalyzes one step in the catabolism of lysine, hydroxylysine, 
and tryptophan [1, 4, 5]. The disease has an autosomal 
recessive mode of inheritance and is characterized by a 
progre sive choreoathetosis, hyperkinesia, and spasticity. 

A 

Mental retardation has been reported, and by the second half 
of the first decade the motor disorder may be so severe that 
the patient is completely helpless [2, 3). 

Arachnoid cysts may be congenital , posttraumatic, or 
postinflammatory. Congenital or primary arachnoid cysts are 
benign developmental cavities situated within the arachnoid 
membrane; they are lined by collagen and cells of the arach
noid mater, and contain clear CSF-Iike fluid [6) . They usually 
occur as single lesions [7), and a review of the literature has 
revealed only 11 cases of bilateral arachnoid cysts, two of 
the patients being siblings [8-12]. 

We do not have any surgical or autopsy proof that the fluid 
collections we report represent arachnoid cysts, and with 
noninvasive techniques only, we cannot eliminate the possi
bility of atrophy as the cause. Previous publications on the 
subject suggest frontotemporal lobe atrophy [1 , 4, 5] , and 
this might be correct for at least one of the previously reported 
cases [1 ). We do, however, consider the published CT find
ings of six other patients with glutaric aciduria type I to be 
consistent with arachnoid cysts [4, 5). 

The MR examination of case 2 (Fig . 2) does not demon
strate undulation of the temporal lobe margins adjacent to 
the cysts, a finding that could have indicated temporal lobe 
hypogenesis [13]. However, the contour of extracerebral 
arachnoid cysts may correspond to irregularities of the brain 
[14); well-defined, rounded cysts pushing back the brain 
tissue are less common [14). Arachnoid cysts of the temporal 
region are associated with subdural hemorrhage [7] , a com
plication that was present in two of the patients (cases 1 and 
3) in our study. However, the subdural hematomas were at 
some distance from the temporal regions, and the size and 
shape of the temporal fluid collections were not affected by 
the surgical procedures. This is indicative of arachnoid cysts 
rather than atrophy or dysplasia. 

CT and MR are comparable in detecting arachnoid cysts, 

B 
i I CT scan of Fig. 2.-Case 2. Five-year-old brother of patient in case 1. 

A and B, Axial (3100/ 90) (A) and sagittal (600/ 15) (B) MR images show fluid collections of the temporal 
regions, consistent with arachnoid cysts. 



AJNR:12, May/June 1991 BILATERAL TEMPORAL FLUID COLLECTIONS 409 

Fig. 3.-Case 3. Axial CT scan of 13-month
old girl shows fluid collections consistent with 
bilateral arachnoid cysts. 

Fig. 4.-Case 4. Axial CT scan of 11-year-old 
brother of patient in case 3 shows same findings 
of fluid collections consistent with bilateral 
arachnoid cysts. 

3 

but MR is superior in defining cysts in several planes and in 
tissue discrimination, thereby differentiating arachnoid cysts 
from other lesions that are hypodense on CT [15). The 
association between severe neurologic deficits and bilateral 
arachnoid cysts of the temporal fossa is well documented [4, 
11, 12], but not always the case [8] . It has been suggested 
that the neurologic deficits can be due to primary dysgenesis 
of the operculum [8], and it has been shown that middle 
cranial fossa cysts can be present together with temporal 
lobe hypogenesis [13). In this study all the patients had some 
degree of neurologic deficits, but not necessarily associated 
with dysgenesis of the operculum, as demonstrated by the 
normal MR appearance of the temporal lobes in case 5, a 
patient who was severely handicapped. 

We cannot explain the association between the bilateral 
temporal fluid collections and glutaric aciduria type I. The 
possibility exists that this metabolic disorder might be con
cealed among children confirmed to have developmental re
tardation, cerebral palsy, or acute encephalopathy due to 
unknown causes. Patients with bilateral arachnoid cysts 
should be investigated for this enzyme deficiency. 
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The reader's attention is directed to the commentary on this article, which appears on pages 413-416. 


