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Summary. Surface lesions of the corpus eallosum, apparently hitherto unrecorded in the 
literature, are described. They were found in 17 cases among 168 consecutively examined 
brains. There was no correlation with clinical symptoms, or with general autopsy findings. 
Their morphology and relationship to neighboring structures suggest that they represent a 
form of physical trauma to the corpus callosum, but the exact mechanism of their production 
is not clear. 

Zusammen/assung. Oberflgchliche Balkenl~sionen werden beschrieben, die bisher often- 
sichtlich nicht im Schrifttum aufseheinen. Sie wurden in 17 yon 168 laufend untersuchten 
Gehirnen angetroffen. Beziehungen'zu klinischen Symptomen oder den KSrperobduktions- 
befunden lagen nicht vor. Die Morphologie und Beziehungen dieser Lgsionen zu den Nachbar- 
strukturen lassen sic als eine Folge mechanischer Balkenschgdigung interpretieren, doch ist ihr 
genauer Entstehungsmechanismus bisher ungeklS~rt. 

Key-Words :  Corpus ca l l o sum- -Bra in  i n j u r y - - T r a u m a t i c  l es ion- - )garch ia fava-  

B i g n a m i - d i s e a s e - - D e m y e l i n a t i o n - - P r e s s u r e  of  arteries. 

Introduction 
Seventeen  cases in which a lesion was found on the  external  surface of  the  corpus 

callosum are described in this report .  The pathogenesis  of  these lesions is obscure. 

No descript ion of  such lesions was found in the l i terature.  This repor t  is presented 

in the  hope t h a t  fur ther  elucidat ion of  their  na ture  m a y  be for thcoming.  

Case Studies 

All brains used for this study were fixed in formalin, suspended from the basilar artery. 
The brains were cut in coronal sections after complete fixation. Tissues were embedded in 
paraffin and stained with hematoxylin-eosin, Bodian's method, th e periodic acid-Schiff 
reaction and phloxin fast green stains for myelin. 

Incidence 
During a period of eight months, 420 autopsies were performed at the Institute of Pa- 

thology. The brains of 168 of these cases were studied in the Division of Neuropathology. 
Callosal lesions were found in 17 cases, which represents an incidence of 10~ . An additional 
3 eases were collected in the same period from other institutions. 

Gross Findings 

Surface lesions of corpus callosum were usual ly no t  not iceable  on externa l  
examina t ion  of  the  brain bu t  were readi ly  apparen t  on section. They  appeared 

as s l ight ly depressed, grayish discolored, soft areas immedia te ly  undernea th  the 

* Supported by US Public I-Iealth Grant NB6239 from the National Institute of Neuro- 
logical Diseases and Blindness. 
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154 U. ROESSMANN and R. L. FRIEDE: 

ex te rna l  surface of  the  corpus callosum. The average dep th  of  the  lesion was 2 ram;  
some lesions were rounded,  wi th  a d iamete r  of  2 - - 3  ram;  the  m a j o r i t y  were 
elongated,  ex tend ing  sag i ta l ly  along the  corpus eallosum. Some cases h a d  mul t ip le  
lesions. 

Lesions were d i s t r ibu ted  a t  r a n d o m  along the  corpus callosum, from genu to 
sp]enium. F o u r t e e n  of  the  lesions were loca ted  exac t ly  in the  midl ine ;  four, 
somewhat  la tera l ly ,  the  center  being up to  3 m m  off the  midline.  I n  one case, 
two lesions appea red  side b y  side. Al l  of  the  l a te ra l  lesions were found in the  
an te r ior  ha l f  of  the  corpus callosum. Of the  midl ine  lesions, seven were in the  
anter ior  ha l f  and  five were in the  pos ter ior  half. I n  two of  the  cases the  lesions 
ex tended  along the  ent i re  length  of  the  corpus callosum. 

Microscopic Findings 
I n  H . E .  p repara t ions  the  lesion appea red  as a sha rp ly  del ineated,  pale  

zone under  the  pia l  surface. There  was considerable  ra refac t ion  of  the  t issue, b u t  
no d i s rup t ion  of  t issue cont inui ty ,  e i ther  a t  the  pia l  surface or deeper ;  cellular 
e lements  were g rea t ly  d iminished (Figs. 1, 3). Tissue reac t ion  was min imal ;  
react ive  as t rocy tes  were found only in few ins tances  ; and,  widely  sca t te red  macro-  
phages  wi th  foamy  cy top lasm were seen be tween the  remain ing  fibers. Blood 
vessels runn ing  th rough  the  lesion appea red  in tac t .  Myel in  s ta in  de mons t r a t e d  
comple te  loss o f  mye l in  f rom the  lesions. Bod ian  s ta ins  showed ei ther  comple te  
loss of  axons or few sca t te red  axons  crossing the  lesions. A few axonal  swellings 
were found  a t  the  edge of  the  lesions (Fig. 2). 

One case showed a th in  l aye r  of  pers is t ing mye l i na t e d  fibers a t  the  surface of  
the  corpus cal losum covering the  lesion. I n  four cases the  cross-section of  the  
lesion was rough ly  V shaped,  wi th  i n t ac t  myel in  sheaths  in a smal l  central ,  subpial  
i s land  of fibers (Fig. 3). 

F ive  of  the  lesions showed a clear corre la t ion wi th  the  s tem or branches  of  the  
an te r ior  cerebral  a r t e r y  which was e i ther  over ly ing  the  lesion or  was p a r t l y  
impressed  into  the  lesion (Fig. 1). Al l  of  the  lesions wi th  over ly ing  ar ter ies  were 
observed la teral ,  in the  an te r ior  ha l f  of  the  corpus callosum. No correla t ion with  
b lood vessels was observed  in the  pos ter ior  por t ion  of  the  corpus callosum. 

Clinical Data 
There were 10 males and 7 females ranging from 67 to 100 years; the majority were in the 

seventies. Five of the patients had a definite history of hypertension; a sixth was questionable. 
A clinical diagaosis of arteriosclerosis was made in three of the cases; three had malignant 
neoplasms. A definite history of trauma was obtained in only one of the cases. Confusion and 
loss of memory were the most common symptoms referable to the central nervous system, 
occurring in seven of the patiertts. Four of the patients had localizing signs consistent with 
vascular disease of the brain. Seizures occurred in two. Only two of the patients had a lumbar 
puncture shortly before death. Three patients were on steroid therapy; two received analeptics 
and two, cytotoxie drugs. 

Autopsy Findings 
Myocardial hypertrophy was the most common autopsy finding; it  occurred in ten cases. 

Five of the patients died with myocardial infarcts; six, with pulmonary embolization and 
infarction. ~qephrosclerosis was found in four instances. Myocardial amyloidosis in two of the 
patients was thought to be an incidental finding. 
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?ig. 1. Two surface lesions of corpus callosum showing relation to overlying arteries. There is 
considerable rarefication of tissue, but  continuity is preserved. Bodian's stain; 11 • 



156 U. R o E s s ~ i ~  and R. L. F~IEpE: 

Infarction was the most common finding in the brain, occurring in nine cases. Some of 
these infarcts were recent; others, old, without consistent regional distribution, and involved 
cerebral hemispheres or cerebellum. 

As expected from the clinical histories, senile changes and atrophy were also common, 
occurring in seven cases. History of trauma in one case was confirmed by the finding of subdurM 
hematoma and contusions. Two of the brains showed no gross or microscopic changes what- 
s o e v e r .  

Discussion 
Arte fac t s  were ru led  out  as a cause of  surface lesion of  the  corpus callosum. 

The presence of  sca t te red  macrophages  and  axonal  swellings and  the  complete  
loss of  myel in  and  ol igodendrogl ia  cells were inconsis tent  wi th  a p o s t - m o r t e m  
ar tefact .  A t t e m p t s  to p roduce  an equiva len t  lesion in  o ther  b r a i n s - - b y  ei ther  

Fig.2. Edge of lesion showing partial preservation of axons and occasional axon swellings 
(arrows). Bodian's stain; 157 • 

pressing the brain against the falx or pulling the cerebral hemispheres apart-- 
were not successful. Artifica] tears of the tissue were easily distinguished from 
the surface lesions, showing disruption of the tissue without loss of myelin and 
reactive changes. 

W e  found i t  impossible  to  da te  surface lesion of  corpus cal losum because of  
the  sparse  reac t ive  changes in macrophages  and  as t rocy tes  which could indica te  
e i ther  r e la t ive ly  recent  or ex t r eme ly  old lesion, or a t y p e  of  lesion wi th  unusua l ly  
s l ight  t issue response.  

There  were no s y m p t o m s  in the  clinical his tories  of  our  cases t h a t  could be 
re la ted  to  the  presence of  surface lesions of  the  corpus eallosum. A d v a n c e d  age 
appea red  to  be the  only consis tent  finding. None of the  a u t o p s y  findings were 
consis tent ly  corre la ted  wi th  the  presence of the  lesions. There  is no ind ica t ion  
for a vascular ,  toxic,  or metabo l ic  e t io logy of the  lesions. The loss of  myel in  
sheaths  and  ol igodendrogl ia  along with  p rese rva t ion  of  t issue con t inu i ty  and  the  
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sharp delineation of the lesions are reminiscent of demyelination; however, the 
regional distribution of the lesions and the loss of axons in them argues strongly 
against demyelblating disease. The lesions in our cases likewise differed from 
those of 3/~arehiafava-Bignami disease; in the latter the dorsal fibers are usually 
spared. Narehiafava-Bignami disease also shows involvement of other eommissural 
systems and has a history of alcoholism which was absent in our eases. 

iV[echanical factors appeared to be the most probable cause of surface lesions. 
Local compression of the corpus callosum or general cranio-eerebral trauma 

Fig. 3. Midline lesions in the posterior portion of the corpus callosum; there is no relation to 
arteries. An island of intact fibers is seen in the middle portion of the lesion, tIematoxylin- 

eosin; 11 • 

might be considered. The features of traumatic lesions of corpus callosum reviewed 
in 51 cases by LI~DE~BE~C et al. (1955) usually presented themselves as ischemic 
necrosis or as a massive hemorrhagic disruption. Of particular interest is the 
discussion given by these authors of the various theories proposed for the 
pathogenesis of traumatic lesions of corpus callosum. They discount, the theory 
of t~OWSOTHAI~ (1949) that  such lesions result from striking against the falx, 
because the falx except for its most posterior portion is too far removed from the 
corpus eallosum. JUNET (1938) postulated that  a sudden increase in intraventric- 
ular pressure pushes the corpus callosnm against the falx. This theory was also 
discounted because a pressure pulse, rather than displacing the corpus eallosum 
toward the vertex, results in diffuse extension of the ventricles. LISTDEXBERG et al. 
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agreed with HXlVIXLXINEN (1929) who suggested that  tearing of the corpus callosum 
might result from a sudden bilateral displacement of the cerebral hemispheres. 

We cannot rule out the possibility that  surface lesions of corpus callosum 
result from tears produced by slight, unrecorded craniocerebral trauma. However, 
this interpretation is not entirely satisfactory because some of our lesions were 
clearly related to overlying arteries. In  two of the cases the lesions extended to 
the inferior surface of the rostrum, where traumatic lesions are never found 
(LINDENBERG et al., 1955). No relation was found between arteries and lesions in 
the posterior portion of corpus callosum. In  this portion the lesions were always 
strictly in the midline, suggesting a relationship to the falx; the arterial branches 
were usually located laterally under the cingular gyrus. 

I t  is therefore suggested that the surface lesions of the corpus callosum are 
produced by either pressure of the corpus callosum against the cerebral arteries 
or the falx, or by pressure of the arteries or falx against the corpus callosum. 
Our data offer no clues as to the direction of the pressure and as to its causes. A 
compression effect seems consistent with the occasional observation of an island 
of preserved fibers in the center of the lesion. Shearing forces and resulting tissue 
distortion are minimal in the center of a uniformly compressed tissue and are 
maximal at its periphery. Such shearing forces were shown to be responsible for 
the damage produced by tissue compression (I-IoLBOUI~N, 1944) 
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