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Hypoglossal Artery, a Rare Abnormal Carotid-Basilar Anastomosis 

A. Debaene,  P. Fa rna r i e r ,  M. Dufour,  and  J .  Legre 

Depar tment  of Neuroradiology, I-ISpital de la Timone, Marseille, France  

Summary .  The hypoglossal a r te ry  represents a very 
rare congenital  earot id-basi lar  anastomosis,  for 23 cases 
only have been described fill now. In  the present paper  
the authors  (show) a new observation about  i t  as well as 
five cases of t r igeminal  arteries. They refer to the anglo- 
graphic cri teria of L I E  and SALTZMAN which permit  
to stablish those ar ter ia l  anomalies. Though many  authors 
have insisted on the frequency of associated aneurysms 
and on the occurcnce of a meningeal hemmorhage as a 
factor ini t ia t ing the angiographic s tudy,  these two facts 
have not  been found again here. The five pat ients  they  
describe d idn ' t  either present any  tr igeminal  pain. Con- 
sidering those six carotid-basi lar  anastomoses, we can 
note t ha t  they  are perfectly well to la ra ted ;  being clini- 
cally dumb they  have  been accidental ly found (tieree 
during a ver tebro-basi lar  insufficiency explorat ion;  and 
three t ime when searching for a cerebral expansive lesion). 

L'artere hypoglosse, une anastomose carotido-basilaire 
anormale rare 

Rgsumd. L'ar t~re hypoglosse reprdsentc une anasto- 
mose conggnitale carotido-basilaire tr~s rare, puisqu 'k 

ce jour 23 cas settlement en ont ~tg ddcrits. Les auteurs  
en rappor ten t  une nouvelle observat ion ainsi que cinq cas 
d 'ar t~res trig~mindes. A c e t t e  occasion, ils rappellcnt  les 
crit~res angiographiques de L I E  et SALTZMAN per- 
inerrant  de reeormaitreeces anomalies art~rielles. Alors 
que de nombreux auteurs out  insistd sur la frgquence 
d 'an6vrysmes associ~s et sur la survenue d 'une h~morragie 
mgning~e, comme facteur d~clenchant l 'examen angio- 
graphique, ees deux fairs n'on~ pas dtd retrouvgs iei. De 
m6me, aucml des cinq malades ne pr~sentait  de ngvralgics 
trigdmindes. Si l 'on consid~re ces six anastomoses carotido- 
basilaires, elles sont parfai tement  bien tol~rdes, muettcs 
el iniquement;  elles ont gtd ddcouvertes, fortui tement ,  
deux lois lors de l 'explorat ion d 'une insuffisanee vertebro- 
basilaire et trois fois lors de la recherche d 'une 16sion 
expansive cdrgbrale. 

A.  hypoglossiea, eine seltene abnormale Carotis-Basila- 
ris- A nastomose 

Zusammenfassung.  Fal l -Bericht  eines Pat ienten mi t  
einer pr imit iven A. hypoglossica. Es handel t  sich dabei 
nm die 24. Ver6ffentliehung in der Welt l i tera tur .  

Accumula t i on  of angiographic  observa t ions  al lowed 
a be t t e r  knowledge  of caro t id  and  ve r t eb ro -bas i l a r  
sys tem a b n o r m a l  anas tomosis ,  which h a d  p rev ious ly  
been ve ry  r a re ly  s tud i ed  b y  the  ana tomis t s .  

I n  t he  p resen t  paper ,  we descr ibe six examples  of 
such anas tomoses  : 

- -  one case of hypoglossa l  a r t e ry ,  a v e r y  rare  a n o m a l y  
(only 23 ang iograph ica l ly  descr ibed  cases in the  
l i te ra ture) .  

- -  five cases of t r i gemina l  ar ter ies  r e l a t ive ly  more  
f r equen t ly  observed.  

I n  a review of the  l i t e ra tu re  we find the  recen t  
monograph  of Lie  t h a t  cons t i tu tes  t he  mos t  comple te  
work  a n d  an  excel len t  r e s t a t e m e n t  on these  mal-  
format ions .  

The r e m a r k a b l e  embryolog ica l  works  of P a d g e t  
(1948) ( s tudy ing  the  deve lopmen t  of the  crania l  ar te-  
ries in t he  h u m a n  embryo)  to  which al l  the  au thors  
should refer,  p e r m i t t e d  all  exp lana t ion  of ithe const i tu-  
t ion  of these  a b n o r m a l  anastomoses .  I n  an  ear ly  s tage 
three  ar ter ies  are  fo rmed  f rom the  in t e rna l  ca ro t id :  
the  t r i gemina l  a r t e ry ,  the  acoust ic  a r t e r y  and  the  
hypoglossa l  a r t e r y  t h a t  have  a pos te r ior  des t ina t ion  
(Fig. 1). I n  a l a t e r  s tage of the  deve lopment ,  these  
th ree  fo rmat ions  evolve,  while the  ve r t eb ra l  and  the  
pos te r io r  communica t i ng  ar te r ies  are  i nd iv id ua l i z e d .  

The  pers is tance  of one among  the  th ree  vessels creates  
an  anomalous  anas tomos i s  be tween  the  ca ro t id  and  
ve r tebro-bas i l a r  sys tems (Fig. 2). 
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After Padget (1948) 

Fig. 1. Disposit ion of the cranial arteries in the human 
embryo of 4 m m  after Padget  

Concerning our  own observa t ions  we shall  shor t ly  
descr ibe  the  radiologiea l  a s p e c t  of the  t r igemina l  and  
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Fig. 2. Disposition of the earotid-vertebro-basilar anasto- 
mos in the adult (after Krayenbuhl and Yasargil). 1. tri- 
geminal artery. 2. acoustic artery. 3. hypoglossal artery 

order frequency: subarachnoidal hemorrhages, facial 
pain and different motor or sensory transient deficits. 
The same observation can be made in the twenty cases 
of hypoglossal arteries counted by Lie. 

The concomitant existence of other vascular mal- 
formations can also be noticed with a certain frequency. 
They are often at the origin of the critical clinical 
pictures leading to cerebral angiography. 

Aneurysms may occur on any vessel, and more 
rarely on the trigeminal artery or the hypoglossal one. 
Sometimes the associated vertebral hypoplasia is also 
found in association with trigeminal artery aneurysm, 
this is the case when there is an hypoglossal artery. 

Concerning our own observations; no case of sub- 
araehno~'dal haemorrhage or associated aneurysm has 
been noticed in our series; however, in two cases of 
angiographic exploration for a vertebro-basilar insuffi- 
ciency syndrome we could not find any vertebral 
hypoplasia close to the discovered malformation. 

In  the three other cases, the anomaly was acciden- 
tally found while searching for a haematoma or a 
cerebral abscess. At the end no one amoung our pa- 
tients did present trigeminal pain (that would seem to 

/ 

Fig. 3. Puncture of the common carotid showing the internM c~rotid with its abnormal division. Notice the im- 
portant caliber of the common carotid and of the internal carotid, which divides, at the level of C2, in two different 
vessels: the real internal carotid and the hypoglossal artery. The two vessels are juxtaposed and curve symmetrically 

before penetrating the posterior cranial fossa 

hypoglossal arteries. But we did not observe any case 
of acoustic artery; the few observations in the litera- 
ture do not correspond to the anatomical and radio- 
logical criteria that  would enable us to assure their 
existence (and on which Lie insists), that  is why they 
cannot be taken as available. 

Among the clinical symptomatology having been 
followed by angiographic exploration of published cases 
of trigeminal arteries, it has chiefly been described by 

be a first specific sign, when considering the anatomical 
relations between abnormal anastomosis and the trige- 
minal nerve). 

I. The Hypoglossal Artery 

The persistence of that  artery is quite exceptional. 
Arising from the internal carotid, between the first 
and third cervical vertebrae, it corresponds to a divi- 
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Fig. 4. (Lateral view). The separated vaseularization of the two areas is well individualized: the hypoglossal ar tery  
filling the posterior cerebral arteries and the cerebellar ones, while the internal  carotid normal ly  fills the correspond- 
ing" cerebral hemisphere terr i tory.  A controlateral  angiography showed a quite normal vascularizat ion of the internal 

carotid area 

Type II Type llI 

of tr igeminal  arteries after Sal tzman 

sion of t h a t  vessel  of which i t  follows the  cervical  
course. Then  i t  goes t h rough  the  an te r ior  condylo id  
fo ramen  in to  the  c ran ium being then  ve ry  close to  the  
fibres of X I I t h  crania l  nerves.  I t  t hen  goes along the  

clivus and  reaches  the  cont ro la te ra l  ve r t eb ra l  a r t e ry  
to  cons t i tu te  the  bas i lar  a r t e ry .  

I n  view of t he  r a r i t y  of the  observat ions ,  i t  is of 
in te res t  to  r epo r t  our case:  
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Fig. 7. Trigeminal artery. Type I (lateral view) 

Fig. 8. Same case. Arch aortogram shows no hypoplastie 
vertebral artery 

Mrs. Ch . . . .  a 70 years old female was admit ted to 
the depar tment  of Neurology under Pr. Serratrice. 
She went into sudden coma without any sign of clinical 

localisation suggesting the presence of an intra-cerebral 
haemorrhage. 

A bilateral carotid angiography was then performed. 
On the right side, an abnormal carotido-basilar an- 
astomosis by persistence of an hypoglossal ar tery was 
found; on the left side, the common carotid did not 
present any  abnormality. A symmetrical  hydrocephalus 
without evidence of intra-hemispherie expanding lesion 
nor haematoma was found. No anomaly could be 
found at  the level of the posterior cranial fossa vessels 
opacificated via the hypoglossal artery. 

The very first evolution was spontaneously favour- 
able, and the patient  left hospital. However, the im- 
provement  was only transient, as fifteen days later a 
similar episode obliged her to be readmitted to hos- 
pital. 

The radiologieal data  of our observation eorre- 
spond closely to the anatomical description and to the 
angiographie aspects published in Lie's monograph. 

We find again the four criteria proposed by this 
author:  

1. The hypoglossal arises in the cervical region at  
the level of C5 - -CI I I  as a major branch of the internal 
carotid artery. 

2. After a somewhat tortuous course the hypo- 
glossal ar tery proceeds through the anterior condyloid 
foramen to the posterior cranial fossa, it does not pass 
through the foramen magnum. 

3. The basilar ar tery  is filled only beyond the point 
of junction with the anastomosis. 

4. The posterior communicating arteries are ab. 
sent. 
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Fig~ 9. Trigeminal artery. Type I I  (lateral view) 

Fig. 10. Same case (frontal view) 

II. The Trigeminal Artery 

I t  arises from the internal carotid in its intra- 
cavernous course, it then goes, backwards and ends at  
the middle third of the basilar artery. 

Saltzman describes three types of trigeminal arte- 
ries : 

- -  in the type I : there is no posterior communicat- 
ing artery, the two posterior cerebral arteries are filled 

only by  the carotid basilar anastomosis (three personal 
cases). 

- -  in the type I I :  there is filling of the basilar 
artery, the superior cerebellar arteries and the posterior 
cerebral ar tery  on the controlateral side. The homo- 
lateral posterior cerebral ar tery  is supplied by  the 
posterior communicating ar tery  (two personal cases). 

- -  in the type I I I :  there is poor filling of the basitar 
ar tery and the superior cerebellar arteries. Both the 
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Fig. 11. Same case 

posterior cerebral arteries are filled through the poste- 
rior communicating artery (we did not observe any 
case of that  type). 

That new angiographic observation of the hypo- 
glossal artery is the 24th case published in the world 
literature, confirming the rarety of that  malformation; 
according to the different authors from 0.025% to 
0.26% of angiographies. 

In  conclusion, we must remember that  these two 
types of abnormal anastomosis (trigeminal or hypo- 
glossal) are practically always accidentally found, as 
no specific clinical picture is associated with them. 

In themselves these anomalies seem to be very well 
tolerated and they are a purely accidental finding. 
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