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for morbid obesity. In the subsequent 4 
months, he suffered from recurrent and 
intense vomiting, losing 40 kg. Asymp-
tomatic hypokalemia and hypomagnese-
mia were discovered and supplemented. At 
this time, systematic oral vitamin therapy 
was begun. One month later, he started to 
describe blurred vision and vertical oscil-
lopsia. Neurological examination revealed 
ataxia and nystagmus. Standard biological 
screening and vitamin dosage were nor-
mal except for thiamine, which was just 
above the inferior limit. His CT scan and 
brain MRI were normal. Wernicke’s en-
cephalopathy was suspected and ataxia 
improved following the introduction of 
parenteral vitamin therapy. Because of 
persisting oscillopsia, the patient was re-
ferred to our unit. 

  Neuro-ophthalmological examination 
disclosed upbeat nystagmus in the prima-
ry position of gaze and gaze-evoked nys-
tagmus in lateral gaze, with an oblique di-
rection due to upbeat nystagmus. PPUN 
was rapid, persistent in up-and-down 
gaze, and absent in the supine position. 
Examination disclosed a postural ataxia 
originating in both a somatosensorial def-
icit with abolished tendon reflexes and 
cerebellar syndrome. Electroneuromyog-

 Dear Sir,
  Primary position upbeat nystagmus 

(PPUN)    is    a    rare    nystagmus     observed     
in neurological diseases. Although Wer-
nicke’s encephalopathy is one of the classi-
cal etiologies of PPUN  [1] , clinical reviews 
of this pathology do not precisely describe 
PPUN as a frequent neuro-ophthalmolog-
ical manifestation  [2] . The neuro-ophthal-
mological signs reported more frequently 
are bilateral abduction deficits due to VI 
nerve palsies, and vertical or horizontal 
gaze-evoked nystagmus.

  We report here two cases in which 
PPUN was the predominant manifesta-
tion of Wernicke’s encephalopathy. 

  Case Reports 

 Case 1 
 The first case involves a 44-year-old 

man with a history of morbid obesity, sleep 
apnea, high blood pressure, high blood 
cholesterol, surgery of testis cancer 5 years 
ago, and glucose intolerance. Ongoing 
treatment included atorvastatin, omepra-
zole and diltiazem. He was admitted to our 
neuro-ophthalmology unit for further 
evaluation of oscillopsia. Six months be-
fore, he had undergone sleeve gastrectomy 
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raphy confirmed a sensitive and motor 
neuropathy compatible with a deficiency 
etiology. Parenteral thiamine therapy was 
reinforced and contributed to a subjective 
improvement of ataxia and oscillopsia. 

  One year after the bariatric surgery, the 
PPUN had disappeared and we observed a 
transition to downbeating nystagmus. 

  Case 2 
 The second case involves a 51-year-old 

man with a history of chronic alcoholism, 
seizure after alcohol weaning and untreat-
ed high blood pressure. Ongoing treat-
ment included paroxetine, fenofibrate, al-
prazolam and nebivolol. He was admitted 
to our hospital for confusional syndrome 
in the context of anorexia and vomiting. 
Confusion was associated with hallucina-
tions and false recognitions. Clinical 
 examination disclosed a static cerebellar 
syndrome and manifestations of a pre-de-
lirium tremens state. Although the patient 
did not complain of oscillopsia, oculomo-
tor examination revealed an upbeat nys-
tagmus in the primary position of gaze and 
gaze-evoked nystagmus in lateral gaze, 
with an oblique direction due to upbeat 
nystagmus. PPUN was not influenced by 
vertical gaze positions, convergence or the 
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supine position. In the context of severe al-
coholism, the clinical presentation was 
suggestive of Wernicke’s encephalopathy 
and Korsakoff ’s syndrome. Parenteral thi-
amine and pyridoxine therapy was provid-
ed. His CT scan was normal. Brain T2 and 
FLAIR MRI revealed multiple hypersig-
nals involving the mamillothalamic nu-
clei, trigone, inferior colliculi and poste-
rior medulla. There were contrast en-
hancements of mammillary bodies and 
inferior colliculi ( fig. 1 ). These abnormal 
signals were suggestive of Wernicke’s/Kor-
sakoff ’s syndrome. Six months later, atax-
ia and PPUN had improved, but despite 
long-term vitamin supplementation, his 
cognitive state had not changed. 

  Eye Movement Recording 
 The patients underwent eye movement 

recording using infrared video-oculogra-
phy (25 Hz frequency; Synapsys � , Mar-
seille, France). 

  PPUN showed a linear slow phase in 
both patients, with a mean velocity of 30°/s 
in both cases ( fig. 2 ). 

  In case 1, the nystagmus did not change 
with eye position, but was dampened in 
the supine or leaning forward position. In 
case 2, the nystagmus decreased in the 
downward eye position and increased in 
the supine position (up to 40°/s). Vertical 
smooth pursuit (amplitude: 20°, frequen-
cy: 0.15 Hz) showed absent upward slow 
movements and normal downward move-
ments in both patients. Due to the nystag-
mus, the mean gain of upward smooth 
pursuit was negative: –0.50 in case 1 and 
–0.94 in case 2; downward gaze was 1.24 in 
case 1 and 1.50 in case 2. Horizontal sinu-
soidal chair rotation (max velocity: 60°/s, 
frequency: 0.10) with the head in a 90° tilt-
ed position induced vertical vestibulo-oc-

ular reflex with a mean gain of 35% up or 
down in case 1 and 50% up or down in case 
2 (taking the downward slow phase into 
account).

  Discussion 

 We report here the cases of two patients 
presenting with PPUN as a main manifes-
tation of Wernicke’s encephalopathy. 

  PPUN is an uncommon form of central 
nystagmus observed in different neurolog-
ical diseases. Upbeat nystagmus might 
present linear, such as our 2 cases, or expo-
nential slow phases. It is usually enhanced 
in upgaze and sometimes by convergence, 
but most often is not modified in lateral 
gaze. Finally, in many of the described cas-
es, PPUN is dampened in the prone or su-
pine head position, and may even reverse 
 [3–7] . 

  Its clinical importance usually lies in 
the fact that the majority of the reported 
cases involve a brainstem focal lesion that 
must prompt access to MRI in these pa-
tients. Two main lesion sites have been de-
scribed: the paramedian pars of the caudal 
medulla and the paramedian rostral pons 
 [3, 4, 8] .

  Anatomoclinical analysis of patients 
with focal lesions led to the hypothesis that 
PPUN is a consequence of an imbalance in 
the neural networks involved either in ver-
tical slow phases, mainly the vertical ves-
tibulo-ocular reflex and smooth pursuit, 
or in the vertical gaze holding system, 
namely the vertical neural integrator  [1] . 
The relative deficit of the upward-directed 
tonic activity as compared to downward 
would result in a downward drift with a 
corrective upward quick phase. According 
to recent hypotheses, the medullar lesions 

would impair a feedback loop receiving af-
ferents from the vestibular nuclei and pro-
jecting to the flocculus  [4, 9] . The pontine 
lesions would impair one of the efferent 
tracts from the vestibular nuclei to the oc-
ulomotor nuclei  [4–6] . The specific modu-
lation of PPUN by the head position sug-
gests the implication of an otolith-related 
component in the genesis of the nystagmus 
in some patients  [5, 10, 11] . This otolith-
related function is attributed to the cross-
ing ventral tegmental tract, whose role 
could be to counteract the gravity pull in 
the upright position  [9, 12] . According to 
this model, case 2 could have lesioned the 
pontine vestibular efferents without the 
cerebellar loop, which might account for 
the absent positional modulation. In con-
trast, case 1 could have lesioned the me-
dulla with impairment of the cerebellar 
feedback loop, which could account for the 
gravity modulation.

  PPUN have also been described in 
more diffuse pathologies such as meningi-
tis, encephalitis, intoxication and Wer-
nicke’s encephalopathy  [1] . 

  Gait ataxia, confusional state and ocu-
lomotor manifestations are the clinical tri-
ad of Wernicke’s encephalopathy. Various 
oculomotor signs have been described in 
Wernicke’s encephalopathy, such as nys-
tagmus (gaze-evoked, horizontal or verti-
cal), six nerve palsies (which can be bilat-
eral), third nerve palsy, paralysis of conju-
gate gaze and reduced gain of optokinetic 
nystagmus  [2] . In clinical studies, oculo-
motor signs are present in 93% of the cases 
 [13] , but clinical descriptions of the differ-
ent types of nystagmus are lacking. The in-
cidence of PPUN in these series is not 
known. On the other hand, adding our 2 
cases, Wernicke’s encephalopathy seems 
to represent 20% (12 cases) of the etiologies 

  Fig. 1.  Cerebral MRI of case 2. Axial FLAIR 
sequence at the brainstem level shows hy-
persignals of the periaqueductal area (A). 
Axial FLAIR sequence at the diencephalic 
level shows hypersignals of the paramedi-
an thalamic nuclei (B). Axial T1-weighted 
image with gadolinium shows bilateral 
and symmetrical enhancement of the 
mammillary bodies (C). 
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of the 58 published cases of PPUN. One 
recent study emphasizes the importance of 
PPUN in the diagnosis of Wernicke’s en-
cephalopathy in an epidemic life-threat-
ening thiamine deficiency in infants fed a 
defective soy-based formula  [14] . Further-
more, as in our 2 cases, PPUN may be the 
chief sign leading to the diagnosis. 

  Among the 58 cases of reported PPUN, 
transition from upbeat to downbeat was 
observed in 5 cases, 4 of them following 
Wernicke’s encephalopathy  [15–18] . This 
clinical finding might then be considered 

as a specific feature of PPUN associated 
with Wernicke’s encephalopathy. Accord-
ing to recent models of vertical nystagmus 
(4), downbeat nystagmus is explained by 
flocculus/paraflocculus dysfunction. We 
could suggest that the disappearance of 
upbeat nystagmus due to improvement of 
metabolic brainstem lesions unmask an 
underlying downbeat nystagmus due to 
persisting cerebellar dysfunction. There is 
currently no explanation concerning the 
predilection of these diencephalic and 
brainstem structures in thiamine defi-

ciency. PPUN (and transition to downbeat 
nystagmus) might be explained by altered 
pathways involved in upward (and down-
ward) vestibulo-oculomotor pathways 
both at the level of the fourth ventricle 
floor and cerebellar vermis.
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  Fig. 2.  Vertical eye position of the right eye is plotted against time (case 1: first column; case 2: second column). 
In each column, eye movement recordings are successively represented for different gaze or body positions and 
different times. Note the primary position upbeat nystagmus, with the linear slow phase decreasing in the lying 
down position and changing to downbeat nystagmus with time in case 1, while increasing in the supine posi-
tion in case 2. 
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