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Summary: We report the case of a 59-year-old man with pri- 
mary intestinal T-cell non-Hodgkin's lymphoma who devel- 
oped abnormal facial twitching synchronous with small palatal 
movements induced by attempts at speaking or swallowing. At 
rest, the electromyogram (EMG) showed no spontaneous mus- 
cular activity. Phonation triggered trains of synchronous, rhyth- 
mic EMG bursts at a frequency of 3-4 Hz lasting 10-20 s, with 
an average burst of 150 ms, which simultaneously involved 
palatal, facial, and neck muscles bilaterally with left-sided pre- 
dominance. An enhanced blink reflex recovery curve was ob- 
served after stimulation of either side. Backaveraging electro- 
encephalographic study revealed no activity that was time 

locked with the jerks. Axial T2-weighted magnetic resonance 
imaging showed an increased signal intensity and bilateral en- 
largement of the inferior olives. No antineuronal-specific anti- 
bodies were found in the blood or in the cerebrospinal fluid. All 
of these clinical findings were consistent with a symptomatic 
palatal tremor (PT). Because it was triggered by activation of 
cranial muscles, we termed this movement disorder action PT. 
To our knowledge, this is the first report of symptomatic PT 
displaying these features Key Words: Action tremor- 
Lymphoma-Magnetic res 4 nance imaging-Inferior olive- 
Electroencephalogram-Electromyograph y . 

Palatal tremor (PT) (l), formerly called palatal myoc- 
lonus (2), is a rare involuntary movement disorder char- 
acterized by rhythmic contractions of the soft palate and 
occasional synchronous twitching of brainstem inner- 
vated muscles (1,2). PT encompasses two distinct clini- 
cal entities: essential PT and symptomatic PT (1,2). The 
latter has been associated with different brainstem or 
cerebellar lesions, including trauma, tumor, infection, 
multiple sclerosis, vascular lesion, and other symptom- 
atic etiologies (1,2). 

Typically, PT is a rhythmic, involuntary, ongoing 
movement, steady in its intensity and amplitude, which 
the patient may be unaware of ( 3 ) .  Exceptionally, PT 
may be disrupted by sleep (4) or even temporarily sup- 

pressed by phonation, swallowing, or other voluntary 
actions (5-7). 

Here we report the case of a patient who developed PT 
while he had a primary intestinal lymphoma. A remark- 
able feature was that PT was absent at rest and was 
triggered only by attempts at speaking or swallowing. 

CASE REPORT 
The patient, a 59-year-old right-handed man, with no 

family history of involuntary movements or other neu- 
rologic disorder, had been in good health until 2 years 
earlier, when he developed mild diarrhea and recurrent 
abdominal pain. The findings of a barium-enema exami- 
nation and a colonoscopic examination performed else- 
where had been normal. His symptoms resolved sponta- 
neously within a few months. After 1 year (that is, 6 
months before admission), however, mild abdominal 
pain and diarrhea recurred. During the following months, 

A videotape accompanies this article. 
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the symptoms worsened, and the patient began to have 

Moreover, since the recurrence of intestinal symptoms, 
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slurred speech developed, and the patient also com- 
plained of jerking of the eyelids and facial muscles. Im- 
portantly, this jerking activity was absent at rest, but was 
induced by attempts at speaking or swallowing. He had 
difficulty in getting to sleep because of jerks elicited by 
swallowing. 

Clinical Findings 
Results of the general physical examination were nor- 

mal except for emaciation from weight loss; no rash, 
jaundice, or lymphadenopathy was found. On neurologic 
examination, the patient was alert and oriented. At rest, 
no PT was observed (videotape segment 1). Conversely, 
his attempts at speaking caused abnormal facial twitch- 
ing, which included twitching of the orbicularis oculi 
(videotape segment l), that occurred synchronously with 
small palatal movements lifting the posterior soft palate, 
including the uvula (videotape segment 2). All of these 
abnormal movements were bilateral, often more pro- 
nounced on the left side, and were also triggered by 
prolonged phonation or swallowing (videotape segment 
3). Simultaneous laryngoscopic examination showed 
synchronous twitches of the inner laryngeal muscles. Re- 
markably, no other voluntary motion, like smiling, chew- 
ing, pursuing the lips, blowing out, or turning the head, 
led to either palatal or facial jerking (videotape segment 
3). There was neither earclick nor involvement of the 
tongue, limbs, or respiratory muscles. His speech was 
dysarthric, and he also complained of mild dysphagia. 
Results of the rest of the neurologic examination were 
normal. 

The urine was normal, as were the values for glucose, 
sodium, potassium, urea nitrogen, conjugated and total 
bilirubin, creatinine, cholesterol, tryglicerides, calcium, 
phosphorus, aspartate aminotransferase, creatine kinase, 
lactate dehydrogenase, amylase, ceruloplasmin, copper, 
vitamin B,,, vitamin D, vitamin E, prothrombin and par- 
tial thromboplastin times, fibrinogen, sedimentation rate, 
and prostatic and alkaline phosphatase concentrations. 
Serum folate was undetectable. The hematocrit was 
41.6%; the white cell count was 11,600, with 80% neu- 
trophils, 15% lymphocytes, 3% monocytes, and 2% ba- 
sophils; and the platelet count was 326,000. The protein 
was 5.1 g and the albumin was 2.7 per 100 ml. An 
autoantibody screen including antinuclear, anti-DNA, 
antimitochondrial, antimicrosomal, antiendomysial, anti- 
gliadin, anti-Purkinje cell, antineuronal nuclear types 1 
and 2, and anti-glutamic-acid decarboxylase autoanti- 
bodies was negative. Cerebrospinal fluid protein was 
12.3 mg/dl (normal value, 2.5-5.0), albumin was 3.1 
mg/dl (normal value, 1.4-2.0), and y-globulin was 6.5 
mg/dl (normal value, 2.04.0); oligoclonal banding was 

absent, and a test for anti-Purkinje cell, antineuronal 
nuclear types 1 and 2, and anti-glutamic-acid decarbox- 
ylase was negative. A stool specimen was negative for 
occult blood. Radiographs of the abdomen, obtained with 
the patient supine and upright, disclosed a normal pattern 
of bowel gas. Gastrografin (meglumine diatrizoate)- 
enema examination showed thickening of the mucosal 
folds and small mucosal nodules of part of the jejunum 
and ileum. The findings on brain computed tomographic 
scan were unremarkable. 

Electrophysiologic Studies 
Awake and asleep electroencephalographic (EEG) re- 

cordings, motor and sensory nerve conduction of several 
nerves of upper and lower limbs, cortical somatosensory 
evoked potentials from the median nerves, and quantita- 
tive eye movement were all normal. Brainstem auditory 
evoked potentials were normal with stimulation of the 
right ear, while revealing only wave I in the response 
from the left ear. 

Surface electromyographic (EMG) recording of orbi- 
cularis oculi, risorius, frontalis, submentalis, masseter, 
sternocleidomastoid, and neck muscles bilaterally was 
performed. Simultaneous EMG needle electrodes were 
used to record from the levator veli palatini. At rest, no 
spontaneous muscular activity was observed. The pa- 
tient’s attempts at speaking triggered trains of synchro- 
nous, rhythmic EMG bursts throughout at a frequency of 
3 4  Hz lasting 10-20 s, with an average burst of 150 ms 
(Fig. 1). Similar rhythmic EMG activity was never re- 
corded in the tongue or in the paraspinal and limb 
muscles bilaterally. Backaveraging the EEG activity re- 
corded from the scalp preceding EMG myoclonic dis- 
charges in risorius muscles revealed no activity that was 
time locked with the jerks. 

On polysomnographic recording carried out by using 
EEG, electrooculography, and submental EMG, PT re- 
lated to swallowing persisted during stages 1 and 2, but 
disappeared in deeper sleep stages. 

Blink reflex study revealed an enhanced recovery 
curve after stimulation of either side. Moreover, by test- 
ing the influence of acute oral administration of several 
drugs-including alcohol, clonazepam, and valproate- 
on blink reflex, we observed that only clonazepam nor- 
malized the reflex recovery curve. This effect was par- 
alleled by a concomitant clinical benefit on action PT. 
The patient could not tolerate chronic administration of 
clonazepam, however. 

Brain Magnetic Resonance Imaging Study 
T2-weighted magnetic resonance imaging (MRI) 

showed a bilateral oval-shaped area of hyperintense sig- 
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FIG. 1. Electromyogram (EMG) L-MY - traces. A: At rest, no spontaneous 
muscular activity occurs. B: When 
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nal consistent with gliosis in the upper third of the ven- 
tral medulla (Fig. 2). 

Three weeks after admission, the patient developed 
symptoms and signs of acute intestinal perforation and 
obstruction. The diagnostic procedure was an explor- 
atory laparatomy followed by resection of the jejunum 
and ileum. The surgical specimen consisted of 10 cm of 
the jejunum and 7 cm of the ileum. The tumor was fo- 
cally ulcerated and had perforated anteriorly. The mes- 
enteric and pericolic lymph nodes were not involved by 
tumor. The cytologic and immunohistochemical findings 
were diagnostic of T-cell non-Hodgkin’s lymphoma. Af- 
ter surgery, the patient felt better because the abdominal 
pain and fever had disappeared; nevertheless, the action 
PT remained unchanged. 

Over the ensuing months, the patient’s general condi- 
tion gradually deteriorated and the action PT worsened, 
despite folate replacement (20 mg daily) and adjuvant 
chemotherapy. As his illness progressed, he also devel- 
oped mild cerebellar ataxia that was more pronounced on 
the left side. Walking was still possible, but unsteady, 
with a wide-based gait. Intelligence and affect were still 
normal. After 6 months he died; permission to perform 
an autopsy was refused. 

DISCUSSION 
Our patient fulfills most of the criteria that have so far 

been used for the diagnosis of symptomatic PT (1-2). 
Indeed, the neurologic picture comprised a PT consistent 
with activation of the levator veli palatini muscle, syn- 
chronous jerks of other cranial muscles, and evidence of 
cerebellar and brainstem dysfunction. Moreover, brain 

MRI showed a hyperdense signal and bilateral enlarge- 
ment of the inferior olives. The consensus now is that 
these changes in size and signal intensity on MRI are 
strongly indicative of hypertrophic degeneration of the 
inferior olivary nuclei ( I ) ,  which is the pathologic hall- 
mark of symptomatic PT (3). 

Of note, our patient had a primary cell lymphoma and, 
most surprisingly, PT was absent at rest and triggered 
only by voluntary laryngopharyngeal movements such as 
speaking or swallowing. As far as we are aware, this is 
the first case of symptomatic PT displaying such fea- 
tures. 

Both the mechanism by which the intestinal lym- 
phoma could damage the nervous system and the reason 
why PT was triggered only by volitional action such as 
phonation or swallowing remain unclear. Interestingly, a 
progressive neurologic syndrome dominated by action 
myoclonus of cortical or subcortical origin has been re- 
ported in the course of celiac disease (8-12). Some of 
these patients displayed concomitant or isolated PT (10- 
12); in one of them, it was dramatically triggered by 
movement as well (12). Notably, in this group with PT, 
there was a bilateral enlargement of the inferior olivary 
nuclei, further indicating their pivotal role in the patho- 
genesis of PT (1-3,13). The pathogenetic mechanism 
underlying such neurologic dysfunctions in celiac dis- 
ease is unknown, even if an autoimmune process seems 
to play a causal role (9). Since there is evidence of a 
close relationship between celiac disease and intestinal 
lymphoma (14), it is conceivable that a similar mecha- 
nism may account for our patient’s action PT. Although 
we were unable to identify any antineuronal-specific an- 

Movernenf Oicorders, V d .  /2, No 5. 1997 

 15318257, 1997, 5, D
ow

nloaded from
 https://m

ovem
entdisorders.onlinelibrary.w

iley.com
/doi/10.1002/m

ds.870120530 by U
niversità D

i C
atania C

entro B
iblioteche E

, W
iley O

nline L
ibrary on [15/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



ACTION PALATAL TREMOR 797 

FIG. 2. Axial T2-weighted 2,000/100/2 magnetic resonance image at 
the level of the upper medulla. Note the bilateral hyperdensities, prob- 
ably corresponding to a bilateral enlargement of the inferior olives. 

tibodies, however, a paraneoplastic brainstem encepha- 
litis cannot be ruled out (15-17). Nevertheless, in such 
instances, myoclonic activities are usually continuous 
and unmodified by sleep or other maneuvers (17). 

The action palatal tremor we observed in our patient 
should be differentiated from the oculomasticatory myo- 
rhythmia associated with Whipple’s disease (1 8). The 
latter is characterized by involuntary, rhythmic, and per- 
manent movements of the yes in convergence and con- 
current contractions of the masticatory muscles and of 
the proximal and distal skeletal muscles (1 9). In Whip- 
ple’ s disease, moreover, both the hypertrophic degenera- 
tion of the inferior olivary nuclei and movements of the 
palate are usually absent (18). 

Finally, clonazepam was effective in reducing action 
PT and normalizing the blink reflex recovery curve as 
well. This therapeutic action may be mediated via inhibi- 
tory GABAergic modulation and further confirms the 
efficacy of clonazepam in treating patients with muscle 
jerks precipitated by action (19). 

Legends to the Videotape 
Segment 1. At rest, the patient experienced no abnor- 

mal facial twitching, but his attempts at speaking induced 
jerking of the facial muscles and of the eyelids bilater- 
ally, with clear left-sided predominance. His speech was 
dysarthric but intelligible. 

Segment 2. Similarly, palatal tremor never occurred at 
rest, whereas prolonged phonation triggered synchronous 
rhythmic palatal movements lifting the posterior part of 
the soft palate, including the uvula, which stopped again 
when voluntary effort ceased. 

Segment 3. Of note, swallowing, but no other volun- 
tary motion, such as smiling, caused jerking. 
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