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HIGHLIGHTS
• We describe a patient with bilateral complete ptosis following subdural hemorrhage.
• Interestingly, the patient had no parenchymal lesion.
• The patient made a full recovery from the cerebral ptosis after several weeks.
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ABSTRACT

Although cerebral ptosis is rare, it is commonly associated with unilateral right cerebral 
hemisphere lesions. We report a case of a 79-year-old woman who presented with bilateral 
complete ptosis after a traumatic right fronto-temporo-parietal subdural hemorrhage (SDH). 
Bilateral ptosis was the primary manifestation of the acute right SDH, and the patient had 
no parenchymal lesion. Her prognosis was good, and she made a complete recovery. Right 
hemispheric hypoperfusion, as demonstrated on brain perfusion single-photon emission 
computed tomography, implied that the lateralization of eyelid control was in the right 
hemisphere, in line with previous reports.
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INTRODUCTION

Ptosis is a condition where the upper eyelid falls down, making it difficult to open the eye 
and narrowing the margin of the upper eyelid [1]. The differential diagnosis of acquired 
ptosis can be challenging due to multiple possible etiologies, including supranuclear 
lesions, oculomotor complex lesions, oculosympathetic lesions, neuromuscular junction 
dysfunction, neuromuscular disease, and mechanical lid abnormalities [2]. Cerebral ptosis 
(CP) refers to weakness of the levator palpebrae superioris muscle attributable to a cerebral 
hemispheric lesion and not the brainstem, oculomotor nerve, or oculosympathetic fibers 
[1]. CP can occur unilaterally or bilaterally. A contralateral cerebral hemispheric lesion, such 
as a middle cerebral artery infarction, tumor, or arteriovenous malformation, can cause a 
unilateral supranuclear ptosis. On the contrary, bilateral CP may occur with unilateral or 
bilateral hemispheric lesions [3].

Excluding emergency situations is crucial while diagnosing CP, since ptosis can be a warning 
sign of severe medical problems; for example, bilateral complete ptosis can be confused 
with a state of decreased consciousness. In the rare case of massive infarction of the right 
hemisphere, bilateral CP is also a sign of impending herniation [4].
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Although CP is considered rare, bilateral CP caused by traumatic brain injury without a 
cerebral parenchymal lesion has never been reported. Herein, we report a case of bilateral CP 
developed after acute right subdural hemorrhage (SDH). The patient has provided informed 
consent for the publication of this case.

CASE REPORT

A 79-year-old woman with hypertension and diabetes mellitus was hospitalized for mild left 
hemiparesis and bilateral CP that developed after traumatic brain injury (TBI) due to falling 
down in her room, accompanied with loss of consciousness. Initially, her glasgow coma 
scale was 15 with no evidence of post-traumatic amnesia. Computed tomography (CT) of the 
brain revealed a traumatic right fronto-temporo-parietal SDH without any skull fracture or 
other structural abnormalities that could damage the pathway of the oculomotor nerve. No 
evidence of any other parenchymal or midbrain lesions was observed by magnetic resonance 
imaging (MRI; Fig. 1). Mild midline herniation was observed on performing brain imaging 
studies. She underwent an urgent craniotomy for the removal of the SDH and received 
post-operative care in the intensive care unit for seven days. For additional neuroimaging 
information, brain perfusion Tc-99m EDC single-photon emission CT (SPECT) was 
performed to evaluate brain metabolic activity. The brain perfusion SPECT revealed 
hypoperfusion in the right temporal region and right basal ganglia (Fig. 2).

Neurologic examination performed after surgery revealed that the patient had an alert 
mental status and was obeying complex commands. Initially, the manual muscle test (MMT) 
[5] grade of the right side was 3 and that of the left side was 2, and she was completely 
dependent for daily life activities. The cranial nerve examination revealed no abnormalities; 
gaze deviation or visual field loss were not found, and the pupils were symmetric, reactive, 
and normal-sized. Additionally, no extra-ocular movement (EOM) limitation or decrease in 
visual acuity was observed. However, she had complete bilateral ptosis even when attempting 
to open her eyes. Contraction of the levator palpebrae superioris muscle was not visible, 
and instead, compensatory contraction of the frontalis muscle was observed. Furthermore, 
involuntary eye opening was also impaired. The results of facial nerve conduction studies, 
electromyography, and blink reflex studies to evaluate the temporal and zygomatic branches 
of the facial nerve were normal.
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Fig. 1. Brain CT and MRI demonstrate a right fronto-temporo-parietal subdural hematoma. (A) Initial brain CT (axial). (B) Brain T2-weighted MRI (axial) without 
parenchymal lesion. (C) Brain T2-weighted MRI (axial) without midbrain lesion. 
CT, computed tomography; MRI, magnetic resonance imaging.
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Although she had difficulty in participating in the rehabilitation programs due to complete 
bilateral ptosis, she received rehabilitation training via activities on a mat with the assistance 
of physical therapists and an occupational therapist. To improve the effectiveness of the 
rehabilitation, double eyelid tapes for upward fixation of the upper eyelid and eyelid glue, 
which is an adhesive that fixes the eyelids to the supraorbital structures, were temporarily 
applied during rehabilitation treatment.

Bilateral ptosis tends to improve after three weeks following the onset of TBI. Three weeks after 
the onset of TBI, the vertical length of the palpebral fissure was measured as 4 mm bilaterally, 
and the bilateral upper lid margin-corneal light reflex distance was 0 mm. The bilateral levator 
excursion amplitudes from downgaze to upgaze were measured as 6 mm. The bilateral ptosis 
gradually improved with intensive rehabilitation. Six weeks after onset, the palpebral aperture 
measured 7 mm bilaterally, the superior margin-reflex distance was 3 mm bilaterally, and the 
levator excursion amplitudes from downgaze to upgaze measured 11 mm bilaterally.

At the time of discharge, the patient's bilateral ptosis was completely resolved. Her muscle 
strength also improved to MMT grade 5 on both the sides, and she could walk and perform 
daily life activities independently.

DISCUSSION

Bilateral CP is a rare and challenging condition to diagnose. A majority of the literature 
has described it in association with right hemisphere vascular damage, such as middle 
cerebral artery stroke [6,7]. SDH is a collection of blood between the dura and the arachnoid 
membranes, usually induced by head trauma caused due to motor vehicle accidents, falls, 
and assaults [8]. To our knowledge, this is the first case report to state that acute traumatic 
SDH on the right side could result in bilateral CP.
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Fig. 2. Brain perfusion Tc-99m EDC single-photon emission computed tomography demonstrates hypoperfusion 
in the left frontal and right temporal regions, and the right basal ganglia.
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For the diagnosis of ptosis, history taking and physical examination is important [9,10]. 
In this case, we could exclude ptosis caused by orbital lesions initially by history taking. 
Additionally, myogenic ptosis could be ruled out from normal findings of electromyography 
and acetylcholine receptor antibody test. Thereby, neurogenic ptosis is the most likely cause. 
Upon physical examination, the pupil, EOM, and cranial nerve were found to be normal. The 
upper eyelid muscles and their innervations did not correspond to the general differential 
diagnosis of ptosis caused by the oculomotor nerve, oculosympathetic neurons, and the 
facial nerve. Excluding oculomotor nerve palsy is important when the levator palpebrae 
superioris muscle exhibits abnormal findings. Oculomotor nerve palsy can be caused by 
problems in the pathway from the oculomotor nucleus in the midbrain to the extraocular 
muscles, eyelids, and pupils. It passes through the midbrain, the subarachnoid space, the 
lateral wall of the cavernous sinus, and is divided into superior/inferior branches to the ocular 
area of extraocular muscles, eyelids, and pupils [11]. Since no structural abnormality invading 
the pathway was observed in brain imaging studies, the probability of oculomotor nerve palsy 
is unlikely. Based on this, the ptosis was presumed to be CP, caused by right hemisphere 
brain activity reduction. CP is very rare, and its mechanism is not clearly identified; hence, it 
is important to perform relevant differential diagnosis for it.

The criteria for the diagnosis of CP have not yet been established. Manconi et al. [12] 
proposed inclusion and exclusion criteria. The reported inclusion criteria were as follows: 1) 
sudden bilateral lid drop within 48 hours of stroke, 2) voluntary, spontaneous, and automatic 
impairment in eyelid opening, 3) preserved voluntary frontalis muscle contraction, and 4) 
neuroradiological evidence of supratentorial ischemic or hemorrhagic damage. The exclusion 
criteria were presented together to distinguish the following causes of ptosis: apraxia of lid 
opening (ALO), impaired consciousness, blepharospasm, intrinsic oculomotor dysfunction, 
neuromuscular disease, brain stem dysfunction, and subtentorial lesions. In this case, ALO 
and blepharospasm should be differentially diagnosed. ALO is a condition of abnormal 
motor control of the eyelid causing difficulty in initiating lid elevation. It is related to lesions 
of the right cerebral hemisphere or bilateral hemispheric lesions, and also occurs with 
extrapyramidal disorders like progressive supranuclear palsy or Parkinson's disease [13,14]. 
Both voluntary and involuntary eye opening were impaired in this case, and manually lifting 
the eyelid was also ineffective. Furthermore, blepharospasm was also excluded, as there 
were no orbicularis oculi muscle contractions to prevent the eyelids from opening. Since the 
location of the SDH in this case was supratentorial, it partially satisfies the fourth inclusion 
criteria, although the notable difference in this case was that an extra-axial lesion rather than 
an ischemic or hemorrhagic lesion, caused the CP.

Although the mechanisms and clinical significance of CP remain uncertain, experiments 
in both, animals and humans have shown that opening of both eyelids occurs upon 
stimulation of the frontal and occipital lobes [15,16]. Clinically, it has been hypothesized that 
eyelid motor control might be lateralized to the right hemisphere in complete CP [6,7,17]. 
However, the specific mechanism is not yet fully elucidated, and the above hypothesis is still 
controversial [4]. SPECT was performed to confirm brain activity because the patient's CP 
persisted. SDH can reduce brain activity by increasing the intracranial pressure and reducing 
cerebral perfusion pressure and cerebral blood flow. Subdural blood components can also 
reduce the metabolism of the brain. Baechli et al. [18] showed that in rats with acute subdural 
hematoma, pathomechanism by blood constituents aggravated brain edema and reduction 
of glucose metabolism. Schröder et al. [19] introduced two cases and showed that cerebral 
blood flow, which had decreased due to subdural hematoma, increased again after hematoma 
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removal. Although there was no parenchymal lesion found on imaging, the clinical 
manifestations combined with the brain SPECT results indicated temporary dysfunction or 
suppression of the right cerebral hemisphere. This finding is in line with previous reports 
of dominance of the right hemisphere in lid control [6,20]. The hypoperfusion in the right 
basal ganglia on the brain SPECT in this case may be a clue to the mechanism of bilateral 
CP. The basal ganglia are hypothesized to be involved in the regulation of eye opening in the 
supplementary motor area via the thalamus [21]. Based on this, it can be speculated that the 
decreased brain activity in the right hemisphere caused bilateral CP by weakening the levator 
palpebrae superioris muscle in this patient.

The prognosis of CP is variable and depends on the lesion and etiology [14]. Manconi et al. 
[12] reviewed literature on 75 CP patients, reporting an improvement in ptosis in 70.9%, with 
an average recovery time of 7.5 days. In the case of our patient, not even slight improvement 
was observed until three weeks after the onset, and the patient recovered completely only 
six weeks after the onset. Although the recovery time for the patient in the present case was 
much longer than average, the prognosis of CP due to SDH in the right hemisphere can be 
considered to be good.

In conclusion, bilateral CP is usually associated with right hemisphere infarction, and early 
diagnosis is urgent since acute bilateral CP is usually associated with impending cerebral 
herniation. However, it can also be the primary manifestation of acute right SDH without 
a parenchymal lesion, where the prognosis of CP is good. In this case, the patient without 
abnormal findings in brain MRI was diagnosed with CP using SPECT, to confirm decreased 
brain activity, and by excluding other causes through several tests.
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