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Introduction 

SMA syndrome is a neurosurgical phenomenon characterized by 

contralateral motor deficits and speech impairment. This can manifest 

clinically as hemiplegia and mutism and can range from none to 

global akinesia. Aetiologies of SMA syndrome are mainly iatrogenic, 

with unilateral SMA syndrome most commonly occurring as a result 

of surgery involving the SMA [1,2,3,4,5]. The incidence of SMA 

syndrome varies greatly in published literature, with Samuel et al. 

describing an incidence of 23-100% following resection of the SMA 

[6]. Bilateral SMA syndrome is less common with few cases being 

reported [7]. While rare, the clinical significance of bilateral SMA 

syndrome is considerable due to its similarity in presentation to 

‘locked-in syndrome’ which can cause distress to a patient, as well as 

its uniquely transient nature of symptoms, often leading to a complete 

functional recovery. As such, recognising bilateral SMA syndrome as 

a potential complication of SMA-involving surgery and counselling 

patients accordingly is critical especially with regards to managing 

patients’ expectations regarding recovery. 

In neurosurgical practice, SMA syndrome is a clinical diagnosis based 

on a patient’s symptoms and their temporal relations to SMA- 

involving surgery. While the diagnosis is usually made by a 

neurosurgeon, a multidisciplinary approach to evaluation and 

treatment with other subspecialty inputs may be considered, including 

but not limited to radiology (specifically neuro-radiology), 

physiotherapy, occupational therapy, speech therapy and 

rehabilitation medicine etc. 

The SMA-proper, corresponding to Brodmann area 6, is located in the 

superior frontal gyrus in the posterior aspect [10,11,12,13]. Its 

 

 

functions include behavioural planning, movement execution as well 

as speech production [14]. 

We present a case of bilateral SMA syndrome resulting in expressive 

dysphasia and tetraplegia following uncomplicated debulking of 

parasagittal brain metastases. Fortunately, her speech deficit resolved 

within 1 week and limbs power in a 1 month. During this period of 

ordeal, she was understandably anxious about her neurological 

prognosis. In this article, we conducted a literature review on the 

clinical presentation and course of neurological recovery of bilateral 

SMA syndrome, along with their possible underlying mechanisms. 

 

Case Summary 

A 33-year-old Chinese woman presented with a two-week history of 

progressively worsening bilateral lower limb weakness, urinary 

incontinence, nausea, vomiting, and neck and back pain. She had a 

significant medical history of Grade 2 left breast carcinoma, estrogen 

receptor/progesterone receptor (ER/PR) positive and human 

epidermal growth factor receptor 2 (HER2) negative, for which she 

underwent a left breast fat skin-sparing mastectomy three years 

earlier. 

Her upper limbs power were Medical Research Council (MRC) Scale 

4+ out of 5 and lower limbs power were MRC 4-/5. The rest of her 

neurological examination was normal. Initial non-contrast magnetic 

resonance imaging (MRI) of the whole spine revealed mild multilevel 

degenerative disc disease without significant disc bulge or protrusion. 

However, a subsequent cranial MRI showed a 5.2 x 5.8 x 4.1 cm 

enhancing heterogeneous parasagittal mass centered on the bilateral 

superior frontal gyrus, right larger than left, involving the region of 
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the supplementary motor area (SMA). There was marked surrounding 

vasogenic edema and considerable mass effect on the bilateral lateral 

ventricles and corpus callosum, with a noted left midline shift (see 

Figure 1 for pre-operative MRI). 

Surgical debulking was indicated due to presence of significant mass 

effect on the brain with perilesional oedema. The aim of surgery is to 

improve her quality of life and to improve the efficacy of adjuvant 

chemoradiation therapy. The patient underwent a craniotomy and 

debulking of the tumor through an interhemispheric approach. Care 

was taken to minimize brain retraction and debulking was performed 

with a combination of bipolar cautery and Cavitron Ultrasonic 

Surgical Aspirator (CUSA). Due to concerns about the Callos 

marginal arteries coursing through the tumor, further resection at the 

base was limited, leaving an inferior remnant (see Figure 2 for post- 

operative MRI). Importantly, there was no evidence of significant 

restricted diffusion implying ischaemia. The final histology was 

consistent with metastatic breast carcinoma. 

 

Figure 1: Axial (A) and coronal (B) T1-weighted images post-gadolinium contrast enhancement MRI images show an enhancing heterogeneous 

parasagittal mass measuring 5.2 x 5.8 x 4.1 cm involving both cerebral hemispheres at the region of the supplementary motor areas. 

 

Figure 2: Axial (A) and coronal (B) T1-weighted image post-gadolinium contrast enhancement MRI image shows shows interval reduction in 

size with grossly stable perilesional oedema post subtotal debulking of the tumour. 

 

Postoperatively, she was tetraplegic and exhibited expressive aphasia. 

Over the next two days, her neurological condition improved, with 

initial limb power recovery observed on the left side, followed by the 

right. She was able to communicate using communication boards, 

demonstrating preserved receptive language abilities. Her speech 

function improved significantly and by seven days post-surgery, she 

was able to converse in full sentences. She underwent inpatient 
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rehabilitation. Her limbs power recovered to MRC 5 and was 

discharged functionally independent on postoperative day 28. 

She was started on letrozole and completed a course of stereotactic 

radiation therapy (30Gy over 5 fractions) to the surgical cavity and 

remnant tumour. 

Literature Review 

Reports on bilateral SMA syndrome in existing literature are limited. 

A keyword search with “bilateral supplementary motor area 

syndrome” and “bilateral SMA syndrome” was conducted on 

Pubmed, revealing three case reports by Heiferman et al., Friedler et 

al. and Wangapakul et al. [7,8,9]. We compare the aetiology, clinical 

presentation, onset of symptoms and duration of recovery of these 

cases with our patient (Table 1). 

 

Table 1: Cases of bilateral SMA syndrome. 
 

Author Title Aetiology Presentation Onset of 

Symptoms 

Duration of 

recovery 

Heiferman 

et al. (2014) 

Bilateral supplementary motor area syndrome 

causing akinetic mutism following parasagittal 

meningioma resection 

Parasagittal 

meningioma 

Quadriparesis, 

apraxia, aphasia 

Within 24 

hours 

2 years 

Parasagittal 

meningioma 

Quadriparesis, 

aphasia, gait ataxia 

1 week 2 years 

Friedler 

et al. (2024) 

Bilateral Supplementary Motor Area Syndrome 

Presenting with Functional Quadriparesis and 

Apraxia 

Parafalcine 

meningioma 

Quadriparesis, 

dysphasia 

Less than 

72 hours 

12 weeks 

Wangapakul 

et al. (2024) 

Akinetic mutism following bilateral parasagittal 

meningioma occupied supplementary motor 

area removal and the spontaneous recovery of 

symptoms 

Parasagittal 

meningioma 

Quadriparaesis, 

aphasia 

24 to 48 

hours 

1 year 

 

The aetiologies of bilateral SMA syndrome in current literature are 

remarkably similar, with all three case reports describing a parafalcine 

or parasagittal meningioma as the inciting lesion that was resected 

prior to the onset of the syndrome. To our knowledge, our patient is 

the first case of a bilateral SMA syndrome caused by a metastatic 

carcinoma instead of a primary brain tumour. 

A key observation to note is that in all cases of bilateral SMA 

syndrome, the tumour is always located at the parasagittal region. 

This results in an SMA lesion that spans both the right and left SMA, 

giving rise to the characteristic syndrome. It follows therefore that 

most tumours described in literature are meningiomas due to the 

proximity of the meninges to the parasagittal area, and the growth of 

a parasagittal meningioma would invariably lead to bilateral 

involvement of the SMA. As our case report describes, brain 

metastases at a similar location can have similar bilateral neurological 

sequelae as a meningioma. 

Comparing the presentations of the cases, all three authors described 

cases of patients who presented with profound motor deficits and 

patients in all three case reports developed quadriparesis, as did our 

patient. While patients described by Heiferman, Wangpakul and us 

displayed complete aphasia, the patient described by Friedler et al. did 

not display a similar magnitude of aphasia in their patient. The authors 

provided little detail of the speech deficit that their patient 

experienced, limiting any meaningful comparison of the type of 

speech deficits experienced by the patients. The onset of symptoms 

described varied across the board from an acute onset post-

operatively to a subacute onset of up to one week, both described by  

 

Heiferman et al. Our patient demonstrated a similar acute onset of 

symptoms within 24 hours while the patient described by Wangapakul 

was noted to have an onset of symptoms between 24 to 48 hours. 

Friedler et al. provided limited description of the onset of symptoms of 

their patient but can be inferred to have an onset of less than 72 hours. 

The duration of complete recovery of the symptoms was extremely 

varied. Heiferman et al. described a recovery time of 2 years for both 

their patients in their report, while Friedler et al. and Wangpakul et al. 

described a recovery time of 12 weeks and 1 year respectively. By 

contrast, our patient had a recovery time of 4 weeks, a notably fast 

time of recovery compared to other case reports. This is possibly 

attributed to very cautious brain retraction during surgery which may 

have resulted in lesser damage to the SMA. 

 

Discussion 

Patients with SMA syndrome present with severe impairment of 

voluntary movements and aphasia, usually after ischaemia or surgery 

involving the SMA-proper. We discuss possible mechanisms of 

motor and speech deficits in SMA syndrome as well as its 

characteristic transient nature, comparing cases of unilateral and 

bilateral SMA syndrome. 

Motor deficits are one of the defining clinical features of SMA 

syndrome. The mechanism behind motor deficits in SMA can been 

postulated to be due to the SMA’s structural relationship with other 

motor areas. The SMA is closely linked to the primary motor cortex 

as well as the prefrontal cortex, with some studies suggesting the 

SMA complex serving as a gateway between the two areas [23]. Other
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cortical and subcortical structures include corticospinal tracts, the 

primary motor, premotor and cingulate cortices, basal ganglia, 

cerebellum, thalamus and the contralateral SMA, as seen in existing 

literature [25,26,27,28,29,30]. A well-defined somatotropic 

organisation of the SMA is also observed with the caudal end showing 

a lower limb representation and the rostral end showing a face 

representation [24], although the relationship between this and the 

pattern of motor deficits seen in SMA syndrome is not well- 

researched. 

Speech deficits in SMA syndrome commonly manifests as aphasia 

and mutism [18], which can be disconcerting for patients. The SMA 

plays a supraordinate role in speech communication [10], while the 

SMA-proper is thought to be involved in aspects of initiation and 

timing in speech processing [21] and exhibits strong connectivity to 

the motor cortex [22]. It is posited that the SMA-proper is linked to 

the language network via numerous major pathways, involving the 

thalamus, basal ganglia, cerebellum and premotor cortex [10]. Of 

note, the SMA is also linked with the Broca area, with an increased 

resting state connectivity between the two areas being reported in a 

case of auditory verbal hallucinations [31]. The patient mentioned in 

this case report demonstrated a difficulty in producing speech but 

preservation of comprehension ability consistent with expressive 

aphasia and was able to communicate through the use of 

communication boards. This phenomenon may be possibly explained 

by the SMA’s numerous connections with other areas of the brain 

including the Broca area. 

A cardinal feature of SMA syndrome is the transient nature [14] of 

neurological symptoms. Recovery is progressive with return of 

function usually beginning one week after surgery with subsequent 

resolution of deficits within weeks to days to weeks [15,16], rarely 

persisting beyond one year [14]. The transient nature of neurological 

deficits found in unilateral SMA syndrome is believe to arise from the 

redundancy of the SMA proper, in which the contralateral SMA- 

proper assumes some function when the SMA-proper is affected by 

tumours or vascular malformations [17]. Neuroplasticity of the SMA- 

proper along with bilateral connectivity allows for reorganisation of 

activity in the SMA-proper, enabling functional recovery [18,19, 20]. 

By contrast, the recovery of bilateral SMA syndrome has been 

reported as being more gradual as compared to that in unilateral SMA 

syndrome [7]. The mechanism behind recovery in SMA syndrome is 

less well-known and several have been proposed, including venous 

hypertension and oedema following superior sagittal sinus (SSS) 

ligation, transient ischemia associated with post-operative vasospasm 

and post-operative epileptic activity within the SMA-proper, although 

there is insufficient literature to demonstrate these convincingly [7]. 

We note that the patient mentioned in this case report had near- 

resolution of symptoms including expressive aphasia within a month 

post-surgery which differs from previously reported slower recovery 

in other cases of bilateral SMA syndrome, suggesting that the transient 

deficits observed could be due to the intrinsic neuroplasticity of the 

SMA-proper rather than the postulated mechanisms above. 

During surgery, great care was taken to avoid excessive retraction of 

the brain parenchyma. Despite this, she developed bilateral SMA 

syndrome. However, as long as there is no evidence of haemorrhage 

and infarction on the post-operative MRI, we can counsel patients on 

this syndrome which carries a favourable prognosis. 

 

Conclusion 

SMA syndrome is a neurosurgical phenomenon characterised by 

transient deficits in motor and speech functions with subsequent 

recovery. Bilateral SMA involvement is less commonly reported with 

variable recovery time of neurological deficits. Postoperative imaging 

to rule out hemorrhage or infarction is essential. Clinicians as well as 

patients should persevere during this challenging period while 

expecting recovery. 
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