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Case series
According to local regulations, the institutional re-

view board (IRB) voided the need for ethics approval or 
informed consent for this retrospective case-series study, 
as the patients are fully anonymized and have received 
the standard care according to the institution guidelines. 
Nine patients with tumors engaging the premotor area of 
the left frontal hemisphere were operated on by the lead-
ing author over the period from 2010 to 2018, in the set-
ting of two tertiary care centers. All patients were clini-
cally defined as right-handed. Five of them were male 
and four female, with a median age of 47 years, range 
27-60 years. Six patients harbored intra-axial and three 
extra-axial masses. The most common clinical presenta-
tion was that of focal motor seizures (five cases); three 
patients developed right-sided central hemiparesis, and 
one manifested with psycho-organic (frontal apathy-
abulia) syndrome. The diagnosis was confirmed by con-
trast-enhanced magnetic resonance imaging (MRI). In all 
patients, we found tumor infiltration of the SMA cortex 
and gyrus cinguli involvement in three. Detailed neurol-
ogy assessment preoperatively and immediately postop-
eratively (after waking the patient), then periodically as 
needed for at least one year, was performed with empha-
sis on the motor power, skills, and speech and language 
functions. A summary of the patients’ demographic and 
clinical data is available in Table 1. 

Tumor excision was performed under general an-
esthesia, never using awake craniotomy. To define the 
SMA, we used the following morphologic criteria: the 
posterior border being the sulcus precentralis, the anterior 
border a transversal line at the level of the anterior part 
of the corpus callosum, the lower border in the medial 
plane, sulcus cinguli, the lateral border, in the field of gy-
rus frontalis superior without definite microsurgical bor-
der laterally. Volumetric microsurgical resection was per-
formed using neuro-navigational systems: VectorVision-
Brain LabTM (Munich, Germany) in three patients and ul-
trasound-guided system SonoWand InviteTM (Trondheim, 
Norway) in six. As “volumetric resection” is defined the 
excision of the tumor under neuronavigation control, us-
ing the preoperatively calculated tumor volume based on 
neuronavigation protocol DICOM (Digital Imaging and 
Communications in Medicine) images. We pursued gross 
total tumor excision. In all cases, the bridging veins and 
the integrity of the superior sagittal sinus were spared. All 
patients received anticonvulsant prophylactics (Valproate 
20 mg/kg/24 hr or about 1,000-1,500 mg in two divided 
doses). With the onset of neurologic deficit, the patients 
received oral Dexamethasone at 12 mg daily for three 
days, tapered over ten days. Vasoactive medications were 
not used in the perioperative period. The minimal clinical 
follow-up period was one year; control computed tomog-
raphy (CT) imaging was performed 24-48 hours postop-

Table 1: Demographic and clinical features of the nine patients who underwent surgery for left premotor area tumors and 
developed postoperatively supplementary motor area syndrome.
Case

№
Sex Age Histology Preoperative 

symptoms
Location Resected 

volume 
cm3

Postoperative
symptoms

Time to
recovery

1 M 55 Meningioma II Contralat
hemiparesis 4/5 
Focal motor 
seizures

Left precentral 
gyrus

53 Rt foot central 
weakness 2/5
Contralateral
akinesia 3/5

Three months

2 F 34 Astrocytoma II Focal motor 
seizures

Left precentral 
gyrus

9.2 Contralateral 
akinesia 2/5

Two months

3 F 42 Astrocytoma II Focal motor 
seizures

Left precentral 
gyrus

17.1 Contralateral 
akinesia 3/5

Three weeks

4 M 27 Astrocytoma II Focal motor 
seizures

Left frontal lobe 23.5 Mutism One month

5 F 54 Meningioma II Contralat 
hemiparesis 4/5 

Left precentral 
gyrus

59 Contralateral 
akinesia 2/5

Two weeks

6 M 60 Astrocytoma III Contralat 
hemiparesis 4/5 

Left precentral 
gyrus 
Left frontal 
cingulate gyrus

45 Contralateral 
akinesia 3/5
Mutism

One month

7 M 47 Astrocytoma III Contralat 
hemiparesis 4/5 

Left precentral 
gyrus 
Left frontal cingu-
late gyrus

28 Contralateral 
akinesia 3/5
Mutism

Six weeks

8 F 34 Astrocytoma II Focal motor 
seizures 

Left precentral 
gyrus

14.7 Contralateral 
akinesia 4/5

One week

9 M 58 Meningioma III Psychoorganic 
syndrome
(apathia-abulia)

Left frontal lobe
Left frontal cingu-
late gyrus

54 Mutism Two months

Rt: right.




