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Superior frontal gyrus

The superior frontal gyrus (SFG) makes up about one-third of the frontal lobe of the human brain. It is
bounded laterally by the superior frontal sulcus.

The superior frontal gyrus, like the inferior frontal gyrus and the middle frontal gyrus, is more of a
region than a true gyrus.

Function

Lateral penetration of the Superior frontal gyrus (SFG) in the left hemisphere is associated with
worsening phonemic verbal fluency and has greater explanatory power than active contact location.
This may be explained by lesioning of the lateral SFG-Broca area pathway, which is implicated in
language function 1).

Alagapan et al. combined electrocorticography and direct cortical stimulation in three patients
implanted with subdural electrodes to assess if superior frontal gyrus is indeed involved in working
memory. They found left SFG exhibited task-related modulation of oscillations in the theta and alpha
frequency bands specifically during the encoding epoch. Stimulation at the frequency matched to the
endogenous oscillations resulted in reduced reaction times in all three participants. The results
provide evidence for SFG playing a functional role in working memory and suggest that SFG may
coordinate working memory through low-frequency oscillations thus bolstering the feasibility of using
intracranial electric stimulation for restoring cognitive function 2).

The supplementary motor area syndrome is a characteristic neurosurgical syndrome that can occur
after surgery in the superior frontal gyrus.

The superior frontal gyrus (SFG) is thought to contribute to higher cognitive functions and particularly

https://neurosurgerywiki.com/wiki/lib/exe/detail.php?id=superior_frontal_gyrus&media=superiorfrontalgyrus.png
https://neurosurgerywiki.com/wiki/doku.php?id=frontal_gyrus
https://neurosurgerywiki.com/wiki/doku.php?id=frontal_lobe
https://neurosurgerywiki.com/wiki/doku.php?id=superior_frontal_sulcus
https://neurosurgerywiki.com/wiki/doku.php?id=inferior_frontal_gyrus
https://neurosurgerywiki.com/wiki/doku.php?id=middle_frontal_gyrus
https://neurosurgerywiki.com/wiki/doku.php?id=hemisphere
https://neurosurgerywiki.com/wiki/doku.php?id=verbal_fluency
https://neurosurgerywiki.com/wiki/doku.php?id=broca_area
https://neurosurgerywiki.com/wiki/doku.php?id=language
https://neurosurgerywiki.com/wiki/doku.php?id=electrocorticography
https://neurosurgerywiki.com/wiki/doku.php?id=direct_cortical_stimulation
https://neurosurgerywiki.com/wiki/doku.php?id=subdural_electrode
https://neurosurgerywiki.com/wiki/doku.php?id=working_memory
https://neurosurgerywiki.com/wiki/doku.php?id=working_memory
https://neurosurgerywiki.com/wiki/doku.php?id=supplementary_motor_area_syndrome
https://neurosurgerywiki.com/wiki/doku.php?id=syndrome


Last update: 2024/06/07 02:52 superior_frontal_gyrus https://neurosurgerywiki.com/wiki/doku.php?id=superior_frontal_gyrus

https://neurosurgerywiki.com/wiki/ Printed on 2025/06/26 03:14

to working memory (WM), although the nature of its involvement remains a matter of debate. To
resolve this issue, methodological tools such as lesion studies are needed to complement the
functional imaging approach.

du Boisgueheneuc et al have conducted the first lesion study to investigate the role of the SFG in WM
and address the following questions: do lesions of the SFG impair WM and, if so, what is the nature of
the WM impairment? To answer these questions, they compared the performance of eight patients
with a left prefrontal lesion restricted to the SFG with that of a group of 11 healthy control subjects
and two groups of patients with focal brain lesions prefrontal lesions sparing the SFG (n = 5) and right
parietal lesions (n = 4)] in a series of WM tasks. The WM tasks (derived from the classical n-back
paradigm) allowed us to study the impact of the SFG lesions on domain (verbal, spatial, face) and
complexity (1-, 2- and 3-back) processing within WM. As expected, patients with a left SFG lesion
exhibited a WM deficit when compared with all control groups, and the impairment increased with the
complexity of the tasks. This complexity effect was significantly more marked for the spatial domain.
Voxel-to-voxel mapping of each subject's performance showed that the lateral and posterior portion of
the SFG (mostly Brodmann area 8, rostral to the frontal eye field) was the subregion that contributed
the most to the WM impairment. These data led us to conclude that (i) the lateral and posterior
portion of the left SFG is a key component of the neural network of WM; (ii) the participation of this
region in WM is triggered by the highest level of executive processing; (iii) the left SFG is also
involved in spatially oriented processing.

The findings support a hybrid model of the anatomical and functional organization of the lateral SFG
for WM, according to which this region is involved in higher levels of WM processing (monitoring and
manipulation) but remains oriented towards spatial cognition, although the domain specificity is not
exclusive and is overridden by an increase in executive demand, regardless of the domain being
processed. From a clinical perspective, this study provides new information on the impact of left SFG
lesions on cognition that will be of use to neurologists and neurosurgeons 3).
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Superior frontal gyrus tumor.

Quiz

The superior frontal gyrus (SFG) makes up about two thirds of the frontal lobe of the human brain

Y/N

The role of the superior frontal gyrus (SFG) is not yet clear

Y/N

The superior frontal gyrus (SFG) plays a functional role in working memory

Y/N
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