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BACKGROUND Disruptions of the inferior longitudinal fasciculus (ILF) in the nondominant temporal lobe can lead to the rare but significant higher
visual-processing disturbance of prosopagnosia. Here, the authors describe a 57-year-old right hand-dominant female with a large breast cancer brain
metastasis in the right temporal lobe who underwent resection and subsequent Gamma Knife radiosurgery. She presented with difficulty with facial
recognition, but following surgical intervention, the prosopagnosia became more profound.

OBSERVATIONS Even in nondominant cortex, significant deficits can arise when operating near higher visual-processing centers, including the ILF.

LESSONS This case highlights the utility of imaging-based tractography obtained from preoperative imaging for resective surgical planning even when
operating in areas that do not involve what is traditionally considered elegant areas of the brain. To optimize neurological outcomes in metastatic tumor
resection, awareness and diffusion tensor imaging of neighboring, displaced white matter tracts may prevent permanent deficits in higher visual
processing.

https://thejns.org/doi/abs/10.3171/CASE21313
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The inferior longitudinal fasciculus (ILF) is a white matter associa-
tion tract between the temporal and occipital lobes that has a signifi-
cant role in visual processing and visual memory. The ILF primarily
serves as a connection between the occipital extrastriatal cortex and
the anterior temporal lobe.1 The emergence of advanced imaging
modalities and tractography, in conjunction with white matter dissection,
has further elucidated subcomponents of the ILF, identified in some
recent studies as four main subfasiculi: dorsolateral-occipital, cuneal,
fusiform, and lingual branches; however, variability among individuals
exists, and there remains ongoing discussion on these subcompo-
nents.1–3 Recent anatomical studies have also shown that the volume
of the ILF tends to be lateralized to the right; however, it has also
been reported to have stronger connectivity on the left.1,3

The ILF is closely associated with neighboring white matter
tracts. The ILF courses inferior to the superior longitudinal fascicu-
lus, inferior and lateral to the arcuate fasciculus, and medial to the
vertical occipital fasciculus, as well as close to the uncinate fascicu-
lus in the medial temporal pole.3 The ILF is also closely associated

with primary visual pathways, coursing inferior and lateral to the
optic radiations in the temporal lobe.4

Disruption to the ILF and other associated neighboring white
matter tracts can lead to a significant variety of language and
visual disturbances. Lesions of the anterior optic radiation in the tem-
poral lobe, Meyers Loop, results in the characteristic superior homon-
ymous quadrantanopia.5 Disruption of the arcuate fasciculus and
sucperior longitudinal fasciculus, in the dominant hemisphere, can
lead to disorders of language processing and dysarthria.6 Interruption
of the uncinate fasciculus can cause semantic paraphasias.6

Prosopagnosia, the inability to recognize familiar faces, is a
unique disorder that develops from a disruption of the ILF.7 Proso-
pagnosia is a rare condition but has been described in scattered
case reports throughout the years, caused by a variety of etiologies,
including progressive degeneration of the temporal lobes, vascular
anomalies of the posterior cerebral arteries, congenital cases, and
neoplastic lesions interfering with connections to the fusiform face
area.8–11 Generally, prosopagnosia presents as inability recognize
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any familiar faces, even in immediate family members, without defi-
cits in other visual processes.12 Right hemisphere dominance has
been demonstrated in the development of prosopagnosia.12–14 In
this report, we describe a patient with acquired prosopagnosia that
becomes more profound following a resection of a metastatic lesion
near the ILF in the nondominant temporal lobe.

Illustrative Case
The patient is a right hand dominant 57-year-old female with

locally advanced triple-negative breast cancer treated with bilateral
mastectomy and axillary dissection, neoadjuvant chemotherapy
(doxorubicin, paclitaxel, capecitabine), and chest wall radiation. At
the time of presentation, 2 years after her initial diagnosis, she had
no known evidence of ongoing disease. She presented to the emer-
gency department with complaints of 10 days of progressive head-
aches, localized to her right side, with associated nausea, vomiting,
and “flashing light” visual disturbances in the left hemifield. It was
also noted that she had been having mild difficulty with facial recog-
nition for 2 months. Her physical exam was significant for left hom-
onymous superior quadrantanopia involving the entire quadrant.

Computed tomography brain imaging revealed a hypodense, multi-
lobulated lesion in the right posterior temporal lobe with associated
low-density edema and mass effect. On magnetic resonance imaging
(MRI), the irregular mass was measured at 6.0 � 3.8 � 4.0 cm with
thin peripheral enhancement increased at the inferior margin with sur-
rounding T2/fluid-attenuated inversion recovery (FLAIR) signal abnor-
mality extending superiorly along the temporal stem and along the
internal capsule (Figs. 1 and 2).

A right temporal craniotomy for resection of the mass was per-
formed 3 days after admission. The tumor was noted to be partly
cystic. The pathology was consistent with metastatic carcinoma.

Postoperative MRI showed edema but no definite enhancement
along the resection margins (Fig. 3). The FLAIR sequences demon-
strated a disruption of the ILF at the posterior superior aspect of the
resection cavity. She recovered well with a stable left homonymous

superior quadrantanopia. After discharge from the hospital, she
underwent local tumor bed Gamma Knife radiosurgery (8 Gy to the
50% isodose line at each of three sessions). After resection, she
described having more profound prosopagnosia, occasionally even
having difficulty recognizing the faces of her immediate family mem-
bers (Video 1). She experienced occasional visual, gustatory, and
auditory hallucinations as well.

VIDEO 1. Patient describing her experience with prosopagnosia.
Click here to view.

Approximately 3 years following radiosurgery, two additional small
tumor nodules were found, and she underwent radiosurgery. Her proso-
pagnosia remained stable, and she also reported visual agnosia of new
objects while driving. She was referred for formal visual-processing

FIG. 1. MRI of metastatic breast adenocarcinoma in the right temporal
lobe. Left: An axial T2-weighted FLAIR MRI scan. Right: A coronal
T2-weighted FLAIR MRI scan, obtained upon presentation in the preop-
erative period. The surrounding T2/FLAIR signal abnormality extends
superiorly and involves white matter tracts, including the typical location
of the ILF (arrows).

FIG. 2. MRI of metastatic breast adenocarcinoma in the right
temporal lobe. Left: An axial postcontrast T1-weighted MRI scan.
Right: sagittal multiplanar reconstruction MR image. There is nodular,
thin peripheral enhancement surrounding the cystic metastatic lesion.
These images were also obtained upon presentation, prior to
resection.

FIG. 3. MRI 1 day following craniotomy and resection. Left: An axial
T2-weighted FLAIR MRI scan. Right: A coronal T2-weighted FLAIR
MRI scan. There is continued edema throughout the right temporal
lobe with T2/FLAIR signal abnormality surrounding white matter tracts
near typical location of the ILF (arrows).
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testing, which revealed a score of 57/75 on the Exposure Based Face
Memory Test, which was considered a slightly above average score.
She continues to endorse occasionally not recognizing her husband on
the street or confusing another child for her daughter. She has no diffi-
culty recognizing familiar cars, houses, or animals. She has adapted to
these higher cortical visual deficits by using tactile, voice, and other spe-
cific mannerisms to identify familiar individuals.

Discussion
Observations

This case illustrates the rare complication of prosopagnosia arising
from a lesion in the ILF in the nondominant temporal lobe. Prosopagno-
sia, first officially defined in 1947, has been noted in case reports and
small case series throughout the last 70 years.15,16 The inability to recog-
nize faces can have a significant impact on the psychosocial aspects of
daily quality of life.17,18 Prosopagnosia most often occurs with bilateral
lesions involving the ILF, but it has been occasionally noted with unilateral
lesions of the right ILF that disconnect the visual areas from the facial rec-
ognition region in the anterior temporal lobe.12,13

Lessons
Even in the nondominant hemisphere, significant deficits can

arise when operating near higher visual-processing centers, includ-
ing the ILF. This case highlights the potential utility of imaging-
based tractography obtained from preoperative imaging for surgical
planning of tumor resections, even when operating in areas that do
not involve what is traditionally considered critical areas. In the tem-
poral lobe, disruption of the Meyers Loop visual fibers can lead to
superior homonymous quadrantanopia, which tends to improve and
have low impact on vision over time with spontaneous oculomotor
adaptation.19–22 However, disruption of the ILF in the nondominant
hemisphere can cause serious higher visual-processing disorders,
having a more profound impact on psychosocial interactions.17,18

The addition of tractography to assist with intraoperative mapping of
nondominant white matter tracts in the temporal lobe may have
decreased the risk of this disturbance of higher visual processing.
In particular, the extensive superior dissection of the metastatic
lesion could have been avoided, possibly preventing the worsening
prosopagnosia that developed postoperatively. However, this was a
large and life-threatening tumor.

Brain metastasis, contrary to glial tumors, tend to displace rather
than invade the white matter fiber tracts.23 The quality of diffusion
tensor imaging and subsequent tractography is increased in meta-
static lesions that displace rather than invade fibers, further empha-
sizing the utility of tractography during nondominant metastatic
lesion resection.6,24 As most metastatic lesions will undergo postop-
erative irradiation to the resected tumor bed, the surgical extent of
margins near white matter tracts can be altered to preserve higher
visual processing and still maximize tumor control.25–27

Patients undergoing resection of metastatic tumors in the nondo-
minant temporal lobe are at risk for developing critical, lifelong
disturbances of higher visual processing in addition to language def-
icits. In order to reduce neurological complications and maintain
adequate tumor resection margins, knowledge of the white matter
tract anatomy in the occipitotemporal lobes as well as preoperative
and intraoperative use of imaging-based tractography are of great
importance. The possible neurological deficits arising from meta-
static tumor resection near or within nondominant ILF should be
discussed with the patient prior to the procedure and taken into

consideration during preoperative and subsequent radiation therapy
planning.
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