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Introduction

The C-shaped choroidal fissure is positioned centrally 
between the fornix and thalamus (Fig. 1) with the former 
forming its outer margin and the latter, its inner margin. At 
the level of the temporal horn, this fissure is situated between 
the stria terminalis superomedially and the fimbria of the 
hippocampus inferolaterally. Therefore, an understanding of 
this structure is essential role during various brain surger-
ies. Choroidal fissure cysts are related to this fissure and are 
often found incidentally on imaging. Patients are typically 
asymptomatic or, in some cases, symptoms either do not 

correlate with anatomical location or do not require surgical 
treatment.

Embryology
During the first stages of embryologic development, the 

primitive brain is comprised of a single lateral ventricle. Dur-
ing the 8th week of gestation, the vascular pia mater invagi-
nates into the medial aspect of the cerebral hemisphere, giv-
ing rise to the formation of the choroidal fissure (Fig. 2). The 
choroidal fissure extends from the interventricular foramen 
(of Monro) to the posterior end of the primordial ventricular 
system [1]. Mesodermal tissue, mainly comprised of vascular 
structures, migrates into the newly formed ventricular cavity 
through the choroidal fissure to become the tela choroidea 
which will then mature and become more vascularized in or-
der to form the choroid plexus. The choroid plexus attaches to 
the choroidal fissure in the lateral ventricles and no neural tis-
sues develops between the pia mater and ependyma in this fis-
sure making it the thinnest part of the lateral ventricular wall. 
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Abstract: In this paper, the authors discuss the embryology and anatomy of the choroidal fissure, as well as the 
pathophysiology and treatment of cerebrospinal fluid cysts of this structure. Understanding its anatomical relations to nearby 
structures plays an essential role during brain surgeries. With the advancement and availability of imaging techniques, lesions 
of the choroidal fissure are often found incidentally. Patients are usually asymptomatic or exhibit symptoms that do not 
correlate with anatomical location or do not require surgical treatment. The choroidal fissure is a key landmark used during 
brain surgery. Therefore, a comprehensive understanding of it and nearby anatomical structures is essential. Choroidal fissure 
cysts can be found incidentally, and well-known key features will allow one to differentiate them from other lesions. Surgical 
treatment should be reserved for symptomatic patients while asymptomatic patients should be monitored.
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Anatomical and surgical significance
The choroidal fissure consists of three parts in the lateral 

ventricular wall abutting the roof of the third ventricle. The 
three parts are the body, an atrial part, and a temporal part. 
The limits of the choroidal fissure are the interventricular 
foramen, body and atrium of the ventricles, and the inferior 
choroidal point (Figs. 3 and 4) in the temporal horn. The 
absence of eloquent nervous tissue along this invagination 
makes it an important access route to the ventricles and 
basal cisterns. Important vascular structures run through 
the choroidal fissure. Arising from the internal carotid (an-
terior choroidal artery) (Fig. 4) or posterior cerebral arteries 
(posterior lateral choroidal artery) (Fig. 5), the choroidal 
arteries first pass through the basal cisterns and give off 
branches before entering the choroidal fissure. The anterior 
choroidal artery enters the choroidal fissure at the inferior 
choroidal point (Fig. 4) located at the posterosuperior edge 
of the uncus. At the choroidal fissure, the choroidal arteries 
supply the choroid plexuses of the temporal horn, body, roof 
of third ventricle, and atrium [2]. Due to the juxtaposition 
of the temporal horn and choroidal fissure, Yamada et al. [3] 
suggested that the choroidal fissure might act as an overflow 
location in cerebrospinal f luid (CSF) drainage in patients 
with normal pressure hydrocephalus. 

Multiple surgical approaches have been developed in or-
der to access the choroidal fissure and its adjacent structures. 
The interhemispheric approach allows access to the anterior 
circulation via the choroidal fissure. This is particularly help-
ful in some arteriovenous malformation cases, as demon-
strated by da Costa et al. [4], and for removal of large tumors 
in the third ventricle [5]. Surgery involving the choroidal fis-

sure should be conducted at the level of the taenia fornis and 
taenia fimbriae. Avoidance of the taenia choroidea avoids 
injury to the choroidal arteries as well as the thalamostriate, 
thalamocaudate, inferior-ventricular, and lateral-atrial veins, 
which enter and exit the choroidal fissure at this level [6, 7]. 

Accessing the body of the choroidal fissure can be accom-
plished through a corticectomy at the middle frontal gyrus 
or through the genu of the corpus callosum. This approach 
provides access to the lateral ventricles, third ventricle, and 
the velum interpositum in addition to the choroid plexus and 
ventricular structures. Approaches through the temporal 
horn, trans-sylvian-transchoroidal fissure, or transtemporal-
transchoroidal fissure allow for access to structures in the 
crural and ambient cisterns as well as the P2–P3 junction of 
the posterior cerebral artery. A low temporal craniotomy is 
crucial in order to expose the inferior temporal gyrus and 
minimize retraction [8]. In comparison to the transtemporal-
transchoroidal approach, the trans-sylvian-transchoroidal 
approach offers a shorter distance and better angle for ex-
posing the mesial temporal area, if needed [9]. Depending on 
the hemisphere being treated, visual or speech deficits may 
occur with this approach [10]. Access through the choroidal 
fissure exposes the quadrigeminal cistern, pineal region, and 
posterior portion of the ambient cistern. A corticectomy of 
the superior parietal lobule through the intraparietal sulcus 
is preferred over a medial or superior temporal corticectomy 
in order to avoid the optic radiations [6]. 

H

Fig. 1. Coronal brain slice (left) noting the ambient cistern (yellow 
arrow), the choroidal fissure (white arrow), fimbria (red arrow), 
hippocampus (H) and choroid plexus in the temporal horn (black 
arrow); The right sagittal image of the brain notes the relationship 
between the fornix and thalamus from a medial view.
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Fig. 2. Schematic drawing of the developing neural tube. As the 
telencephalic vesicles form from the prosencephalon, note the groove 
on the dorsal tube at the base of the vesicles, which is the primitive 
choroidal fissure. Observe that the choroidal vessels are entering and 
leaving the ventricle via this fissure. ACA, anterior cerebral artery; 
ICA, internal carotid artery; PCom, posterior communicating artery.
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Choroidal Fissure Cysts

A choroidal fissure cyst occurs in the plane of the choroi-
dal fissure (Fig. 6). These have a neuroglial, neuroepithelial 
or arachnoid origin [11]. In addition, focal atrophy in the 
temporal lobe may cause choroidal fissure enlargement, 
mimicking a cyst due to its anatomical relationship [5, 12]. 

Diagnosis and clinical presentations
Choroidal fissure cysts are often incidental findings and, 

as a result, are frequently asymptomatic [13]. Growth of such 

lesions can lead to the appearance of symptoms [14]. In the 
temporal lobe, cysts can lead to seizures [15], although the 
severity of such seizures does not always correlate with im-
aging findings [16]. Some choroidal fissure cysts have been 
diagnosed prenatally [17].

These cysts can occur bilaterally and, in some cases, have 
been associated with septo-optic dysplasia, infantile spasms, 
late-onset diabetes insipidus, and bilateral club feet [18]. Ge-
netic evaluation in one such case revealed interstitial deletion 
of bands 10q26.12 and 10q26.13 [18]. 

Commonly, magnetic resonance imaging (MRI) and 
computed tomography are used for studying cystic masses 
at the choroidal fissure. The coronal plane is most useful in 
distinguishing between choroidal fissure cysts (extra axial) 
and intraparenchymal cysts [19]. The primary goal is to dif-
ferentiate between benign lesions, such as CSF-containing 
cysts, and lesions requiring active treatment, such as infec-
tious cysts or cystic neoplasms.

Lesions at the level of the choroidal fissure can be classi-
fied into three different groups according to their intensi-
ties on MRI: 1) low intensity pattern (CSF), 2) intermediate 
intensity pattern (protein), 3) high intensity pattern (colloid 
cyst or hemorrhage) [20, 21]. Fluid-attenuated inversion 
recovery imaging has demonstrated superiority in cystic 
diagnostic accuracy as it is able to differentiate between 
maldevelopment and neoplasia or inflammation [22]. Other 
key characteristics suggesting CSF-containing cysts include 
homogenous consistency, undetectable wall or associated 
soft tissue mass, lack of surrounding gliosis or edema, and 
absence of contrast enhancement [23]. 

The location of the choroid plexus relative to the cyst can 
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Fig. 3. Axial views of the inferior choroidal 
vein (left) and posterior lateral choroidal 
arteries (yellow arrows; right) at the 
choroidal fissure.

Fig. 4. Schematic drawing of a basal view of the brain (left) noting the 
choroidal fissure at the point of entrance (inferior choroidal point) 
of the anterior choroidal artery (yellow arrow) and for reference, the 
thalamus (blue arrow).
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be used to differentiate temporal intraventricular cysts and 
choroidal fissure cysts. Intraventricular cysts will medially 
displace the choroid plexus, whereas choroidal fissure cysts 
will shift the plexus laterally [24]. However, the only way to 
identify CSF-containing arachnoid and neuroepithelial cysts 
at the choroidal fissure level is by histopathological investiga-
tion.

Treatment
Cysts of the choroidal fissure are generally asymptomatic 

and incidental findings. Recommended treatment consists 
of regular follow up examinations since a small patient 
subgroup may experience lesion growth over time [14, 25]. 
Surgical intervention is reserved for symptomatic cases that 
interfere with quality of life. The main goal of surgery is to 
establish communication between the cyst and the subarach-
noid space [26]. Such can be achieved through endoscopi-
cally guided fenestration or an open craniotomy. Should this 
be insufficient, a shunt can be placed [27]. 

Conclusion

The choroidal fissure is a key landmark used in neurosur-
gery. As a result, a thorough understanding of nearby ana-
tomical structures is essential. Choroidal fissure cysts can be 
found incidentally, and well-known features allow one to dif-
ferentiate these cysts from other lesions. Surgical treatment 
should be reserved for symptomatic patients, while asymp-
tomatic patients require monitoring as although uncommon, 
these structures can grow over time.
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Fig. 6. Magnetic resonance imaging noting large right and left choroidal 
fissure cysts.

Fig. 5. Sequential dissection of the brain noting the relationship between the pulvinar and choroid plexus and posterior lateral choroidal arteries 
(white circle). Note that there are usually multiple (average 4) posterior lateral choroidal arteries as seen in this specimen. The P2 and P3 parts of 
the posterior cerebral artery are labeled. 



Choroidal fissure and choroidal fissure cysts

https://doi.org/10.5115/acb.20.040

Anat Cell Biol 2020;53:121-125 125

www.acbjournal.org

reported.

References

1.	de Jong L, Thewissen L, van Loon J, Van Calenbergh F. Cho-
roidal fissure cerebrospinal fluid-containing cysts: case series, 
anatomical consideration, and review of the literature. World 
Neurosurg 2011;75:704-8.

2.	Zemmoura I, Velut S, François P. The choroidal fissure: anat-
omy and surgical implications. Adv Tech Stand Neurosurg 
2012;38:97-113.

3.	Yamada S, Ishikawa M, Iwamuro Y, Yamamoto K. Choroidal 
fissure acts as an overflow device in cerebrospinal fluid drain-
age: morphological comparison between idiopathic and sec-
ondary normal-pressure hydrocephalus. Sci Rep 2016;6:39070.

4.	da Costa MDS, Santos BFO, Bouchabki de Almeida Guardini 
F, Chaddad-Neto F. Microsurgical treatment for arteriovenous 
malformation of the corpus callosum and choroidal fissure. 
Neurosurg Focus 2017;43(VideoSuppl1):V12. 

5.	Jean WC. Transcallosal, transchoroidal resection of a recurrent 
craniopharyngioma. J Neurol Surg B Skull Base 2018;79(Suppl 
3):S259-60.

6.	Isolan GR, Oliveira Ed, Recalde R. [Microanatomical study of 
the choroidal fissure in ventricular and cisternal approaches]. 
Arq Neuropsiquiatr 2005;63:801-6. Portuguese.

7.	Wen HT, Rhoton AL Jr, de Oliveira E. Transchoroidal approach 
to the third ventricle: an anatomic study of the choroidal fis-
sure and its clinical application. Neurosurgery 1998;42:1205-17; 
discussion 1217-9. 

8.	Siwanuwatn R, Deshmukh P, Zabramski JM, Preul MC, Spet-
zler RF. Microsurgical anatomy and quantitative analysis of the 
transtemporal-transchoroidal fissure approach to the ambient 
cistern. Neurosurgery 2005;57(4 Suppl):228-35; discussion 228-
35.

9.	Wu A, Chang SW, Deshmukh P, Spetzler RF, Preul MC. 
Through the choroidal fissure: a quantitative anatomic com-
parison of 2 incisions and trajectories (transsylvian transcho-
roidal and lateral transtemporal). Neurosurgery 2010;66(6 
Suppl Operative):221-8; discussion 228-9.

10.	Ikeda K, Shoin K, Mohri M, Kijima T, Someya S, Yamashita J. 
Surgical indications and microsurgical anatomy of the tran-
schoroidal fissure approach for lesions in and around the ambi-
ent cistern. Neurosurgery 2002;50:1114-9; discussion 1120.

11.	Nagata S, Rhoton AL Jr, Barry M. Microsurgical anatomy of 
the choroidal fissure. Surg Neurol 1988;30:3-59.

12.	Catala M, Poirier J. [Arachnoid cysts: histologic, embryologic 
and physiopathologic review]. Rev Neurol (Paris) 1998;154:489-

501. French.
13.	Maher CO, Piatt JH Jr. Incidental findings on brain and spine 

imaging in children. Pediatrics 2015;135:e1084-96.
14.	Tubbs RS, Muhleman M, McClugage SG, Loukas M, Miller JH, 

Chern JJ, Rozzelle CJ, Oakes WJ, Cohen-Gadol AA. Progres-
sive symptomatic increase in the size of choroidal fissure cysts. 
J Neurosurg Pediatr 2012;10:306-9.

15.	Morioka T, Nishio S, Suzuki S, Fukui M, Nishiyama T. Choroi-
dal fissure cyst in the temporal horn associated with complex 
partial seizure. Clin Neurol Neurosurg 1994;96:164-7.

16.	Morioka T, Nishio S, Ishibashi H, Fukui M. Relationship be-
tween arachnoid cysts and seizure foci. Epilepsia 1998;39:804-
5.

17.	Chitkara R, Rajani A, Bernstein J, Shah S, Hahn JS, Barnes P, 
Hintz SR. Newborn with prenatally diagnosed choroidal fis-
sure cyst and panhypopituitarism and review of the literature. 
AJP Rep 2011;1:111-4.

18.	Tas E, Tracy M, Sarco DP, Eksioglu YZ, Prabhu SP, Lodden-
kemper T. Septo-optic dysplasia complicated by infantile 
spasms and bilateral choroidal fissure arachnoid cysts. J Neu-
roimaging 2011;21:89-91.

19.	Sherman JL, Camponovo E, Citrin CM. MR imaging of CSF-
like choroidal fissure and parenchymal cysts of the brain. AJR 
Am J Roentgenol 1990;155:1069-75.

20.	Reimão S, Sousa R, Morgado C. [Intraparenchymal neuroepi-
thelial cysts--imaging findings in four clinical cases]. Acta Med 
Port 2006;19:509-12. Portuguese.

21.	Osborn AG, Preece MT. Intracranial cysts: radiologic-
pathologic correlation and imaging approach. Radiology 
2006;239:650-64.

22.	Aprile I, Iaiza F, Lavaroni A, Budai R, Dolso P, Scott CA, Bel-
trami CA, Fabris G. Analysis of cystic intracranial lesions per-
formed with fluid-attenuated inversion recovery MR imaging. 
AJNR Am J Neuroradiol 1999;20:1259-67.

23.	Kjos BO, Brant-Zawadzki M, Kucharczyk W, Kelly WM, Nor-
man D, Newton TH. Cystic intracranial lesions: magnetic reso-
nance imaging. Radiology 1985;155:363-9.

24.	Park SW, Yoon SH, Cho KH, Shin YS. A large arachnoid cyst of the 
lateral ventricle extending from the supracerebellar cistern--case 
report. Surg Neurol 2006;65:611-4.

25.	Becker T, Wagner M, Hofmann E, Warmuth-Metz M, Nadjmi 
M. Do arachnoid cysts grow? A retrospective CT volumetric 
study. Neuroradiology 1991;33:341-5.

26.	Eymann R, Kiefer M. [Relevance and therapy of intracranial 
arachnoidal cysts]. Radiologe 2018;58:135-41. German.

27.	Parrent AG. Endoscopically guided fenestration of the choroi-
dal fissure for treatment of trapped temporal horn. J Neurosurg 
2000;93:891-4.


