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Saturated T1-MPRAGE at 7 Tesla MRI 

Mikael Mir1, Nathaniel P. Miller1, Matthew White2, Wendy Elvendahl2, Ayca Ersen Danyeli3, Can Özütemiz4 

 ABSTRACT 

BACKGROUND AND PURPOSE: A cleft-like non-enhancing hypointensity was observed repeatedly in the pituitary gland at the 

adenohypophysis/neurohypophysis border on contrast-enhanced 3D-Fat-Saturated T1-MPRAGE (C+3D-FS-T1 MPRAGE) using clinical 7T 

MRI. Our primary goal is to assess the prevalence of this finding. The secondary goals are to evaluate the frequency of other incidental 

pituitary lesions, MRI artifacts, and their effect on pituitary imaging on the C+3D-FS-T1 MPRAGE at 7T. 

MATERIALS AND METHODS: 100 patients who underwent 7T neuroimaging between 10/27/2021 and 8/10/23 were included. Each 

case was evaluated for cleft-like pituitary hypointensity, pituitary masses, and artifacts on C+3D-FS-T1 MPRAGE. Follow-up exams 

were evaluated if present. The average prevalence for each finding was calculated, as were descriptive statistics for age and sex. 

RESULTS: A cleft-like hypointensity was present in 66% of 7T MRIs. There were no significant differences between the "cleft-like 

present" and "cleft-like absent" groups regarding sex (P = .39) and age (P = .32). The cleft-like hypointensity was demonstrated in 

follow-up MRIs in 3/3 patients with 7T, 1/12 with 3T, and 1/5 with 1.5T. A mass was found in 22%, while 75% had no mass, and 3% 

were indeterminate. A mass was found in 18 (27%) of the "cleft-like present" and 4 (13%) of the "cleft-like absent" groups. The most 

common mass types were Rathke cleft cyst (RCC) in 7 (31.8%) patients, "RCC vs. entrapped CSF" in 6 (27.3%), and microadenoma in 

6 (22.2%) in the "cleft-like present" group. There were no significant differences in the mass types between the "cleft-like present" 

and "cleft-like absent" groups (P = .23). Susceptibility and/or motion artifacts were frequent in general using C+3D-FS-T1 MPRAGE 

(54%). Artifact-free scans were significantly more frequent in the "cleft-like present" group (P =.03). 

CONCLUSIONS: A cleft-like non-enhancing hypointensity was frequently seen on the C+3D-FS-T1 MPRAGE at 7T MRI, which most likely 

represents a normal embryological Rathke's cleft remnant and cannot be seen in lower field strength MRIs. Susceptibility and motion 

artifacts are common in the sella. They may affect image quality, and the artifacts at 7T may lead to an underestimation of the 

prevalence of Rathke cleft and other incidental findings. 

 ABBREVIATIONS: C+3D-FS-T1MPRAGE = Contrast-Enhanced 3D-Fat-Saturated T1- Magnetization Prepared Rapid Gradient Echo 

Imaging; RCC = Rathke's Cleft Cyst. 
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 SUMMARY SECTION 

PREVIOUS LITERATURE: 7T MRI offers better spatial resolution, which has improved discrimination of small lesions and anatomy. In 

our daily practice, we have repeatedly observed a cleft-like J-shaped or C-shaped non-enhancing hypointensity in the pituitary gland 

at the adenohypophysis/neurohypophysis border on sagittal C+3D-FS-T1 MPRAGE at 7T. Gobara et al. observed a belt-like T2 

hypointensity in the posterior margin of the adenohypophysis in 37.7% of 212 cases on T2-weighted images at 3T MRI, and the 

investigators postulated that this represented "pars intermedia" or Rathke's cleft remnant. This benign embryological remnant can 

further develop into a large Rathke’s cleft cyst. 

KEY FINDINGS: A cleft-like pituitary hypointensity was present in 66/100 (66%) patients. This incidental finding was demonstrated 

in 3/3 patients with 7T, 1/12 with 3T, and 1/5 with 1.5T follow-up. A pituitary mass was found in 22%, and susceptibility and/or 

motion artifacts were generally frequent (54%) when using C+3D-FS-T1 MPRAGE at 7T. 

KNOWLEDGE ADVANCEMENT: A cleft-like non-enhancing hypointensity is frequently present on  C+3D-FS-T1 MPRAGE at 7T MRI. This 

is likely benign Rathke's cleft remnant and cannot be seen in lower field strength MRIs. Susceptibility and motion artifacts are 

common in the sella, which may affect image quality at 7T. 

 Published June 24, 2024 as 10.3174/ajnr.A8393

 Copyright 2024 by American Society of Neuroradiology.
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INTRODUCTION 

The FDA has approved 7T MRI machines for clinical knee and brain imaging using dedicated coils1-3. 7T MRI technology offers several 

advantages over conventional 1.5 and 3T MRI systems, including a higher signal-to-noise ratio and contrast-to-noise ratio, which provide 

MR images with better spatial resolution, improving discrimination of smaller lesions and anatomy3-6. Conversely, 7T MRI technology 

brings new challenges. The primary limitations in clinical 7T neuroimaging are transit B1-field inhomogeneities and increased 

susceptibility effects, which limit imaging of the skull base3-5, 7-13. Another limitation is increased sensitivity to motion and pulsation 

artifacts3, 9, 10. Despite these limitations, 7T MRI has been shown to detect small pituitary microadenomas, occult on conventional pituitary 

MRI at lower field strengths3, 14-18.    

7T MRI has been used at our center since 2020 for various indications, including pituitary imaging. We routinely obtain a sagittal 

acquired contrast-enhanced 3D-fat-saturated T1-MPRAGE (C+3D-FS-T1 MPRAGE) with axial and coronal reformats for post-contrast 

brain imaging at 7T, which is the main contrast-enhanced sequence we use to evaluate contrast-enhancing intracranial pathologies. In our 

daily practice, we have repeatedly observed "a cleft-like J-shaped or C-shaped non-enhancing hypointensity in the pituitary gland at the 

border of the adenohypophysis and neurohypophysis on the C+3D-FS-T1 MPRAGE sequence, best appreciated in the sagittal plane. In 

this study, our primary goal is to determine the prevalence of this finding and assess whether it is visualized on follow-up MRIs with either 

7T or lower field strengths. Our second goal is to evaluate the frequency of other incidental pituitary gland lesions, MRI artifacts, and their 

effect on pituitary imaging on the C+3D-FS-T1 MPRAGE sequence at 7T. 

MATERIALS AND METHODS 

This study protocol was approved by the Institutional Review Board at the University of Minnesota. Given the study's retrospective nature, 

the IRB granted a waiver for informed consent.  

 

Image Acquisition and Interpretation 

Images and demographic data from 175 patients who underwent neuroimaging with an FDA-approved clinical 7T MRI scanner 

(Siemens Magnetom Terra, Erlangen, Germany) equipped with a 1-channel transmit/32-channel receive head coil (Nova Medical, 

Wilmington, USA) at the Center for Magnetic Resonance Research in Minneapolis, MN between 10/27/2021 and 8/10/23 were collected 

for this study. Our C+3D-FS-T1 MPRAGE sequence parameters are shown in Table-1. A half dose (0.05cc/kg) of standard gadolinium 

contrast agent (Gadavist, Bayer, Leverkusen, Germany) is applied routinely for each 7T MRI exam at our center. Calcium-titanate 

dielectric pads were placed in the sub-occipital and pre-auricular regions, depending on the patient's head size. We specifically apply these 

pads because transmit B1 inhomogeneities may limit the visibility of nearby structures at the cranium base with 7T and dielectric pads 

were proven to decrease these effects3, 19, 20. The following clinical data were collected: age, gender, and exam indication.  

Each case was evaluated for two findings on C+3D-FS-T1 MPRAGE: A cleft-like J-shaped or C-shaped non-enhancing pituitary 

hypointensity at the border of the adenohypophysis and neurohypophysis (cleft-like present) and a pituitary gland mass, scored as absent, 

present, or indeterminate. The presence of a posterior pituitary T1 bright spot, consistent with neurohypophysis, was assessed in the pre-

contrast and post-contrast MPRAGE series, and they were scored as absent, present, indeterminate, or ectopic. The presence and type of 

artifacts seen on C+3D-FS-T1 MPRAGE were also recorded. Data from those with prior or follow-up scans were collected as well. The 

voxel size of our institutional C+3D-T1 MPRAGE at 1.5 T and 3T MRI is 1x1x1 mm. 

 

Data Analysis and Statistics 

After an initial training session, which included 20 cases provided by a board-certified neuroradiologist (6 years of experience and >2 

years of experience reading a high volume of clinical 7T MRI cases), two medical students evaluated and assessed all 175 7T MRI exams. 

Seventy-five cases were excluded from the final analysis due to a lack of C+3D-FS-T1 MPRAGE sequence (73) or motion artifact limiting 

interpretation (2). A total of 100 MRIs were included. Then, the attending neuroradiologist separately reviewed and controlled all included 

cases in a separate  session, either agreeing or disagreeing with the medical students to reach a final consensus agreement.  

The average and standard deviation for each of the three findings were calculated from the remaining cases and descriptive statistics 

for age, sex, protocol, and indication. To assess for differences in baseline demographic characteristics between the "cleft-like present" 

and "cleft-like absent " groups, a Chi-squared test was performed to evaluate for differences in sex, and an unpaired, two-tailed t-test was 

performed to evaluate for differences in patient age. Additional Chi-squared testing was conducted to assess differences in the type of 

masses, presence, and type of artifacts in the two groups. A subgroup analysis was performed for patients with follow-up C+3D-FS-T1 

MPRAGE at any field strength.  

 

RESULTS 

Among the 100 patients included, 64 were female and 36 were male, with an average age of 47.3 ± 18.9 years. The indications for each 

study used in the cohort are shown in Table-2 . 

A cleft-like pituitary hypointensity was present in 66 (66%) patients, absent in 31 (31%), and indeterminate in 3 (3%) (Fig. 1, Fig. 2, 

Fig. 3). Indeterminate cases were excluded from subsequent analyses. For the "cleft-like present"  group, 41 (62%) were female, and 25 

(38%) were male, with an average age of 46.1 ± 19.9 years. For the "cleft-like absent" group, 22 (71%) were female, and 9 (29%) were 

male, with an average age of 50.3 ± 17.1. There were no significant differences in the baseline characteristics of the "cleft-like present" 

and "cleft-like absent" groups regarding sex (X2(1, n = 97) = 0.73, P = .39) or age (two-tailed t-test; P = .32). In the "cleft-like present" 

group, 20 patients underwent follow-up imaging. A cleft-like hypointensity in the pituitary gland was demonstrated in 3/3 patients with 
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7T, 1/12 with 3T, and 1/5 with 1.5T follow-up (Fig. 2, Fig. 3).  

 

 
Figure 1. A 32-year-old female who was scanned for multiple sclerosis follow-up. A) Pre-contrast 3D-FS-T1 MPRAGE shows a very dark 

adenohypophysis and stalk. A posterior T1 bright spot is present (yellow arrow). B) Post-contrast image shows diffuse homogeneous 

enhancement of the stalk, adenohypophysis, and an incidental curved non-enhancing hypointensity (red arrow), extending from the stalk 

between the vicinity of adenohypophysis and neurohypophysis, presumably representing the Rathke's cleft. 

 

 

 
Figure 2. A) A 30-year-old male with pituitary hypofunction. On a sagittal post-contrast 3D-FS-T1 MPRAGE at 7T, the orange arrow 

shows a biopsy-proven large Rathke cleft cyst, and the red arrow shows a separate triangular-shaped hypointensity more posterior and 

superior to the cyst. B) A 3-month follow-up with 7T MRI after endoscopic transsphenoidal drainage of the cyst shows a decompressed 

Rathke cleft cyst (orange arrow) and a more dilated and prominent appearance of the J-shaped cleft-like presumed Rathke's cleft (red 

arrow), likely due to resolution of mass effect. Pituitary hypofunction resolved after the surgery.  
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Figure 3. A 37-year-old male with medically refractory epilepsy and prior temporal lobectomy was referred to 7T MRI for follow-up. A) 

Sagittal pre-contrast 3D-T2-SPACE does not show any abnormality in the pituitary gland, and the lesion pointed out with the red arrow in 

B is not visible. B) Sagittal post-contrast 3D-FS-T1 MPRAGE at 7T shows string-like C-shaped hypointensity extending from the stalk all 

the way through the adenohypophysis (red arrow), favored as Rathke's cleft. C) Sagittal contrast-enhanced 3D T1 MPRAGE images 

obtained 5 months later at 3T MRI are unable to demonstrate the presumed Rathke’s cleft. 

 

 

A mass-like appearance in the pituitary gland was found in 22 (22%) patients, while 75 (75%) had no mass, and 3 (3%) were 

indeterminate. The most common types of masses in the "cleft-like present"  group were Rathke cleft cyst (RCC) in 7 (31.8%) patients, 

"RCC vs. entrapped CSF" in 6 (27.3%), and pituitary adenoma in 6 (22.2%). In the "cleft-like absent" group, only 20% of patients had an 

"RCC vs entrapped CSF" like appearance and no RCC was identified radiologically. Some patients had two masses noted on their 

interpretation, and the prevalence of all masses noted is shown in Table-3. There was no significant difference in the types of mass present 

in the "cleft-like present" and "cleft-like absent" groups (X2(6, n = 27) = 8.06, P = .23). A posterior T1 bright spot was present in 93 (93%) 

patients, absent in 3 (3%), indeterminate in 3 (3%), and ectopic in 1 (1%) at the stalk. Posterior T1 bright spot was present in the expected 

area in 94% of patients in the "cleft-like present" group (62/66) and 94% in the "cleft-like absent"  (29/31).  

Regarding artifacts, 54 (54%) patients had some type of artifact noted in the C+3D-FS-T1 MPRAGE, and the prevalence of artifacts 

within the cohort is outlined in Table-4.  

 

DISCUSSION 

Our results characterize a previously unreported cleft-like J-shaped/C-shaped non-enhancing pituitary hypointensity found on C+3D-FS-

T1 MPRAGE in most patients scanned at 7T. This finding was specifically localized between the T1 hyperintense neurohypophysis and 

the adenohypophysis, which appears T1 hypointense on the pre-contrast series and homogeneously enhancing in the post-contrast series 

(Fig. 1). While this incidental observation was repeatedly noted in a small group of patients with available follow-up at 7T, it was not 

appreciated in most cases with lower field strength follow-ups or could be identified in the lower field strengths only after initially seeing 

the lesion at 7T. This incidental imaging finding presumably represents a tiny true anatomic structure that is only visible with 7T and 

obscured in lower field strengths due to relatively lower spatial and contrast resolution. The frequency of this J-shaped cleft-like 

hypointensity may also be underestimated in our series, as a significantly greater proportion of patients in the "cleft-like absent" group had 

artifact-degraded studies, which may have limited visualization.  

After correlation with histopathologic examinations from cadavers and pituitary tumor resections, we concluded that this cleft-like 

hypointensity presumably represents Rathke's cleft, an embryological remnant of Rathke's pouch (Fig. 4), seen as a normal anatomical 

structure between pars intermedia and pars distalis, which is not typically observed in lower strength studies21-24. Embryologically, Rathke's 

pouch is derived from the ectodermal buccopharyngeal membrane and grows dorsally at around three weeks of gestation. At approximately 

32 days, this structure is disconnected from the oral cavity and communicates with the diencephalon. At the same time, the infundibular 

process grows from the diencephalon inferiorly towards the buccal cavity to form the neurohypophysis and the stalk. The anterior wall of 

the Rathke pouch forms the adenohypophysis, and the posterior wall forms the pars intermedia21, 22. Sometimes, Rathke's pouch leaves a 

remnant between the pars distalis and pars intermedia, known as Rathke's cleft, which can further develop into a large RCC21, 22. Note that 

RCC and "cyst of the pars intermedia" are two terms used interchangeably in the literature, and a true differentiation of those two is unclear. 
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Figure 4. A)  The whole-slide image from an autopsy case shows the pituitary gland along with anatomically adjacent tissues. The arrow 

indicates Rathke's cleft remnant (Stained with Luxol fast blue combined with periodic acid-Schiff, 0.5X magnification). B) The closer 

view depicts Rathke's cleft remnant (arrows) (Stained with Hematoxylin and Eosin, 20X magnification). 

 

 

To our knowledge, Gobara et al.'s study is the only one with a similar and interesting observation26. In this study, the investigators 

obtained high-resolution 2D T2-TSE images of the pituitary gland at 3T. They observed a T2 hypointensity in the posterior margin of the 

adenohypophysis in 37.7% of 212 cases, of which 37 (17.5%) showed a belt-like hypointensity on T2 weighted images, and the 

investigators postulated that this belt-like T2 hypointense radiologic observation represented "pars intermedia" or Rathke's cleft remnant, 

similar to us26. In our routine 7T MRI protocols, we do not acquire a high-resolution 2D TSE sequence focused on the pituitary gland. 

Thus, we did not analyze how here-described cleft-like J-shaped/C-shaped non-enhancing hypointensity appeared in T2 weighted images. 

However, in our 7T study, the prevalence of this incidental finding is even higher compared with the findings of Gobara et al. (66% vs 

17.5%). 

The prevalence of RCC in our cohort was 7%. The true prevalence of RCCs in the general population is variable in the literature. Since 

symptomatic cases are rare, many RCCs are found postmortem. Autopsy studies suggest that the prevalence is between 13-23%, with some 

studies finding incidental lesions in 11% of postmortem cases27, 28. Regarding radiological prevalence, the prevalence of RCC on MRI was 

found at 3% in the pediatric population, and one study performed in a tertiary pituitary center including all age groups found a prevalence 

of 3.4% in 2598 pituitary MRI cases using conventional 1.5 and 3T MRI machines29, 30.The prevalence in our small cohort is greater than 

the latter radiology report, probably due to improved spatial and contrast resolution at 7T but is still less than the prevalence reported by 

the autopsy studies. Regardless, RCCs are benign incidental cysts that are often asymptomatic and only rarely cause endocrinologic 

dysfunction when they are sufficiently large to have a mass effect on adjacent structures25, 31. Despite the lack of statistical difference,  in 

almost a quarter of the "cleft-like present" patients, an RCC was present, while none in the "cleft-like absent" group had an RCC. This 

relationship increases the potential association between the visible Rathke cleft remnant and RCC (Table-3). 

It is known that RCC may appear similar to a non-enhancing cystic pituitary adenoma, and radiological differentiation is sometimes 

impossible22, 24. With the improved resolution gained with 7T imaging, we could identify additional mass-like structures in these C+3D-

FS-T1 MPRAGE sequences. One was presumed to represent entrapped CSF underneath the diaphragma sellae or CSF-filled arachnoid 

indentations into the adenohypophysis. Unlike RCC, these non-enhancing cyst-like structures were almost always off the midline in 

unexpected locations for RCC, either lateral or superior lateral to the adenohypophysis, demonstrating a similar signal to CSF, and usually 

contiguous with the CSF, as seen in Fig. 5. As shown in Table-3, in a few cases, we were unable to differentiate the nature of the cyst. 

Therefore, we debated whether these were incidental non-enhancing adenomas, RCCs, or entrapped CSF. As we are in the early stages of 

clinical usage of 7T MRI, neuroradiologists are not used to depicting subtle pituitary pathologies at 7T, even in the most experienced 

institutions with high volumes of 7T MRI. As such, it is important for those interpreting these studies to understand the appearance of 

Rathke's cleft remnant, RCC, and other incidental benign cystic lesions, such as entrapped CSF underneath the diaphragma sellae or CSF-

filled arachnoid indentations, and to differentiate these from other pituitary lesions, such as microadenomas, to avoid unnecessary follow-

up laboratory testing and imaging for the patient31. 
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Figure 5. A 45-year-old female with increased prolactin levels who had a transnasal endoscopic pituitary adenoma resection and underwent 

a follow-up with a 7T MRI due to increased prolactin levels two months after the surgery. A) Coronal post-contrast 3D-FS-T1 MPRAGE 

shows a hypointense cystic structure mimicking a cystic adenoma located at the right ventral aspect of the adenohypophysis (orange arrow) 

with indistinct margins. B) When scrolled posteriorly, the cystic mass connects with CSF. Thus, this was favored to be entrapped CSF in 

the operation field. C) When scrolled even further in the posterior direction, there was a more hypointense focus with indistinct margins 

in the right aspect of the adenohypophysis, considered as a residual adenoma (green arrow). 

 

 

High-resolution post-contrast 3D-T1-MPRAGE at 7T was recently found to be more successful in identifying pituitary microadenomas 

in a small cohort of Cushing patients compared with other 3D, 2D, and dynamic sequences18. Sphenoid sinus pneumatization is also 

reported as a limiting factor because of increased susceptibility artifacts in the air-bone interphase18. Our institutional experience aligns 

with the report from this group. In most of the scans in our sample, some degree of artifact was noted, either motion-related or susceptibility 

artifact, mainly occurring in the sella floor from the air-bone interphase or B1-field inhomogeneities (Fig. 6, Fig. 7). Motion artifacts are 

a known problem, with scans requiring a longer acquisition time, and it is known that artifacts are exaggerated at 7T compared with 

conventional MRIs at 1.5T and 3T3. There were significantly more artifact-free scans in the "cleft-like present" group than in the "cleft-

like absent" group, implying that the higher degree of artifact in the "cleft-like absent" group could have limited our ability to identify the 

J-shaped/C-shaped cleft-like hypointensity. Thus, it is possible the overall prevalence of the cleft-like hypointensity is relatively 

underestimated in our cohort (Table-4). 

 

 



 7 

 

 
Figure 6.  A 19-year-old female was imaged for a low-grade brain tumor at 7T. While the cleft-like presumed Rathke's Cleft remnant can 

be depicted (red arrow), pulsation artifact from the adjacent basilar artery (blue arrow) and susceptibility artifact associated with sphenoid 

sinus (blue arrowhead) limits the assessment of the ventral and inferior portions of the pituitary gland. 

 

 

 
Figure 7. An 83-year-old female who was referred for a brain MRI for a posterior communicating artery aneurysm follow-up. Coronal 

C+3D-FS-T1 MPRAGE shows round-shaped susceptibility artifacts in the base of the adenohypophysis (blue arrows), which may mimic 

a hypointense adenoma and limit the assessment of the base. A cystic-appearing T1 hypointense area immediately lateral to the stalk and 

superior to the gland (orange arrow) is separated by a thin membrane and is continuous with adjacent CSF in other slices (not shown). This 

was favored to represent an entrapped CSF between the gland and the diaphragm, mimicking a cystic mass. 

 

 

One of the limitations of this study is the lack of pathologic confirmation in our cohort. While this is potentially a limitation, 

within the limits of a retrospective study with incidental benign findings seen on 7T MRI, it is inhumane and impractical to perform 

pathologic confirmation. In order to decrease this limitation, we correlated our imaging with prior autopsy cases.  An autopsy case in the 
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future with available prior contrast-enhanced 7T MRI may confirm our findings. Another minor limitation is that all images were first 

assessed by medical students and their observations were corrected by a single experienced neuroradiologist. Therefore interobserver 

variability analysis was not made.        
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Table 1: C+3D-FS-T1 MPRAGE sequence parameters. 

Parameter Value 

Plane Sagittal 

Slice Thickness (mm) 0.6 
Matrix 224 x 224 
FOV (mm) 150 
Interslice Distance (%) 50 
Voxel Size (mm3) 0.3 x 0.3 x 0.3* 

Acquisition Time (min) 6:32 
TR/TE (ms) 3000/2.49 

*In our contrast-enhanced radiotherapy protocol, the interpolation is off to decrease geometric distortion, and therefore the voxel size is 

0.6 x 0.6 x 0.6 mm3 
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Table 2: 7T MRI indications. 

Indication n, % 

Epilepsy 10 (10%) 

Headache 10 (10%) 

Multiple sclerosis 8 (8%) 
Pituitary adenoma 8 (8%) 
Seizure 6 (6%) 

Pituitary lesion 5 (5%) 
Assess for CAA 4 (4%) 

Brain lesion 4 (4%) 
Radiotherapy planning 4 (4%) 
Cushing disease 3 (3%) 

Gait disorder 3 (3%) 
Radiotherapy planning for 
glioblastoma 

3 (3%) 

Glioblastoma 3 (3%) 
Memory changes 3 (3%) 
Stroke/transient ischemic attack 3 (3%) 
Vision changes 3 (3%) 

Dizziness 2 (2%) 
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Table 3: Frequency of pituitary masses. 

Mass Type Total (n, %) Cleft-like 
Present (n, %) 

Cleft-like 
Absent (n, %) 

Rathke cleft cyst 7 (25.9%) 7 (31.8%) 0 

Rathke cleft cyst vs. entrapped CSF 7 (25.9%) 6 (27.3%) 1 (20%) 

Rathke cleft cyst vs. entrapped CSF 
vs. adenoma 

2 (7.4%) 2 (9.1%) 0 

Entrapped CSF 3 (11.1%) 1 (4.5%) 2 (40%) 
Adenoma 6 (22.2%) 4 (18.2%) 2 (40%) 
Drained Rathke cleft cyst w/o mass 
effect 

1 (3.7%) 1 (4.5%) 0 

Adenoma vs artifact 1(3.7%) 1 (4.5%) 0 

Total (frequency) 27 22 5 
Rathke cleft cyst 7 (25.9%) 7 (31.8%) 0 
Rathke cleft cyst vs. entrapped CSF 7 (25.9%) 6 (27.3%) 1 (20%) 

Rathke cleft cyst vs. entrapped CSF 
vs. adenoma 

2 (7.4%) 2 (9.1%) 0 

Entrapped CSF 3 (11.1%) 1 (4.5%) 2 (40%) 
Adenoma 6 (22.2%) 4 (18.2%) 2 (40%) 
Drained Rathke cleft cyst w/o mass 
effect 

1 (3.7%) 1 (4.5%) 0 

Adenoma vs artifact 1(3.7%) 1 (4.5%) 0 

Total (frequency) 27 22 5 
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Table 4: Prevalence of artifacts.* 

Artifact Total (n, %) Cleft-like 
Present (n, %) 

Cleft-like 
Absent (n, %) 

Present 57 (58.8%) 34 (51.5%) 23 (74.2%) 

Absent 40 (41.2%) 32 (48.5%) 8 (25.8%) 

Total (patients) 97 66 31 
Artifact Type       
   Motion 30 (41.1%) 19 (44.2%) 11 (36.7%) 

   Susceptibility 43 (58.9%) 24 (55.8%) 19 (63.3%) 
   Total (frequency) 73 43 30 

*Overall presence of artifact across patients (N = 97, 3 omitted), reported in total and for "Cleft-like Present" and "Cleft-like Absent" 

groups. A statistically significant difference between "Cleft-like Present" and "Cleft-like Absent" groups, with a proportionately higher 

rate of scan artifact in the "Cleft-like Absent" group (X2(1, n = 97) = 4.48, P =.03). Below are sub-group frequencies of artifact types. Note 

that the bottom rows report artifact frequencies across studies, not by the patient (some scans include both susceptibility and motion 

artifacts). No statistically significant difference in types of artifacts between "Cleft-like Present" and "Cleft-like Absent" groups (X2(1, n 

= 73) = 0.41, P = .52). 
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CONCLUSIONS 

A non-enhancing, J-shaped or C-shaped, cleft-like hypointensity in the pituitary gland between the adenohypophysis and neurohypophysis 

is seen in most of the sagittal contrast-enhanced 3D-fat-saturated T1-MPRAGE sequences at 7T MRI. We suggest this radiologic 

observation represents Rathke's cleft, an embryological Rathke's pouch remnant, seen as a normal anatomical structure between pars 

intermedia and pars distalis on histopathology, which cannot be seen clearly at lower field strength MRIs. The artifacts at 7T are a limiting 

factor, and perhaps the overall prevalence of this cleft-like hypointensity is underrepresented due to the artifacts, limiting interpretation. 

Additionally, 7T MRI may further capture incidental benign cystic pituitary lesions, such as presumed entrapped CSF under the diaphragm 

sellae or arachnoid indentations into the adenohypophysis, in unexpected locations for RCC. 
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