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ARTICLE INFO ABSTRACT

Article history: T1-hyperintense urine can be an incidental finding on MRI with many potential causes, such
Received 10 September 2021 as prior gadolinium administration or hematuria. This is the case of a 33-year-old female
Revised 30 September 2021 with a history of sickle cell disease complicated by iron overload secondary to chronic trans-
Accepted 2 October 2021 fusions, who has been on multiple different iron chelation regimens. Due to persistent iron

overload despite various treatments, the patient was started on a new iron chelation regi-
men that utilized a protocol involving inpatient admission for high dose IV deferoxamine.

Keywords: While admitted for the administration of this regimen, the patient underwent an MRI due to
Deferoxamine acute on chronic hip pain; this MRI demonstrated an incidental finding of T1-hyperintense
MRI urine. There was no evidence found to suggest that this T1-hyperintense urine was caused
Urine by prior gadolinium administration, hematuria, or other typical causes of T1-hyperintensity.
T1-hyperintensity This incidental finding was thought to have been caused by the usage of deferoxamine; to

our knowledge, there is no previous literature discussing this association. Therefore, the

findings of this case report demonstrate that this medication is an important item to keep
in mind while evaluating the differential diagnosis of T1-hyperintense urine.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

to iron that is free from any iron carrying proteins and forms
the octahedral iron complex known as ferrioxamine, which is
excreted in both urine and bile to decrease iron levels [1]. We
Deferoxamine is an iron Chelating agent, and it is used to treat will describe a case in which the use of IV deferoxamine for
both acute iron toxicity and chronic iron overload [1]. It binds  iron chelation in a patient with sickle cell disease was thought

Introduction

* Competing Interests: none.
“* Patient Consent: for case reports, our institution does not require informed consent.
* Corresponding author.
E-mail address: twinters5@pennstatehealth.psu.edu (T. Winters).
https://doi.org/10.1016/j.radcr.2021.10.005
1930-0433/© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2021.10.005
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:twinters5@pennstatehealth.psu.edu
https://doi.org/10.1016/j.radcr.2021.10.005
http://creativecommons.org/licenses/by-nc-nd/4.0/

112 RADIOLOGY CASE REPORTS 17 (2022) 111-114

to cause an incidental finding of T1-hyperintense urine on MRI
of the pelvis.

Case Report

This patient is a 33-year-old female with a significant past
medical history of sickle cell disease complicated by transient
ischemic attack, iron overload secondary to chronic transfu-
sion, avascular necrosis, moyamoya with progressive cere-
brovascular disease, and recurrent thrombosis. The patient
was admitted to the hospital for 48 hours of chelation therapy
with high dose IV deferoxamine (Desferal, Novartis Pharma
Stein AG, Stein, Switzerland) [2]. This patient has an extensive
history of recurrent sickle cell crises. Due to minimal improve-
ment in hemoglobin levels and increased crises despite treat-
ment, the patient began receiving simple transfusions every
four weeks; the patient went on to develop iron overload sec-
ondary to these transfusions. Aggressive iron chelation was
attempted with multiple different regimens, including subcu-
taneous deferoxamine, deferasirox (Exjade, Novartis Pharma
Stein AG, Stein, Switzerland) [3], and a newer formulation of
deferasirox (Jadenu, Novartis Pharma Stein AG, Stein, Switzer-
land) [4]. Due to persistent iron overload, the patient also be-
gan IV deferoxamine infusions; these were eventually discon-
tinued due to lack of improvement of iron overload. The pa-
tient began exchange transfusions in addition to deferasirox.
Deferiprone (Ferriprox, Apotex Inc., Toronto, Ontario, Canada)
[5] was later started as an alternative oral iron chelator to
deferasirox. Following this change, deferoxamine was again
added for combination therapy due to continued iron over-
load. In more recent months, a new deferoxamine regimen
was started. This regimen requires hospital admission every
14-28 days for high dose IV deferoxamine.

According to this newest regimen, the patient was ad-
mitted for 48 hours of chelation therapy with high dose IV
deferoxamine 800mg/hr (15mg/kg/hr) as a continuous infu-
sion. During this treatment, deferiprone was held. Through-
out the admission, her vital signs remained stable, and she
was afebrile. Initial laboratory evaluation was significant for a
white blood cell count of 11.83, with a maximum of 11.98, but
this normalized throughout the admission. Otherwise, labora-
tory evaluation revealed chronic findings of anemia and iron
overload, with hemoglobin of 7.8, iron of 160, and iron satura-
tion of 116 early in the admission. Her hemoglobin did down-
trend to as low as 6.8, but she remained asymptomatic and re-
ceived no transfusions during her chelation therapy. This de-
crease in hemoglobin was thought to be dilutional and IV flu-
ids were stopped, after which the hemoglobin remained sta-
ble. Laboratory values were otherwise noncontributory. Dur-
ing the admission, she noted that she had been having wors-
ening hip pain over the previous few days that was not like
her usual sickle cell pain. She described mid to low back pain,
along with left pelvic pain; she stated that most of the time
her chronic pain is in the chest, ribs, and right hip. On physi-
cal exam, she was noted to have tenderness in multiple areas,
including the lumbosacral spine, left pubic bone, L2 region ra-
diating to the right flank, and left posterior superior iliac spine.
Physical exam was otherwise unremarkable. The decision was

made to obtain an MRI to assess for worsening hip integrity
due to her history of avascular necrosis. An MRI of the pelvis
with and without contrast was performed on day two of her
hospitalization. The exam was performed on a Siemens Skyra
3T MRI (Siemens AG, Munich, Germany). The MRI images re-
vealed diffuse T1-hypointense and T2-hypointense bone mar-
row signal consistent with her known sickle cell disease and
chronic iron overload (Fig. 1). Otherwise, no acute findings
were identified, and there was no evidence of avascular necro-
sis (Fig. 1). On this MRI, it was also noted that there was an inci-
dental finding of intrinsically T1-hyperintense urine (Fig. 1: A,
D). An AP radiograph of the pelvis was performed on the same
day, and this showed no abnormal hyperdensity that could ex-
plain the T1-hyperintense urine (Fig. 2).

Discussion

Urine normally demonstrates low T1 intensity and high
T2 intensity on MRI [6]. The differential diagnosis for T1-
hyperintense urine could include hematuria, prior gadolinium
administration, or the presence of certain macromolecules or
protein in the urine, which could be caused by things such as
neoplasm, infection, stones, obstruction, medications, or diet
[6,7]. This patient had a urinalysis on the same day as the MRI
that was negative for hemoglobin, indicating that hematuria
was unlikely to be the cause of the T1-hyperintense urine.
The urinalysis in total was unremarkable, making an acute
pathology such as infection or obstruction less likely as well.
Foran et al. noted in their study that if a patient has received
gadolinium in the 36 hours before the current MR, then the
T1-hyperintense urine is likely due to gadolinium excretion
in the urine [7]; if the patient has a recent MRI and has re-
ceived gadolinium more than 36 hours before the current MR,
then the T1-hyperintense urine could be caused by delayed
gadolinium excretion in the setting of decreased renal func-
tion [7]. This patient’s last MRI was about 10.5 months prior to
this current MRI; she also had normal eGFR and no elevation
in creatinine upon initial laboratory evaluation, indicating no
renal impairment. Therefore, prior gadolinium administration
is unlikely to be the cause of the T1-hyperintense urine in
this case. The interpreting radiologist also confirmed with the
technologist that IV gadolinium was not administered prior to
the non-fat saturated T1-weighted acquisition, and the med-
ication record in the electronic medical record corroborated
this.

In the absence of any of these potential causes of this in-
cidental finding, and because deferoxamine is known to be
renally excreted [1], we find it most likely that this inciden-
tal finding is secondary to deferoxamine usage. To our knowl-
edge, there is no literature regarding IV deferoxamine usage
and its possible relation to T1-hyperintense urine. A study by
Babos et al. evaluated potential oral contrast agents for gas-
trointestinal tract MRI and noted that iron-deferoxamine solu-
tion displayed positive T1 enhancement [8]. With this knowl-
edge, it seems most likely that deferoxamine led to the T1-
hyperintense urine displayed on this patient’s MRI. This as-
sociation is important to keep in mind when evaluating the
potential causes of incidentally found T1-hyperintense urine.
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Fig. 1 - (A) Coronal T1-weighted (TR 500 TE 10), (B) STIR (TR 4000 TE 44 TI 220) and (C) postcontrast fat-saturated
T1-weighted (TR 643 TE 10), and (D) axial T1 (TR 700 TE 10), (E) T2-weighted with fat-saturation (TR 4000 TE 88) and (F)
post-contrast fat-saturated T1-weighted (TR 650 TE 10) images demonstrating intrinsic T1-hyperintensity of the urine (A, D).
Note also diffuse T1- and T2-hypointensity of the bone marrow due to chronic sickle cell disease and iron overload.
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