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Introduction
The COVID-19 pandemic has had profound, multi-faceted 

effects on the way in which medicine is practiced internationally. 
One such adverse effect has been the disruption to supply 
chains of iodinated contrast for CT imaging [1]. Iohexol, 
sold under the name Omnipaque by GE Healthcare, is one 
such example. Limited availability has resulted in increased 
demand for other agents, requiring changes to protocols and 
requirements for clinicians to rationalize investigations and 
minimize the utilization of contrast when safe [2]. It appears 
that the shortage of these agents is likely to continue into the 
near future.

The American College of Radiology Committee on Drugs 
and Contrast Media has made recommendations, amongst 
others, to look for alternative versions of contrast agents 
and to minimize individual doses administered to reduce 
waste [3]. These recommendations have also emphasized 
the importance of not sacriϐicing image quality by using 
suboptimal doses. Some institutions, such as the Yale School 

Summary

Disruption to contrast agent supply chains for radiology investigations has become an 
additional consequence of the COVID-19 pandemic. Various recommendations, including dose 
reductions and choices of alternative agents, have been made to help account for this limited 
availability. This case demonstrated how two separate computed tomography (CT) venograms 
with diff erent contrast agents and similar timing, undertaken on the same day for the same patient, 
yielded diff erent results; cerebral venous thromboses were more prominent in the subsequent 
scan. Although there were features suggestive of thrombosis on the fi rst scan, repeat imaging 
was required to further characterize the lesions identifi ed. The case exemplifi es the notion that 
diagnostic imaging should always be guided by a detailed history and examination. It also raises 
the discussion point of whether more strict or uniform protocols should be developed to facilitate 
contrast administration for radiology investigations. It is important that appropriate doses are 
always administered to maximize diagnostic yield.

of Medicine, have adopted dose-reduction techniques of 
iodinated contrast media as a way to preserve supply [4].

This case describes a patient who had two separate 
computed tomography (CT) venograms, undertaken on 
the same day, using different contrast agents with differing 
concentrations. Although the initial imaging was abnormal 
and suggestive of possible cerebral venous thrombosis, the 
second scan was more conclusive. Although other variables, 
such as volume, affect the degree of contrast administered, 
appropriate protocols were followed to ensure an optimal 
imaging result.

A variety of contrast agents and doses are used in clinical 
practice, but this case provides an important point of reϐlection 
to further analyze the efϐicacy of different contrast agents 
in the setting of supply issues. In this case, a strong clinical 
suspicion, informed by a detailed history and exam, prompted 
the subsequent scan, in the face of a less differentiated initial 
result, producing a deϐinitive diagnosis.

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jnnd.1001072&domain=pdf&date_stamp=2023-02-28
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Case report
An 80-year-old male was brought to the emergency 

department with confusion, reduced level of consciousness, 
severe headache and vomiting. This was on a background 
of a ten-day history of right-sided facial pain and two-week 
history of coryzal symptoms. Approximately one month prior, 
the patient had undergone surgery for a right jaw abscess. 
His medical history included diverticular disease, depression, 
gout and a hiatus hernia. There was no personal history of 
any malignancies. Regular medications included colchicine, 
gabapentin and esomeprazole. Prior to this illness, the patient 
was independent, attended the hospital from home where 
he lived alone and held important roles in various local 
community groups. There was no history of excessive alcohol 
use.

On examination, the patient was drowsy but rousable. 
He was febrile and hemodynamically stable. There was 
prominent bilateral proptosis and chemosis with associated 
complex ophthalmoplegia. Visual acuity was 6/12 in each eye 
and pupils were equal and reactive to light, at 3 mm diameter. 
The remainder of the cranial nerve examination was normal. 
There were no rashes or signs of meningism. Upper limbs 
demonstrated normal tone, power and coordination. Reϐlexes 
were symmetrically brisk in the triceps but otherwise normal 
in the upper limbs. The lower limb exam demonstrated normal 
tone, power and coordination. Reϐlexes were symmetrically 
brisk at the knees and normal at the ankles. There was no 
crossed-adductor reϐlex. Plantar reϐlexes were down-going. 
Heart sounds were dual without any murmur and the chest 
auscultation was clear. The calves were soft and non-tender. 
There were no peripheral stigmata of endocarditis. Poor 
dentition was noted. His weight was 65 kg with a height of 160 
cm, producing a BMI of 25.4.

Full blood count demonstrated a raised white cell count 
(22.1 x 10^9/L) with a neutrophilia (19.9 x 10^9/L), low 
hemoglobin (101 g/L), normal platelets (368 x 10^9/L), 
raised C-reactive protein (234.4 mg/L), normal creatinine (57 
μmol/L) and eGFR 86 mL/min. A 12-lead ECG demonstrated 
atrial ϐibrillation. The patient was initiated on empirical 
treatment for meningoencephalitis. Subsequently, a CT brain 
and venogram were undertaken, which included assessment 
of the orbits, and demonstrated complete opaciϐication 
of the right sphenoid sinus, mild bilateral proptosis and 
asymmetry of the superior ophthalmic veins. Opaciϐication 
and assessment of the cavernous sinus was suboptimal. An 
“Ultravist 300” (iopromide) contrast agent was utilised for 
this scan. There was no consolidation on the chest x-ray and 
urine microscopy demonstrated a white cell count of 10-100 
x 10^6/L. A lumbar puncture was subsequently undertaken, 
which revealed a raised cerebrospinal ϐluid (CSF) red cell count 
(122 x 10^6/L) and raised white cell count (2117 x 10^6/L), 
with 1% mononuclear cells and 99% polymorphonuclear 
cells. CSF protein was elevated (1.23 g/L) and glucose was low 
(2.4 mmol/L). CSF gram stain was negative.

It remained appropriate to treat for presumed 
meningoencephalitis. The history of coryzal symptoms and 
CT features of sinusitis alluded to a possible underlying 
mechanism. It was difϐicult to account for the obvious bilateral 
proptosis with chemosis with the ϐindings from the ϐirst CT 
venogram. TSH was 0.25 mIU/L with normal free T4 (13.1 
pmol/L). After discussions between the Neurology team and 
reporting Radiologist, a recommendation was made to repeat 
a dedicated CT venogram study. This recommendation was 
based on the remaining strong clinical suspicion of cavernous 
sinus thrombosis and concern for whether there may have 

Figure 1: The Hounsfi eld Unit (HU) density in the second venogram (right 
image) was higher than in the fi rst venogram (left image) (229 HU versus 117 HU 
respectively).

Figure 2: Superior ophthalmic vein thrombus – easier to diff erentiate on the second 
venogram (right image) compared to the fi rst venogram (left image).

Figure 3: A similar degree of asymmetry in the size of the superior ophthalmic vein 
was noted in the fi rst venogram (left image) and second venogram (right image).

Figure 4: Right superior petrosal sinus thrombus – easier to identify on the second 
venogram (right image) compared to the fi rst venogram (left image).
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comparisons between the ϐirst and second venogram studies). 
Non-occlusive thrombosis of the left superior petrosal sinus, 
right transverse sinus and bilateral internal jugular veins was 
also identiϐied. An “Omnipaque 350” (iohexol) contrast agent 
was utilised for this second scan.

This new result, consistent with the history and clinical 
syndrome, was suggestive of septic cerebral venous 
thrombosis, provoked in the setting of complicated sinusitis. 
A blood culture, taken at the time of admission, later proved 
positive for Streptococcus intermedius and the urine culture 
was negative. Ophthalmological consultation excluded an 
ocular cause for the proptosis. The temporal proximity of this 
symptom onset to his presentation strongly supported the 
underlying etiology of a provoked cerebral venous thrombosis.

The patient was treated conservatively for four weeks with 
intravenous ceftriaxone, following advice from the Infectious 
Diseases team. Therapeutic anticoagulation treatment was 
commenced during admission with a heparin infusion. This 
was subsequently transitioned to dabigatran. The underlying 
sinusitis was treated with oxymetazoline nasal sprays.

The patient improved following this treatment. The 
bilateral proptosis and chemosis resolved as did the 
associated encephalitis. During the admission, there were 
some difϐiculties optimizing anticoagulation, with episodes 
of macroscopic haematuria. The Urology team was consulted 
and the patient underwent continuous bladder irrigation. A CT 
IVP demonstrated no suspicious urothelial abnormality. The 
haematuria resolved and he was discharged with a planned 
follow-up in the community. The patient recovered well from 
a mobility and functional perspective and returned to living 
independently.

Discussion
This case demonstrated that two CT venograms, under-

taken on the same patient, on the same day, yielded different 
results. Two different iodinated contrast agents were used 
(“Ultravist 300” (iopromide) for the ϐirst scan and “Omnipaque 
350” (iohexol) for the second scan). A different contrast 
agent was utilised for the second scan only due to contrast 
availability at that particular time. A randomized controlled 
trial has previously noted similar efϐicacies between these 
agents at a concentration of 300 mg I/mL [5]. In the present 
case, different concentrations of contrast agents were used. 
Despite this, these concentrations are both technically 
approved as suitable for venography [6,7]. The radiographers 
conϐirmed, at the time of scanning, that both studies were 
technically acceptable CT venograms despite one being 
labelled as a post-contrast study. The subsequent CT results 
directly altered management and improved morbidity. It is 
imperative to be cognizant of the potential for results not to 
support clinical diagnosis and to explore this issue further, 
especially in the setting of the contrast shortages related to 
the current COVID-19 pandemic.

Figure 5: Right transverse sinus thrombus – easier to identify on the second 
venogram (right image) compared to the fi rst venogram (left image).

Figure 6: Right internal jugular vein thrombus – easier to identify on the second 
venogram (right image) compared to fi rst venogram (left image).

Figure 7: Left sigmoid sinus thrombus – easier to identify on the second venogram 
(right image) compared to the fi rst venogram (left image).

Figure 8: Left internal jugular vein thrombus – easier to identify on the second 
venogram (right image) compared to the fi rst venogram (left image).

been underlying technical factors behind the previous imaging 
acquisition: there was unexplained asymmetry of the superior 
ophthalmic veins with poor assessment of the cavernous 
sinuses. A repeat CT venogram was undertaken as magnetic 
resonance (MR) venography was not readily available. 
This repeat scan demonstrated occlusive thrombosis of the 
bilateral superior ophthalmic veins, bilateral cavernous 
sinuses and right superior petrosal sinus (see Figures 1 to 8 for 
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Clinical features of cerebral venous thrombosis vary 
and may include a new type of headache, clinical features 
of raised intracranial pressure, encephalopathy, seizures 
and non-localizing focal neurological symptoms. There are 
many factors that may increase the risk of cerebral venous 
thrombosis, some of which include head trauma, dural 
arteriovenous malformations, pregnancy, oral contraceptive 
use, infections, malignancies, vasculitis and other acquired 
or inherited prothrombotic states [9]. Urgent neuroimaging 
can establish the diagnosis, with a CT brain and venogram 
or a magnetic resonance imaging (MRI) brain and venogram 
[10-12].  Imaging may demonstrate the absence of ϐlow in a 
venous sinus or cortical vein and/or intraluminal venous 
thrombus. Various direct signs, such as the empty delta 
sign, and indirect signs, such as hemorrhagic lesions, may 
be observed. Cerebral digital subtraction angiography 
(DSA) is another alternative that can be used if MRI and CT 
imaging is inconclusive [13]. Although a raised D-dimer may 
be supportive of a diagnosis of cerebral venous thrombosis, 
a D-dimer result cannot be used to conϐirm or exclude the 
diagnosis [14].

Protocols are in place to minimize contrast wastage but 
this case serves as a useful caution to ensure that imaging 
quality is not sacriϐiced in the process. The fact that two 
venograms, conducted on the same patient, could yield 
such different results emphasizes the validity of not relying 
on post-contrast CT scans to serve as surrogates of formal 
venogram studies. Dose reduction recommendations can be 
based on patient weight and other factors, such as imaging 
equipment [8]. Perhaps there is a need for more streamlined 
recommendations to facilitate more uniform scanning results.

This case exempliϐies the notion that diagnostic imaging 
should always be guided by a detailed history and examination. 
Persisting clinical concern regarding a possible cavernous 
sinus thrombosis prompted a repeat scan, which conϐirmed 
the provisional diagnosis and improved the patient’s outcome. 
Although there was some evidence of thrombosis, on the 
initial scan, it was inconclusive and required the subsequent 
second scan.

Conclusion
This case reafϐirms that a clinician should not rely solely 

on medical imaging to reach a diagnosis; imaging should 
be an adjunct to clinical suspicion. This case highlights the 
importance of clear communication between clinicians, 
radiographers and radiologists in optimizing patient 
outcomes. An MR venogram may have provided further clarity 
but lack of timely availability translated to an expedited repeat 
CT venogram being requested. Perhaps additional studies 
are required to investigate the diagnostic yield of different 
contrast brands and doses for venogram studies. No comment 
can be made as to the superiority or inferiority of one contrast 
agent compared to the other based on these data; there are 
other variables that may have affected imaging quality for 
this case.

To protect patient privacy and conϐidentiality, the patient’s 
identifying information, including age and sex, were altered.
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