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Background: As infundibular dilation (ID) is less likely to cause hemorrhage or other clinical sequelae
than an intracranial aneurysm (IA) and treating infundibulum itself may put the patient at unnecessary
risk for stroke, it is important to distinguish between the ID and IA. Given the limitations of conventional
single-phase computed tomography angiography (sCTA) to show small branches of intracranial arteries, the
application of multiphase computed tomography angiography (mCTA) for identification seems promising.
Our main objective was to evaluate whether using mCTA derived from computed tomography perfusion
(CTP) data can improve distinction between IA and ID.

Methods: A total of 35 patients diagnosed with IA or ID of the posterior communicating artery at its
junction with the internal carotid artery junction (ICA-PComA) by sCTA at the 8th Medical Center of
Chinese PLA General Hospital between January 2019 and May 2022 were retrospectively selected. All
patients underwent CTP. The simulated mCTA was reconstructed from 0.75 mm CTP data for assessment
of vascular branches. All data were processed separately by 2 CTA post-processors; 2 observers diagnosed TA
and ID by source and volume rendering (VR) images of sSCTA and VR images of mCTA, and compared the
diagnostic efficacy of source and VR images of sCTA with VR images of mCTA.

Results: The quality of the reconstructed images was more consistent between the 2 post-processors
mCTA (K=0.856) than sCTA (K=0.648). The sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and accuracy of the source image for ID identification were 78.9%,
86.7%, 84.2%, 81.3%, and 80.0% for sCTA, 73.7%, 81.2%, 82.3%, 72.2%, and 77.2% for the VR image
of sCTA, and 94.7%, 87.5%, 90.0%, 93.3%, and 91.4% for the VR image based on mCTA, respectively.
The net reclassification index (NRI) of mCTA for VR and the source image of sCTA was 0.273 and
0.220, respectively. VR base on mCTA was on average better than VR and the source image of sCTA at
differentiating ID from IA (P=0.005 and P=0.001, respectively).

Conclusions: Compared to sCTA, mCTA is more helpful in improving the distinction of ID and TA.
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Introduction

In the general population, the prevalence of unruptured
intracranial aneurysms (IA) is approximately 2-3% (1).
Aneurysmal subarachnoid hemorrhage (SAH) caused by
IA is a devastating subset of strokes and results in serious
disability (2). Infundibular dilation (ID) is a funnel-shaped
widening of the origin of the cerebral arteries, usually at
origin of the posterior communicating artery at its junction
with the internal carotid artery (ICA-PComA) (3). The
prevalence of IDs is 7-25% as detected by angiography or
autopsy, and they are usually considered normal anatomical
variants (4). As ID is less likely to cause hemorrhage or
other clinical sequelae than an aneurysm and treating
infundibulum itself may put the patient at unnecessary risk
for stroke (5), it is important to distinguish between the
2 entities.

The gold standard for distinguishing ID from IA is
digital subtraction angiography (DSA), but non-invasive
imaging modalities such as magnetic resonance angiography
(MRA), computed tomography angiography (CTA), and
3-dimensional (3D) rotational angiogram (3DRA) have
been used in the differential diagnosis (6). The ability to
demonstrate the branch arising out of infundibulum apex
is helpful in diagnosis (7). CTA is less time consuming and
information on the status of collaterals can be obtained
by appropriate acquisition and reconstruction methods.
However, conventional single-phase CTA (sCTA) depicts
the cerebral circulation at a single snapshot which depends
on the timing of CTA acquisition after contrast material
injection, which may lead to inaccurate estimation of
the circulation (8). Computed tomography perfusion
(CTP) is increasingly being used in clinical practice for
the assessment of different neurovascular disorders as
a noninvasive method and provides an option to derive
4-dimensional (4D) CTA (9). CTA images of specific
periods can also be generated by extracting and summating
information, producing simulated multiphase CTA (mCTA)
to assess collaterals in addition to CTP data (10).

In this study, we aimed to evaluate whether the
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application of mCTA could help in the differential diagnosis
of IDs from IA. We present this article in accordance with
the STARD reporting checklist (available at https://qims.
amegroups.com/article/view/10.21037/qims-23-211/rc).

Methods
Patients

This retrospective study enrolled 39 patients diagnosed
with IA or IDs at the ICA-PComA junction by sCTA
from the 8th Medical Center of Chinese PLA General
Hospital between January 2019 to May 2022. Individuals
were excluded if CTA data was missing, or only follow-
up data was available without DSA confirmation. The
baseline patient characteristics variables collected included
age, gender, systolic blood pressure (SBP), diastolic blood
pressure (DBP), hyperlipidemia, smoking, and history of
drinking. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Institutional Review Board of Chinese
PLA General Hospital (No. HZKY-PJ-2020-38) and the
requirement for individual consent for this retrospective
analysis was waived. The participants formed a convenience
sample, with the sample size of this study being determined
based on feasibility considerations.

Single-phase CTA

The CTA examinations were performed using 320 multi-
slice computed tomography (CT) [Aquilion One; Toshiba
Medical Systems Corp, Otawara, Japan; 0.5 mm thickness;
75 ms gantry rotation time, 120 kV, 510 mAs, CT dose
index (CTDIvol) of 231.9 mGy, and dose-length product
(DLP) of 3,244.8 mGy-cm]. The scanning range was from
foramen magnum to skull vertex. Scanning was performed
using a bolus-tracking technique. In total, 60 mL of
iopromide (Ultravist 370; Bayer Schering, Berlin, Germany)
was administered at 6 mL/s through an 18-gauge needle
positioned in a peripheral vein.
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Figure 1 Diagram of the range of reconstruction. (A,B) Axial and coronal MIP images, with reconstructions including the distal branch

margins of the middle cerebral artery on both sides. (C) A sagittal MIP image with a reconstruction that includes the distal branch margins

of the anterior and posterior cerebral arteries. MIP, maximum intensity projection.

Multiphase CTA derived from CTP

The dynamic volume interval mode of 320 multi-slice CT
was employed, comprising multiple volume acquisitions of
the entire skull in an axial fashion. The 320-detector row
CT enables 160 mm z-axis coverage with slice thickness
of 0.75 mm, a field of view (FOV) of 220x220 mm and
a 512x512 slice matrix. The scanning range was from
foramen magnum to skull vertex. A total of 3 sequences
were conducted and 19 time-phases were acquired. The
first sequence was a mask sequence consisting of 1 time-
phase (120 kV, 50 mA). The second sequence was dynamic
angiography, which consists of 3 parts. For the first part,
3 time-phases are scanned and acquired at 2 seconds
intervals. Acquisition of the second part was performed
after an interval of 4.75 seconds, scanning 6 time-phases,
each 2 seconds apart. The last part was acquired after an
interval of 4.75 seconds, scanning 4 time-phases, each
acquired every 2 seconds. A total of 13 time-phases (120 kV,
300 mA) were generated, the interval duration for the third
sequence was longer in order to obtain perfusion data for
the entire brain; 5 time-phases were generated at rate of
1 per 4.5 seconds (120 kV, 300 mA). The CTDIvol was
47.1 mGy per time-phase, and the DLP was 754.4 mGy-cm,
for a total CTDIvol of 895.9 mGy, and a total DLP of
14,333.6 mGy-cm. lopromide (60 mL of 370 mg/mL,
Ultravist 370) was injected intravenously with an automatic
injector at a rate of 6 mL/s. We selected only the second
sequence (dynamic angiography) for 3D reconstruction.
The scanning range was from foramen magnum to skull
vertex. Scanning was conducted using a bolus-tracking
technique.
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Image post-processing

The post-processing of mCTA was all performed in Vitrea
Workstation (version 6.5.1; Canon Medical, Otawara,
Japan) independently by 2 post-processors; 3 time-phases
were selected (peak arterial, peak venous, and late venous
phases) for 3D reconstruction using 4D-vascular protocol,
and after automatic bone removal, the entire intracranial
artery was displayed using the 3D BOX tool, and selected
axial, coronal, and sagittal maximum intensity projection
(MIP) images of the peak arterial phase, including all distal
branches of the anterior, middle, and posterior cerebral
arteries (Figure I). The Vitrea Workstation was also used for
sCTA, selecting the same reconstruction range. The mCTA
and sCTA reconstructed images are displayed in Figure 2.

Image quality and analysis

Volume rendering (VR) images of mCTA and sCTA image
quality were scored independently by 2 observers (Dr. Y.Q.
and Dr. X.'T') on a 5-point scale [0-4], used as a subjective
assessment of image quality in the current scanning modality
and to assess the consistency of image reconstruction between
the 2 post-processors. The scoring criteria were as follows:
score 4: clear display of the main trunk and branches of the
intracranial arteries and clear display of the lesion, with no
bony structures obscuring observation; score 3: intracranial
artery trunk clearly displayed, branches poorly displayed,
lesions clearly displayed, no bony structures obscuring
observation; score 2: the main trunk of the intracranial
artery is clear, branches and lesions are indistinct and not
obscured by bony structures; score 1: the main trunk of the
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Figure 2 mCTA and sCTA reconstructed images. (A-C) Represent the peak arterial, peak venous, and late venous phases, respectively. (D)
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Displays an sCTA reconstruction. (A-C) Demonstrate the dynamic information of the blood flow, with the arterial branches progressing

from few to many, to the cerebral venous system being visualized. MCTA, multiphase computed tomography angiography; sCTA, single-

phase computed tomography angiography.

intracranial artery is clear, branches and lesions are poorly
visualized, with bony structures obscuring them; score 0:
the image cannot be used for observation at all. The 3-point
method was used to evaluate the observer’s confidence in
distinguishing ID and IA: (I) easy to judge, (II) difficult to
judge, and (III) unable to judge (6). IA or ID were diagnosed
independently by 2 observers (Dr. YQ and Dr. WL). Any
interobserver disagreement was resolved by consensus. A
second observation was made after an interval of 3 months.

Statistical analysis

The agreement of the 2 post-processors image quality and
interobserver were determined by calculation of kappa (K)
values. The strength of agreement was rated as follows: 0=
poor, 0-0.20= slight, 0.21-0.40= fair, 0.41-0.60= moderate,
0.61-0.80= substantial, and 0.81-1.00= almost perfect (11).
Sensitivity, specificity, accuracy, and positive predictive
value (PPV) and negative predictive value (NPV) of mCTA

for differential diagnosis of ID were calculated using the

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

consensus DSA evaluation as the reference standard. The
net reclassification index (NRI) (12) was used to evaluate
the differential efficacy of mCTA and sCTA. Mean and
standard deviation (SD) were used to describe quantitative
variables, whereas in the case of qualitative variables,
percentages were used. First, a bivariate analysis was carried
out, using Student’s 7-test for independent samples or
Mann-Whitney U-test for quantitative variables, whereas
the chi-square test was used for qualitative variables.
Wilcoxon matched-pairs signed-rank test and Fisher’s exact
probability test were used to examine the ability of different
images to distinguish between ID and IA. A P value <0.05
was considered statistically significant. All statistical analyses
were performed using the SPSS 26.0 statistical software
package (IBM Corp, Armonk, NY, USA).

Results

The patient enrollment flow diagram is shown in Figure 3.
Of the 39 healthy individuals enrolled in this study,

Quant Imaging Med Surg 2023;13(9):6105-6115 | https://dx.doi.org/10.21037/qims-23-211



Quantitative Imaging in Medicine and Surgery, Vol 13, No 9 September 2023

4 patients were excluded due to follow-up only without DSA
confirmation (n=3) and CTA data loss (n=1). Therefore,
35 patients with 35 protrusions at the ICA-PComA junction
were included in this study. There were 16 patients with IA,
7 (43.8%) males and 9 (56.2%) females, aged 42-86 years,
with a mean age of 59£14 years, SBP 110-133 mmHg, with
a mean of 123.5+2.5 mmHg, DBP 76-101 mmHg, with a
mean of 86.2x1.7, 9 (56.2%) patients with hyperlipidemia,
6 (37.5%) patients had a history of smoking, and
7 (43.8%) patients had a history of drinking. There were
19 patients with ID, 11 (57.9%) males and 8 (42.1%)
females, aged 39-78 years, with a mean age of 5712 years,
SBP 112-142, with a mean of 127.2+2.2 mmHg, DBP
77-103, with a mean of 90.9x1.8, 12 (63.2%) patients

39 patients diagnosed with IA or ID at the
ICA-PComaA junction by sCTA

4 patients were excluded
¢ Follow up only without
DSA confirmation(n=3)

* CTA data loss (n=1)

Y

35 patients with 35 protrusions at the ICA-
PComaA junction were finally enrolled

Figure 3 The patient selection flowchart. IA, intracranial
aneurysm; ID, infundibular dilation; ICA-PComA, posterior
communicating artery at its junction with the internal carotid
artery; sCTA, single-phase computed tomography angiography;
DSA, digital subtraction angiography; CTA, computed tomography
angiography.

Table 1 Characteristics of the patients
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with hyperlipidemia, 11 (57.9%) patients with a history of
smoking, and 11 (57.9%) patients with a history of drinking
(Table 1). All patients underwent sCTA and CTP scans and
were successfully reconstructed in 3D using volumetric
reproduction techniques. The Kappa value between the
2 CTA post-processors for the sCTA images was 0.648 and
0.856 for mCTA. The results of 2 retrospective observations
of mCTA and sCTA by the 2 observers were identical.

The sensitivity, specificity, PPV, NPV, and accuracy of
the source image for ID identification were 78.9%, 86.7%,
84.2%, 81.3%, and 80.0% for sCTA, 73.7%, 81.2%, 82.3%,
72.2%, and 77.2% for the VR image of sCTA, and 94.7%,
87.5%, 90.0%, 93.3%, and 91.4% for the VR image base
on mCTA, respectively (Table 2). On VR image of sCTA,
5 ID were misdiagnosed as IA and 3 IA were misdiagnosed
as ID; on the source image, 4 ID were misdiagnosed as IA
and 3 IA were misdiagnosed as ID, whereas on mCTA 1 ID
was misdiagnosed as an IA and 2 IA were misdiagnosed as
ID, with an NRI of 0.273 [95% confidence interval (CI):
-0.003 to 0.566] and 0.220 (95% CI: 0.048-0.442). The
results of Fisher’s exact test showed a higher proportion of
applied VR of mCTA images identifying ID in easy to judge
areas relative to the VR images of sCTA (P=0.004) and the
original images (P=0.045). The Wilcoxon signed-rank test
showed that VR images of mCTA was on average better
than the VR images of sCTA (P=0.005) and the source
images (P=0.001) at differentiating ID from IA (Table 3).

Discussion

Funnel-shaped symmetrical enlargements at the origin of
the PcomA without an aneurysmal neck are also known
as ID (13), and are generally considered a typically

Variables 1A ID P value
Age (years) 59+14 57+12 0.54
Male/female 7/9 11/8 0.51
Systolic blood pressure (mmHg) 123.5 (x2.5) 127.2 (x2.2) 0.30
Diastolic blood pressure (mmHg) 86.2 (£1.7) 90.9 (+1.8) 0.07
Hyperlipidemia 9 (56.2) 12 (63.2) 0.73
Smoking 6 (37.5) 11 (57.9) 0.32
History of drinking 7 (43.8) 11 (57.9) 0.51

The table presents the baseline information for total patients, IA, and ID. P value present the difference between the IA and ID. Values are

mean (SD), n (%). IA, intracranial aneurysm; ID, infundibular dilation.

© Quantitative Imaging in Medicine and Surgery. All rights reserved.
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Table 2 Diagnostic performance of VR images of mCTA with sCTA source images and VR images in distinguishing IA and ID at the ICA-

PComA

Procedure Sensitivity Specificity PPV NPV Accuracy
The source image of sCTA 78.9% 86.7% 84.2% 81.3% 80.0%
VR of sCTA 73.7% 81.2% 82.3% 72.2% 77.2%
VR of mCTA 94.7% 87.5% 90.0% 93.3% 91.4%

VR, volume rendering; mCTA, multiphase computed tomography angiography; sCTA, single-phase computed tomography angiography;
IA, intracranial aneurysm; ID, infundibular dilation; ICA-PComA, posterior communicating artery at its junction with the internal carotid

artery; PPV, positive predictive value; NPV, negative predictive value.

Table 3 Comparison of VR image and source image of sCTA and VR image of mCTA for differentiation between IA and ID

Scale of difficulty for
Procedure judgement Total N P value 95% ClI z P value 95% CI*
1 2 3
VR image of mCTA 29 5 1 35 Ref Ref Ref Ref Ref Ref
VR image of sCTA 16 17 2 35 9.737 0.004** 1.661-12.361 2.837 0.005*  0.000-0.500
The source image of sCTA 20 13 2 35 5.543 0.045* 1.049-7.120 5.385 0.001*  0.000-0.500

¥*: statistics of Fisher’s exact probability test; 95% ClI: represents the 95% confidence interval of the %° of Fisher’s exact probability test;
Z: statistics of Wilcoxon matched pairs signed-rank test; 95% CI*: represents the 95% confidence interval of the P value of Wilcoxon
matched pairs signed-rank test; **, indicates a statistically significant result. VR, volume rendering; sCTA, single-phase computed
tomography angiography; mCTA, multiphase computed tomography angiography.

benign anatomical variation (5). ID typically presents as
an adult-type PComA and may represent the remnants
of a previously dominant fetal vessel (14). Even so, some
potential risks of arterial cones have been reported. Some
studies have reported the progression of ID to a saccular
aneurysm (15-17). In addition, some studies have reported
SAH due to rupture of ID without progression to a saccular
aneurysm (18-20). Since the risk of SAH from ID is low
and the treatment of IDs themselves can easily lead to
unnecessary strokes in patients, a follow-up strategy is often
used in clinical practice. IA is a serious risk factor for SAH
and some patients have a poor prognosis that requires an
aggressive treatment strategy, therefore, the differentiation
between ID and IA is a major clinical focus.

The gold standard for the identification of ID and IA is
DSA. The invasive nature of DSA, as well as the possible
side effects and complications caused by contrast medium
and radiation, such as a sustained neurological dysfunction,
make DSA unsuitable for screening and repeat follow-
up (21-23). A non-invasive and accurate examination is a
clinical necessity. A number of non-invasive examinations
have served well in the identification of ID and IA. Min
et al. performed CTA using a 4-detector CT scanner in

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

107 cases of ICA-PComA protrusions (37 aneurysms
and 70 IDs) (7). Satoh et 4l. used imaging of 3D MRA for
differential diagnosis of ID and IA of the internal carotid
artery (ICA) (24). Jang et al. presented a preliminary
discussion on the identification of ID and IA using
3DRA (6). CTA is routinely used clinically. Typical ID
imaging features show a widened triangular or conical
shape, with a basal maximum diameter generally less than
3 mm, lack of a neck, and a branching artery arising from its
apex; in contrast, IA typically present as round or irregularly
dilated, aneurysmal necks with a maximum diameter of
more than 3 mm and branching arteries arising from the
base (7). There is a significant overlap in lesion morphology
and size between these 2 vascular lesions. ID may become
rounded with increased size (25). Shi et al. reported that 7
of 48 IDs (14.6%) were larger than 3 mm (26). Accurate
visualization of PComA is essential to differentiate ID
from IA (7). However, sCTA relies on the timing of
the acquisition of angiography and has disadvantages in
demonstrating the small branches of the intracranial arteries
(7,27). The potential for inadequate filling of the contrast
medium on the sCTA is higher due to the bidirectional
flow within the PComA from the distal ICA and proximal
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Figure 4 Comparison images of ID and IA by mCTA. (A) A pre-peak arterial image, it demonstrates a funnel-shaped symmetrical enlargement

at the origin of the PcomA without the aneurysm neck. The entire PcomA is not visualized. (B,C) Display images of the peak arterial phase

and late peak phase, with progressively clearer PcomA visualization (arrows). (D-F) The pre- to post-peak artery of the IA (arrows), with

the arterial branch at the apex of the lesion never seen from the beginning. ID, infundibular dilation; IA, intracranial aneurysm; mCTA,

multiphase computed tomography angiography; PcomA, posterior communicating artery.

posterior cerebral artery and the varying complexity of flow
conditions within the PComA (7), poor heart function can
also affect the filling of collaterals (27). Meanwhile, mCTA
has high sensitivity and specificity in the detection of shunt
lesions and can increase the display of PcomA.

Recently, mCTA has been increasingly used in clinical
trials for the assessment of different neurovascular disorders
as a noninvasive alternative to invasive DSA (28). It was
recently studied as a time-resolved variant of CTA in
which 1 arterial and 2 venous phases were obtained (28).
Compared to sCTA, mCTA has a significant advantage for
the evaluation of hemodynamics, especially in evaluation
of the extent and dynamics of collateral flow (28). In
addition, it is characterized by higher interrater reliability.
In our retrospective study, mCTA dynamically displayed
distal branches and had higher interrater reliability than
sCTA. Contrastingly, mCTA shows dynamic information
on the branching of the ID, whereas the aneurysm does
not show the vessel of apex origin from the beginning
(Figure 4). The display of branch arteries arising from
their apex helps to distinguish ID from IA, with mCTA
shown in 18 of 19 IDs in our study, the remaining case
was misdiagnosed as IA because the post-processors were

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

not informed of the presence of the lesion and did not
select the appropriate reconstruction window width and
position according to the lesion. However, VR of sCTA
resulted in 5 cases of misdiagnosis due to non-display of
branches at the apex of the ID (Figure 5); diagnosis by
source images circumvented 1 case of misdiagnosis and
increased diagnostic confidence, but mCTA showed a
more visual and comprehensive lesion (Figure 6), and it was
relatively easy to differentiate between IA and ID (P=0.045).
The sensitivity, specificity, PPV, NPV, and accuracy of
ID identification by mCTA images were 94.7%, 87.5%,
90.0%, 93.3%, and 91.4%, respectively. It was relatively
easier (P=0.004) and with higher confidence (P=0.005) for
both observers to distinguish ID and IA by mCTA than
by VR image of sCTA. The 5 cases misdiagnosed as IA by
VR of sCTA were accurately diagnosed as ID by mCTA in
4 cases, whereas 1 of the 3 patients misdiagnosed as ID
were accurately diagnosed as IA. The 4 cases misdiagnosed
as IA by source images of sCTA were accurately diagnosed
as ID by mCTA in 3 cases, 1 of the 3 patients misdiagnosed
as ID was accurately diagnosed as IA. The NRI was 0.273
(95% CI: =0.003 to 0.566) and 0.220 (95% CI: 0.048-0.442),
suggesting that the application of mCTA differentiated
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Figure 5 Images of sCTA misdiagnosis. (A-E) Demonstrate the sCTA images of 5 patients respectively, which were misdiagnosed as

aneurysms because they failed to show the branches at the apex of the ID (arrows). sCTA, single-phase computed tomography angiography;

ID, infundibular dilation.

between ID and IA compared to sCTA is more helpful.
In addition, mCTA is non-invasive, cheaper, less time-
consuming, and avoids more radiation exposure than DSA
examinations. Neurological complications that may arise
from DSA include reversible ischemic neurologic deficit,
transient ischemia attack, and even permanent strokes (6).
Compared to sCTA, mCTA with multiple acquisitions
reduces the difficulty of detecting ID and distinguishing
it from IA, but it should be noted that the mean estimated
effective dose of mCTA is typically increased by 20% (28),
even though the radiation dose for each scan is lower than
that of traditional sCTA

Screening for suspected intracranial aneurysms is often
performed by MRA and routine sCTA, but MRA has a
limited capability to differentiate between IA and ID at the
ICA-PcomA. Routine sCTA may result in misdiagnosis
due to the bidirectional flow within the PComA from the
distal ICA and proximal posterior cerebral artery and the
varying complexity of flow conditions within the PComA (7)
or poor heart function (27), causing some patients to
eventually undergo DSA, which is invasive and has a high
radiation dose and risk of complications such as sustained
neurological dysfunction; DSA is unnecessary for ID
patients. The advantages of mCTA for collateral vessels

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

were shown to be significant, and the use of mCTA was
effective in reducing the use of DSA when it was difficult to
differentiate between IA and ID by MRA or sCTA. Patients
with ID need long-term follow-up, and mCTA is helpful
for lesion display and changes. Our study was based on
CTP examinations, which are based on multiple scans, but
for follow-up patients we can scan only the peak arterial
phase, peak venous phase, and late venous phase to reduce
the unnecessary increase in radiation dose from multiple
scans. DSA must be used with caution during follow-up. In
patients with acute stroke, if a small protrusion at the ICA-
PcomA is detected while performing CTP, mCTA based on
CTP examination can also better distinguish between IA
and ID and improve the diagnostic accuracy.

There were several limitations to this study. Our study
analyzed only the lesions of the ICA-PComA junction.
In addition to PComA, there are many areas where it
is difficult to distinguish between the actual branching
vascular structure/infundibulum and the aneurysm, such
as the anterior choroidal artery, anterior communicating
artery, and ophthalmic artery; we will further enhance the
study in the future. The retrospective design with small
sample sizes, and the scanning parameters of mCTA and
sCTA were not identical. Inter- or intra-observer bias may
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Figure 6 Comparison of source images of sSCTA with VR images of mCTA. (A) The axial source image of sCTA displaying the ID (yellow

arrow) at ICA-PComA without arterial apex vessels. (B-D) VR images of mCTA, which visually and comprehensively displays the full

picture of the ID (yellow arrow). sCTA, single-phase computed tomography angiography; VR, volume rendering; mCTA, multiphase

computed tomography angiography; ID, infundibular dilation; ICA-PComA, origin of the posterior communicating artery at its junction

with the internal carotid artery.

have affected our results. MCTA derived from CTP data
does not necessarily simulate first-line multiphase CTA (8),
limiting the time of arteriographic acquisitions. Although
mCTA makes it easy to display branches at the ID apex, it is
difficult to avoid an increase in radiation dose as the number
of acquisitions increases. Both sCTA and CTP scans in
our study had a high radiation dose, which we will focus
on improving in future studies. Finally, because this is a
preliminary discussion, we hope that the efficacy of mCTA
in identifying ID can be validated in the future through
increased sample size or multi-center studies.

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

Conclusions

Compared to sCTA, mCTA derived from CTP data has
the advantage of demonstrating the small apical branches
of ID, improving diagnostic confidence and helping to
differentiate between ID and IA.
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