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Abstract— Objectives: This study aimed to assess the prevalence and nature of extracardiac
incidental findings in patients undergoing computed tomography (CT) scans before transcatheter
aortic valve implantation (TAVI). Materials and Methods: This retrospective cohort
teleradiology study analyzed 33 patients' pre-TAVI CT scans. The study identified and
categorized incidental extracardiac findings, highlighting significant findings and those of clear
or potential malignancy. Results: All participants in the study had at least one incidental
extracardiac finding, with a total of 115 occurrences of 43 different types being recorded. The
most common findings were spinal degenerative disc disease, renal cysts, pulmonary edema, and
pleural effusions. 73% of the cohort were identified as having clinically significant extracardiac
findings. In terms of clearly or potentially malignant findings, these were observed in 42% of the
cohort, including renal cell carcinoma, large paratracheal soft tissue mass, multinodular thyroid
gland, lung nodules, and prostate enlargement. Conclusion: This study highlights the significant
occurrence of extracardiac incidental findings, many of which are clearly or potentially
malignant, in pre-TAVI CT scans. These findings underscore the necessity for thorough pre-
procedural evaluations in TAVI candidates, as they can influence patient management and
outcomes. Future research should aim for larger, multicenter, prospective studies to understand
better and validate the long-term implications of these incidental findings.

Keywords: Transcatheter aortic valve implantation, TAVI, Aortic valve, Cardiac imaging,
Computed tomography

INTRODUCTION:

Transcatheter aortic valve implantation (TAVI), also known as transcatheter aortic valve
replacement (TAVR), has established itself as a proven treatment for severe symptomatic aortic
stenosis. Its application has expanded from high-risk surgical patients to those with bicuspid
aortic valve stenosis and low-risk patient populations [1-5]. Additionally, recent literature has
demonstrated that TAVI offers better outcomes than surgical options, even for low-risk patient
groups [1]. This expansion of TAVI's use represents a significant evolution in managing aortic
stenosis, providing a minimally invasive alternative for a broader spectrum of patients.

Computed tomography (CT) imaging plays a crucial role in TAVI procedures. Advances in CT
imaging are integral for assessing anatomical suitability, planning the procedure, and post-
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procedural evaluation in TAVI [6]. With technological advancements, CT imaging has become
deeply integrated with TAVI, aiding in precise measurements and improving procedural
outcomes. This integration is underscored in recent expert consensus documents and clinical
studies, which emphasize the indispensable role of CT in TAVI, from pre-procedure planning to
post-procedure monitoring and follow-up [6].

In light of the advanced age and comorbid conditions typically associated with patients
undergoing CT assessment before TAVI, the detection of extracardiac incidental findings is
frequently reported in this demographic [7,8].

Our study aimed to evaluate the prevalence and nature of such findings within a case collection
conducted in a Saudi teleradiology practice. The focus was on categorizing these findings into
clinically significant and potentially malignant categories, providing insights that could benefit
patient management in this specific patient group.

MATERIALS AND METHODS:

Subjects:

This retrospective cohort study was conducted by querying the term "TAVI" within radiology
reports from the Picture Archiving and Communication System (PACS; PaxeraUltima, version
6.0.2.6, PaxeraHealth, Newton, MA, USA). The study period ranged from November 23, 2019,
to September 14, 2023. An initial pool of 34 cases was identified, from which 33 patients were
included in the final analysis after excluding one case because it was performed for post-TAVI
assessment. The need for individual patient consent was waived, and Institutional Review Board
approval was obtained for the study.

Image Analysis:

The patient cohort was assessed for age and gender. The original CT examinations were
conducted using standardized protocols on various multidetector CT scanners. The initial reading
and interpretation of the radiological reports were undertaken by a team of three experienced
radiologists, collectively with 5 to 22 years of experience in diagnostic imaging interpretation.
During the analysis, extracardiac findings were recorded. These findings were then categorized
by their occurrences and types. A subjective assessment was employed to determine the
significance of each finding. Significant findings were identified as clearly or potentially
malignant, potentially denoting a negative prognosis, commonly presenting with
symptoms,requiring treatment, or needing further imaging. Special attention was given to
findings that were malignant or potentially malignant.

Statistical Analysis:
Data collection was performed using Microsoft Excel 2021, the latest version available at the
time of this study, known for its advanced data management capabilities. The statistical analysis
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was facilitated by ChatGPT, an advanced language model artificial intelligence (version 4)
developed by OpenAl, based in San Francisco, United States. This Al tool computed the
collected data's absolute, mean, and standard deviations (SD) values. To ensure the validity and
reliability of the computational analysis, all results were independently verified by a human
researcher, offering a robust layer of verification to the study's statistical approach.

RESULTS:

22 males accounted for 67% of the 33 patients cohort. The average age of the participants was 73
years, with a standard deviation of 8 years.

The entire study group had one or more incidental findings. We identified a total of 115
occurrences of extracardiac findings, covering 43 different types. Table 1 details all of the
detected findings with their occurrences. Spinal degenerative disc disease was the most
prevalent, found in 14 cases (42%), followed by renal cysts in 11 patients (33%). Pulmonary
edema and pleural effusions were also noted in 10 (30%) and 9 (27%) patients, respectively.
Lung nodules and emphysema were present in 6 (18%) and 5 (15%) cases, respectively.

24 out of the 33 cases in the study, representing approximately 73% of the cohort, were
identified as having clinically significant extracardiac findings. Conversely, 9 cases, constituting
around 27% of the cohort, were classified as having clinically insignificant extracardiac findings.
The study focused particular attention on findings that are clearly or potentially malignant. This
subset included one case of renal cell carcinoma (3 %), one case of a large paratracheal soft
tissue mass (3%), two cases of a multinodular thyroid gland (6%), four cases of lung nodules
measuring 6 mm or more in diameter (12%), and four cases of prostate enlargement (12%).
Together, such findings constituted 42% of our study cohort.

Finding Occurrences Percentage of Total Patients (%)
Degenrativesoinal changes 14 42
Renal Cyst 11 33
Pulmonary Edema 10 30
Pleural Effusions 9 27
Lung Soft Tissue Nodule 6 18
Emphysema 5 15
Small Airways Disease 4 12
Prostate Enlargement 4 12
Diverticulosis 3 9
Hiatus Hernia 3 9
Renal Atrophy 3 9
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Finding
Inguinal Hernia
Adrenal Adenomas

Obstructive bladder

Thickening

Urinary

Umbilical Hernia

Gallstone

Lung Calcific Granuloma
Multinodular Thyroid Gland
Prostate Enlargement

Pancreatic Cyst

Age-Related Minimal lung reticulations
Chronic Portal Vein Occlusion
Focal Bronchiectasis

Pleural Effusion

Ascites

Pneumatocoele

Pubic Ramus Old Fracture
Sacroiliitis

Uterine Fibroid

Adrenal Adeoma

Apical Pleuroparenchymal Scarring
Liver Irregularity

Thyroid Gland Cyst

Hepatic Calcific Granuloma
Abdominal Lymphadenopathy
Right Renal Carcinoma

Vertebral Body Wedging

Calcific Mediastinal Lymph Node
Pars Interarticularis Defects

Shoulder Degenerative Changes

Epigastric Hernia

Mural

Occurrences
3
2
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‘Finding Occurrences Percentage of Total Patients (%)
‘ Postsurgical Pneumobelia 1 3

‘ Paratracheal Soft Tissue Mass 1 3

Table 1. A list of types, occurrences, and percentages of incidental findings detected on pre-
TAVI CT examinations.

DISCUSSION:

This research focused on examining the frequency and characteristics of extracardiac incidental
findings in patients receiving CT scans before undergoing TAVI. The observation that every
participant in our study had at least one incidental finding highlights the critical need for
thorough evaluations before the procedure. The notable prevalence of these findings in our
cohort, which typically includes older individuals, aligns with trends and observations previously
documented in the medical literature[8—11]. Another concordance with the literature is that the
lung was the most commonly involved organ in this population [8,9].

Significant incidental extracardiac findings in pre-TAVI CT studies have been reported with
wide variability, ranging from as low as 7% to as high as 38%][1,7—-15]. Our study observed a
notably higher incidence of these findings, amounting to 73%. Furthermore, we identified an
incidence rate of 42% for extracardiac findings that are either clearly or potentially malignant.
This contrasts the existing literature, which typically reports such findings from 1 to
7%[1,8,11,12].1t is important to mention that our analysis included indeterminate thyroid nodules
and prostate enlargement as conditions with potential for malignancy. However, if these two
entities are excluded, the incidence of findings with possible malignancy decreases to
18%.Nevertheless, the finding echoes the growing body of evidence stressing the need for
vigilance for extracardiac conditions in TAVI candidates, which may impact patient outcomes
and management strategies.

The study's retrospective design is a notable limitation, as it may introduce selection bias and
limit the ability to establish causality between the observed findings and patient outcomes.
Additionally, the relatively small size of the cohort poses a constraint on the generalizability of
the findings to a broader population. Another aspect to consider is the inclusion of indeterminate
findings such as thyroid nodules and prostate enlargement in the analysis, which could
potentially inflate the incidence of findings classified as potentially malignant. Furthermore, this
study's lack of long-term follow-up means that the long-term outcomes or clinical significance of
these incidental findings remain unclear. Lastly, being a single-center study, the findings may
predominantly reflect the specific practices or patient demographics of the center and may not be
directly applicable to other settings or populations.
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In conclusion, this study highlights the significant occurrence of extracardiac incidental findings
in pre-TAVI CT scans, with a notable proportion being potentially malignant. This emphasizes
the importance of thorough pre-procedural evaluations for TAVI candidates, as these findings
may influence patient management and outcomes.Future research should focus on expanding
these findings through larger, multicenter, prospective studies to enhance their applicability and
understanding of the long-term implications of these incidental findings.
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