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Background: Type A Carotid Cavernous Fistulas (CCFs) are high-flow fistulas which can be difficult to treat.

Conventional treatments have focused on cavernous sinus packing or embolization which can have mass

effect related consequences. In this case series we describe utilizing our Patch Technique (PT) as the solo

non-adjunctive treatment of Type A CCF with severe cortical venous reflux. 

Methods: A retrospective review was performed for patients who underwent PT at our institution. Patients’

demographics, clinical data, pre and post-operative ocular examination were recorded. The procedures

technique, Pipeline Embolization Devices (PED) diameters, immediate and late procedure outcomes were

described.

Results: Three male patients with age of 24, 29 and 62 years at the date of the first procedure. All patients

had history of trauma and presented with decreased visual acuity, cranial nerve II deficit, limited extra-ocular

muscles movement and increased intra-ocular pressure (IOP). Diagnostic angiography was performed which

confirmed high flow type A CCF. Endovascular treatment was performed via distal radial access in 2 patients

and femoral access in 1 patient by deploying four sequentially enlarging PEDs with immediate resolution of

the ocular symptoms. Follow-up angiography confirmed complete resolution of CCF in 2 patients. One

patient was lost to follow-up, however angiogram at 4 months demonstrated residual small CCF with

significant improvement from post procedure angiogram.

Conclusion: The Patch-Technique utilizing sequentially enlarging flow-diverters is a safe and reasonable solo

technique for the treatment of direct CCF symptoms and results in immediate resolution of CVR while

preserving the cavernous sinus anatomy.




Anas S. Al-Smadi, M.D



Courtney Cave M.D., Elizabeth Dobben M.D., Jessica Leschied M.D., & Zeynep Yilmaz-Saab
M.D.

Henry Ford Health System

Introduction: Pediatric breast masses are almost always benign with approximately 95% of
them representing fibroadenomas. On ultrasound, these are classically described as
circumscribed, oval, hypoechoic solid masses. The current proposed recommendations in the
pediatric literature for managing these masses include follow up ultrasound for a mass <3
cm, core biopsy for a  mass 3-5 cm, and surgical excision for a mass >5 cm. We sought to
determine how often these guidelines were appropriately applied and if the interpreting
radiologist subspecialty (ie. pediatric, breast, or general radiologist) had a significant
impact on the type of follow up recommended.

Methods: Following IRB approval, pediatric patients who received a breast ultrasound for a
solid mass between 2017-2020 were identified by retrospective query of the electronic
medical record. After completion of chart review this yielded 370 patients ranging in age
from 9 to 18 years. 169 patients had a mass consistent with a fibroadenoma. The follow-up
for these patients was categorized into clinical follow-up, ultrasound follow-up, core biopsy,
or surgical excision. This data was further broken down by lesion size and interpreting
radiologist subtype.

Results: Of the 169 patients included in the study, 26.03% underwent 6-12   month imaging
follow up, 40.2% received core biopsy, and 18.3% underwent excisional biopsy. 6.5% had
clinical follow up without either further imaging or biopsy. The remainder of the patients
were lost to follow up. Data was further stratified by mass size and interpreting radiologist
subspecialty. This demonstrated variability in management among radiologist subspecialist. 

Courtney Cave M.D.

Elizabeth Dobben M.D.

Variability in Clinical and Imaging Follow-up of Pediatric Breast Masses

Additionally, the data showed that masses <3 cm are the most frequently mismanaged with 53% of these masses
undergoing biopsy rather than ultrasound follow-up as per the guidelines (p<0.00001).

Conclusion: These findings indicate a significant number of pediatric patients at our institution undergo biopsy for
lesions that should be managed more conservatively per guidelines. While multiple factors influence the decision to
biopsy or surgically excise a mass, published literature shows that follow up sonography is a safe, non-invasive
management strategy for masses with specific sonographic characteristics and size in this patient population. Despite
this, only 26.03% of the pediatric breast masses in this study were managed with follow up sonography regardless of
the interpreting radiologist subspecialty, with the majority undergoing core biopsy. Increased familiarity with the
published management guidelines of pediatric solid breast masses would decrease the number of unnecessary
procedures and improve consistency in follow up recommendations by radiologists.
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Kyle Dammeyer - Henry Ford Hospital

Purpose:

To create a curriculum geared towards improving resident wellbeing, job satisfaction, and mental

and emotional preparation for starting a sustainable radiology career beyond residency. 

Methods and Materials: 

The radiology residency program’s wellness committee created and organized a curriculum of 8

lectures which were given during the scheduled daily lecture time slot. Lecture material and

topics were brainstormed by the committee and included topics on financial literacy/planning,

navigating life and disability insurance, ergonomics at the workstation, medical malpractice, CV

preparation, and career options as they relate to work-life balance. A survey was created prior

to the start of the curriculum which assessed resident’s overall wellness, their satisfaction with

the program’s commitment to wellness, and to what degree a wellness curriculum would improve

their experience. This survey was then re-administered to the same classes of residents after

completion of the curriculum. 

Results:

On a scale from 1 to 5 (1 - least “well”, 5 - most “well”), the mean score amongst all respondents

with regards to assessing personal “wellness” was 3.77 prior to implementation of the curriculum

and 4.04 following implementation, an increase of 0.27.  The mean response to “satisfaction

with the residency program’s awareness of residency wellness and efforts to improve the overall

resident experience” was 4.04 pre-implementation and 4.33 following implementation, an

increase of 0.29.  The mean response to “how much of a positive effect do you think an improved

radiology resident wellness curriculum would have on your overall residency experience” was 3.54

pre-implementation and 3.78 following implementation, an increase of 0.24.

Conclusions:

Following the implementation of a radiology residency “wellness curriculum”, residents responded

with higher self-rated scores of wellness, increased satisfaction with the program’s “awareness

of wellness” and “efforts to improve the resident experience”, and higher ratings of the potential

for a wellness curriculum to have a positive effect on their “residency experience”.  These

increased ratings, as well as free text comments in the survey, suggest that radiology residents’

wellness can be improved with implementation of a more practical wellness curriculum.

Building on Resident Wellbeing with a Practical Wellness Curriculum



Case Report:

We present here a case of a 53 year old male patient admitted for COVID-19 pneumonia (Figure 1) who

developed pneumomediastinum while he was on High Flow Nasal Cannula (HNFC) oxygen therapy.  Two

weeks after diagnosis, the patient had chest discomfort and worsening dyspnea. Chest radiograph (Figure

2) showed a small rim of air at the aorticopulmonary (AP) window and the left heart border suggestive of

pneumomediastinum. Pneumomediastinum was confirmed with CT thorax (Figure 3). 

HNFC oxygen therapy was continued due to the patient's low oxygen saturations and his clinical condition

slowly improved. 

Discussion:

CT scan is highly sensitive for pneumomediastinum 2-7 but pneumomediastinum might be more difficult to

diagnose in chest radiographs. 

Radiographic features of pneumomediastinum include: 1) Lucency along the mediastinal contour or the heart

borders. 2) Diaphragm border that continues across the left and right hemidiaphragm (continuous

diaphragm sign). 3) Air anterior to the heart in the lateral view. 4) Subcutaneous emphysema and gas in the

neck tissue. 5) Gas around pulmonary artery and main branches (ring around artery sign). 6) Air between the

left lower lateral mediastinal border and medial left hemidiaphragm (Naclerio V sign).

Being aware of this uncommon but important complication of COVID-19 and its radiographic findings is of

great significance for radiologists. 

Shahram Hadidchi M.D.

Shahram Hadidchi M.D., Krunal Moradiya BSc, Hamed Kordbacheh M.D. 
Detroit Medical Center

Introduction:
Pneumomediastinum is a known complication of novel coronavirus disease
2019 (COVID-19). Spontaneous pneumomediastinum and traumatic
pneumomediastinum are the two common etiologies 1,2,7. Spontaneous 
 pneumomediastinum is more associated with COVID-19 2-7. Traumatic
pneumomediastinum may occur from invasive and noninvasive ventilation-
related barotrauma 1-3,7. 

Pneumomediastinum Complicating COVID-19 Pneumonia, a Case Report



Pneumomediastinum Complicating COVID-19 Pneumonia, a Case Report Cont.

Figure 1: First chest radiograph demonstrates multifocal and bilateral airspace opacities with peripheral
and basal predominance. No pneumothorax or subcutaneous emphysema is seen.  




Figure 2: Chest radiograph two days later demonstrates bilateral basal and peripheral airspace
opacification which has increased since the prior radiograph. There is a small rim of air at the AP window

extending down the left heart border. Oblique strips of air in the lower neck represent subcutaneous
emphysema. 



Pneumomediastinum Complicating COVID-19 Pneumonia, a Case Report Cont.

Figure 3: CT Thorax demonstrates multifocal ground glass opacification and consolidation
throughout the lungs with peripheral and basal predominance in keeping with the patient’s
diagnosis of COVID-19 pneumonia. Additionally, pneumomediastinum and subcutaneous
emphysema  is seen as multiple locules of air in the mediastinum extending to the lower neck.
No pneumothorax or interstitial emphysema  is evident. 
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Venous Stenting of Iliocaval Thrombosis in the Treatment of Chronic Pelvic Pain

Hussam Hindi, D.O. - Wayne State University/DMC

Introduction:  Chronic pelvic pain is a prevalent issue that affects roughly 15% of women in the US and is
characterized as chronic noncyclical pelvic pain that lasts longer than 6 months. Pelvic congestion syndrome
(PCS) is secondary to ovarian or parauterine vein incompetence causing dilation. Dilation can also be caused by
external compression, May-Thurner syndrome, and Nutcracker syndrome. The diminished venous return presents as
chronic dull pelvic pain/heaviness that is exacerbated by walking or upright posture. The most definitive imaging
modality for diagnosis is venography, outlined as ovarian vein diameter >5 mm, free reflux in the gonadal vein,
congested ovarian venous plexus with stagnation of contrast, filling of pelvic veins across midline and filling of
thigh/vulvovaginal varicosities. Typically, this condition is treated endovascularly with ovarian vein embolization,
however, the following unconventional case underscores the importance of understanding chronic pelvic pain
and its possible etiologies.

Case Presentation:  50-year-old female with a history of Factor V Leiden and Protein S deficiency presents with
severe pelvic pain and heaviness after prolonged standing. She rates the discomfort in her back, pelvis, and legs
as a 10/10. A CT scan was obtained for further characterization which demonstrated a diminutive IVC with
compensatory dilation of the left ovarian vein measuring 1.5 cm (Figure A) and multiple pelvic venous collaterals
suggestive of pelvic congestion syndrome. The patient was taken to the angiography suite for possible
intervention. Venogram after access of the right common femoral vein revealed stenosis and irregularity
extending into the infrarenal IVC with extensive pelvic collaterals (Figure B).  A Cobra C2 catheter was used to
select the left renal vein and venogram of the ovarian vein showed antegrade flow of contrast without reflux
(Figure C). Given that the enlarged left ovarian vein and was serving as a venous conduit to drain the lower
extremities and there was no evidence of reflux, the ovarian vein was not embolized. Alternatively, attention was
turned to reestablishing outflow through the inferior vena cava (IVC) and indirectly decompressing the ovarian
vein and pelvic collaterals. The patient underwent IVC and right iliac vein serial balloon dilation up to 10 mm x 40
mm with right external iliac vein stent (12x60 mm Venovo) placement (Figure D) for residual stenosis. The decision
was made to bring the patient back at a later date for further intervention. During the second procedure an
intravenous ultrasound catheter (IVUS) was used demonstrating multiple areas of stenosis in the right iliac
veins/IVC and segments of greater than 80% stenosis of the left iliac veins. Two Z stents (20 mm x 50 mm) were
placed in the infrarenal IVC with overlapping kissing Venovo stents extending into the left external iliac vein (14
mm x 140 mm) and in the right (14 mm x 80 mm), overlapping the previously placed stent. Repeat venogram
(Figure E) showed absent opacification of the pelvic venous collaterals and left ovarian vein with antegrade flow
through the stent. The patient recovered without complication and was subsequently discharged. The patient was
instructed to continue taking her prescribed 5mg of Eliquis daily and was started on 81mg Aspirin daily for
antiplatelet therapy indefinitely. On subsequent follow up the patient had significantly reduced pelvic and leg
pain and her discomfort decreased to a 5/10. She states her quality of life has tremendously improved. 

Conclusion: Pelvic congestion syndrome is a complex, underdiagnosed condition that needs more consideration
when treating chronic pelvic pain. Although this patient had dilated gonadal and pelvic veins and symptoms of
pelvic pain, this not considered typical PCS secondary to the absence of reflux. The dilated veins act as a
conduit for drainage and are more likely to become congested secondary to incompetent valves. This patient
benefited from iliocaval reconstruction to decompress the ovarian and pelvic veins and resolve the patient’s
discomfort. Ovarian vein embolization in this setting would have worsened the patient’s symptoms and removed
her only outlet for decompression. Therefore, it is imperative to delineate the underlying cause of chronic pelvic
pain before intervening.
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complications were defined as peritoneum and/or subcapsular hematoma identified at post-procedure

imaging, which was performed based on clinical indications post procedure (e.g. increased abdominal

pain, hypotension, tachycardia). The purpose of this study is to determine the incidence of post liver biopsy

hemorrhage in the pre-cardiac transplant patients relative to other patient populations and propose a new

safety protocol to reduce the bleeding risk in these patients. By assessing various factors that may

contribute to an increased bleeding risk in this patient population and reviewing the effects on outcomes

after proposed safety measures are implemented, we will be able to propose new guidelines for liver

biopsy in this specific patient population.

Methods:  An IRB approved retrospective database review of all patients who underwent percutaneous

image guided liver biopsy between 1/1/19 and 12/31/20 was performed and the hemorrhagic complication

rate in pre-cardiac transplant patients versus the complication rate in patients undergoing liver biopsy for

any other indication was tabulated. A collaborative risk mitigation process involving cardiology, cross-

sectional interventional radiology, and vascular interventional radiology was instituted in an effort to

reduce the hemorrhagic complication rate. These strategies were employed and complication rates in this

subset of high-risk patients after the implementation of the safety protocols were recorded and compared.

Results:  In patients undergoing percutaneous liver biopsy for all indications other than evaluation for

cardiac transplant, the hemorrhagic complication rate overall was 0.4% (5/1225). In patients undergoing a

liver biopsy as part of the workup for a cardiac transplant, the hemorrhagic complication rate was

substantially higher at 20% (5/25). We believe this is likely due to patient comorbidities, including elevated

right heart pressures and anticoagulation requirement.

Increased Bleeding Risk After Image Guided Percutaneous Random Liver Biopsy in Patients
Undergoing Workup for Cardiac Transplant

Alexandra Morris, MD, Todd Williams, MD, Daniel Myers, MD

Henry Ford Hospital, Department of Radiology

Introduction: Liver biopsies are commonly performed in cardiac transplant candidates

to evaluate for fibrosis secondary to congestive hepatopathy, since there is a known

relationship between the degree of fibrosis and transplant outcomes1,2. Patients

undergoing image-guided (CT or ultrasound) percutaneous random liver biopsy as

part of a cardiac transplant workup were observed to have a marked increased

incidence of hemorrhagic post-procedure complications (20%) compared to  patients

undergoing liver biopsy for other indications (0.4%). Hemorrhagic post-procedure 



We implemented multiple measures to reduce the risk of bleeding complications in these patients.

These included, flagging high risk patients through orders in the EMR to alert the interventional team

(specifically identify patients as pre-cardiac transplant as opposed to history of “evaluate for fibrosis”),

scheduling biopsies in the morning to allow for extended post-procedure monitoring and if needed,

further intervention during daytime hours, holding anticoagulation prior to the procedure according to

the SIR consensus guidelines for high risk procedures4, and performing routine placement of a 5 mL

gelfoam slurry at the biopsy site. Additionally, only a single 18-gauge core sample was obtained for

pathology evaluation since all prior bleeding complications occurred with two or more 18-gauge core

samples. Furthermore, transjugular liver biopsies were performed in patients with proven elevated right

heart pressures.

Since implementing the safety measures, 6 liver biopsies have been performed in patients undergoing

workup for cardiac transplant, 5 percutaneous and 1 transjugular. No hemorrhagic complications were

observed in these patients.

Conclusions: We have identified pre-cardiac transplant patients as having a significantly higher risk of

hemorrhagic complications after image-guided percutaneous liver biopsy compared to patients

undergoing liver biopsy for any other reason. We have designed and implemented a safety protocol to

reduce complications from this procedure in this high-risk group.
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1. Ascension Providence Hospital- Southfield, Department of Radiology
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Purpose
In the early detection of breast cancer, accurate identification of microcalcifications is essential.
Although the advent of 3D-tomosynthesis was advantageous for other mammographic findings, its
questionable reliability of detecting microcalcifications as compared to full-field digital
mammography (FFDM) prompted the use of tomosynthesis concurrent with separate 2-D imaging
for routine screening protocols. A synthesized view in which a 2D image is reconstructed from a
3D dataset could potentially negate the need for additional 2D image acquisition. Our study
assessed the diagnostic values of 3D-tomosynthesis with synthesized views in terms of
microcalcifications detection.

Materials and Methods
All stereotactic biopsies performed four years before (2011-2014) and four years after (2017-
2020) implementation of 3D breast tomosynthesis (without a separate 2D mammogram) were
retrospectively reviewed. Data from transitioning years of 2015-2016 prior to full implementation
were excluded.  Only those biopsies performed for micro-calcifications were analyzed and the
results were categorized as benign, high-risk benign, and malignant. Biopsy cases missing relevant

Adrien Nguyen, DO

Anicia Mirchandani, MD

information were excluded. The overall numbers and percentages of biopsies and subcategories were compared before and
after implementation of 3D-tomosynthesis. Proportional comparisons were performed via MedCalc software including N-1
Chi-squared tests and 95% confidence interval (CI) calculations.

Results
From 2011-2014, prior to the use of 3D-tomosynthesis at our institution, 141685 screening exams resulted in 1482 stereotactic
biopsies, of which 849 (57.29%) were for calcifications. These biopsies yielded 658 benign (75.50%), 99 high-risk benign
(11.66%), and 92 malignant (10.84%).

From 2017-2020, after the use of 3D-tomosynthesis, 136824 screening examinations resulted in 1417 stereotactic biopsies, of
which 746 (52.65%) were performed for calcifications. These biopsies yielded 509 benign (68.23%), 124 high-risk benign
(16.62%), and 113 malignant (15.15%).

There was a 0.05% decrease in biopsy rate for calcifications per total screening (p=0.59, CI = -0.0002% - 0.112%). A 7.27%
decrease in benign biopsy rate was observed (p<0.0001, CI=4.93% - 13.65%). The high-risk benign and malignant biopsy rates
both increased, with respective values of 4.96% (p=0.0084, CI=1.48% - 8.37%) and 4.31% (p=0.0104, CI = 1.00 - 7.65%).

Conclusion
The introduction of 3D tomosynthesis has been widely adopted , but there is a concern regarding its accuracy for
microcalcifications detection in comparison to FFDM. Our results support that 2D synthesized views constructed from 3D
datasets not only significantly increase the detection of malignant and high risk microcalcifications but also decrease
unnecessary false positive biopsies. Therefore, the need for separate 2D imaging acquisition could be safely eliminated.

Clinical Relevance Statement.
In support of recently published articles, our study reinforces the values of synthesized views fulfilling the clinical
requirements of FFDM with the benefits of decreasing radiation exposure, establishing safe transition to solely 3D-
tomosynthesis screening, and maintaining if not improving the diagnostic utility of detecting microcalcifications.

3D Tomosynthesis: Are we missing calcifications that matter?



Kaitlin M. Zaki-Metias, MD, Mehrvaan Kaur, MD, Huijuan Wang, MD, Nicholas
Mills, MD, Bilal Turfe, Yanruo Lu, MD, Bashir H. Hakim, MD, Leslie S. Allen, MD

Department of Radiology, St. Joseph Mercy Oakland Hospital, Pontiac, MI

Introduction:  Blunt abdominopelvic trauma in pregnant women can be a
causeof great concern for both the mother and the fetus. The fetus should
alwaysundergo sonographic evaluation and monitoring to assess for signs of
distress or fetal demise. Cross-sectional imaging should be used judiciously, as   
radiation doses emitted by computed tomography increase the risk of harm
tothe fetus and future development of childhood cancers.

Trauma Imaging in Pregnancy: CT Mimics of Placental Injury

Case Summary: A 37-year-old pregnant female at 34 weeks and 4 days gestation presented to the

emergency department following a motor vehicle collision with blunt abdominal impact. Bedside

ultrasound performed by the obstetrician demonstrated good fetal heart tones and normal amniotic

fluid index. Due to the history of blunt abdominopelvic trauma, CT of the chest, abdomen, and pelvis

was obtained after discussion of benefits and risks with the patient by the emergency department

physician, obstetrician, and trauma team. Contrast-enhanced portal venous phase CT demonstrated

multiple hyperdense foci within an anteriorly located fundal placenta. The findings were discussed with

the on-call obstetrician and were determined to be normal placental venous lakes. The patient was

monitored by the obstetrics team and was subsequently discharged home in stable condition.

Discussion:  The CT appearance of a normal placenta will evolve with the progression of the

pregnancy. Given the evolving nature of the placenta, there are imaging features of the placenta on CT

that can be misinterpreted for placental injury. In the first trimester, the placenta is almost

indistinguishable from the myometrium, with a homogenous appearance and indistinguishable smooth

chorionic plates along the periphery of the uterine cavity. Throughout the second trimester, the

placenta becomes heterogeneous in appearance and increases in attenuation relative to the

myometrium. Of note, it is during the second trimester that placental cotyledons start forming and are

featured as low attenuation throughout the placenta. Chorionic plate indentations may begin to be

visualized by the late second or third trimester appearing as hypoattenuating indentations at the

interface of the placenta and the uterine cavity. By the third trimester, the placenta appears

increasingly heterogeneous with better visualization of the venous lakes. Venous lakes often appear as

areas of contrast blush on the maternal side of the placenta and can be mistaken for placental

hemorrhage or abruption. 



 Trauma Imaging in Pregnancy: CT Mimics of Placental Injury Cont.

Conclusion:  Given the high mortality rate of nonobstetric trauma to both the mother and the fetus, CT
should be utilized after discussion of the risks and benefits with the patient and care team. CT provides
improved anatomic detail compared to ultrasound and is superior to MRI in terms of time required to
complete the examination and timely availability. The imaging appearance of the placenta evolves
throughout pregnancy; radiologists may not be aware of the expected CT findings of a normal placenta
as CT is rarely obtained in pregnancy. Radiologists should be aware of the evolving appearance of the
normal placenta so as not to confuse the findings with those of placental injury. 
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Introduction:  Breast arterial calcifications (BAC) have been shown to
correlate with measures of coronary artery disease risk stratification, although
reporting of BAC is optional by BI-RADS guidelines. The purpose of this study is
to determine referring provider preferences in BAC reporting on mammography
reports and if such reporting has any impact on patient management.

Breast Arterial Calcifications: Reporting Preferences and Impact on Screening for Coronary
Artery Disease

Methods:  A voluntary eight-question survey regarding the preferences and outcomes of BAC reporting

on mammography was distributed to 1085 primary care physicians, obstetrics & gynecologists, medical

oncologists, and breast and general surgeons in our health system via a secure online platform. Data

analysis including Pearson Chi-square was performed with a P -value of < 0.05 for significance. 

Results: A response rate of 19.1% (207/1085) was attained, with 21/207 (10.1%) of respondents

indicating they do not routinely order mammograms excluded from further analysis. A total of 62.4%

(116/186) of ordering physicians indicated a preference for reporting of BAC in both the body and

impression of the radiology report, with 82.3% (153/186) of respondents placing importance on the

quantity of atherosclerotic calcifications. Most participants (79.6%, 148/186) reported that the presence

of BAC would prompt further investigation for coronary artery disease and associated risk factors. 

Conclusion: The majority of responding physicians indicated a preference for detailed reporting of

BAC and that such reporting would impact patient care. Understanding referring provider preferences

regarding ancillary findings of BAC will allow for improved communication and value in mammography. 
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