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Abstract
A 71-year-old man with a history of hypertension, hyperlipidemia, and coronary artery disease status
post coronary stent placement on dual antiplatelet therapy presented with 1 week of intermittent gross
hematuria, dysuria, urinary frequency, nocturia, and lower abdominal pain. Laboratory evaluation
demonstrated stable hemoglobin and renal function with significant hematuria in the absence of urinary
tract infection. Computed tomography (CT) of the abdomen and pelvis revealed a 2.9-cm Bosniak
category I right renal cyst, a prostatic median lobe mass protruding into the urinary bladder, and
extensive atherosclerotic disease with infrarenal aortic dissection extending into the left common iliac
artery. Subsequent CT angiography demonstrated ulcerated atherosclerotic plaques and a penetrating
aortic ulcer involving the thoracic aorta. Transthoracic echocardiography demonstrated preserved left
ventricular systolic function with mild valvular regurgitation. Vascular surgery and cardiology
recommended conservative management with blood pressure optimization and outpatient surveillance
because there was no evidence of visceral or lower extremity malperfusion. Hematuria evaluation,
including cystoscopy, was negative. This case highlights the incidental discovery of chronic type B aortic
dissection and penetrating aortic ulcer during evaluation of gross hematuria and reviews the potential

vascular mechanisms contributing to hematuria in chronic aortic dissection.

Keywords: Gross Hematuria, Chronic Type B Aortic Dissection, aortic ulcer.

Introduction
Gross hematuria in patients with chronic type B aortic dissection may indicate complications related to
the dissection rather than primary genitourinary disease. Chronic type B aortic dissection is defined as

an intimal tear distal to the innominate artery that persists for more than 90 days. Although many pa-
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tients are managed medically with surveillance,
complications including aneurysmal degeneration,
malperfusion syndromes, and rupture may occur.
Proposed mechanisms of hematuria include renal
malperfusion from false lumen compression of the
renal artery, rupture or leakage of the false lumen
into the renal artery or ureter, and progressive an-
eurysmal expansion causing renal ischemia and
hemorrhage. We report a case of chronic type B
aortic dissection with penetrating aortic ulcer iden-
tified incidentally during evaluation of gross hema-

turia.

Case Presentation

A 71-year-old man with a medical history signifi-
cant for hypertension, hyperlipidemia, and coro-
nary artery disease status post coronary stent place-
ment, maintained on aspirin and clopidogrel since
June 20, 2025, presented to the emergency depart-
ment with intermittent gross hematuria and dysuria
for 1 week. The hematuria was most pronounced in
the early morning and was associated with burning
micturition, urinary frequency, nocturia, and inter-
mittent lower abdominal pain. He denied fever,
chills, headache, dizziness, blurred vision, chest
pain, dyspnea, orthopnea, decreased exercise toler-
ance, melena, hematochezia, flank pain, lower-
extremity weakness or numbness, urinary or fecal
incontinence, urinary retention, and gait disturb-

ance.

Laboratory studies demonstrated hemoglobin of
13.7 g/dL, hematocrit of 42.1%, mean corpuscular
volume of 87.5 fL, white blood cell count of 5.65
x10%/uL, and platelet count of 182 x10%/uL, all sta-
ble compared with prior baseline values over 3
years. Serum lactate was 1.3 mmol/L. Lipid profile
demonstrated total cholesterol of 130 mg/dL, tri-
glycerides of 110 mg/dL, high-density lipoprotein

cholesterol of 28 mg/dL, low-density lipoprotein
cholesterol of 82 mg/dL, and non-high-density lip-
oprotein cholesterol of 102 mg/dL with hemoglo-
bin Alc of 5.6%. Comprehensive metabolic panel
demonstrated sodium of 140 mmol/L, potassium of
3.9 mmol/L, blood urea nitrogen of 17 mg/dL, cre-
atinine of 1.28 mg/dL, and estimated glomerular
filtration rate of 104 mL/min/1.73 m?. Urinalysis
demonstrated large blood, specific gravity of
1.033, protein of 30 mg/dL, and 348.3 red blood
cells/high-power field, with negative nitrites, leu-
kocyte esterase, and white blood cells. D-dimer

value was < 150 mg/L.

Abdominal aortic ultrasonography performed on
November 12, 2025, demonstrated no abdominal
aortic aneurysm (Figure 1). Vascular duplex ultra-
sonography of the lower extremities demonstrated
greater than 50% stenosis of the right profunda
femoris artery and distal saphenofemoral artery.
Ankle-brachial index measured 0.45 on the right
and 0.63 on the left on January 6, 2026.

AORTA MID

Fig-1: Gray-scale abdominal aortic ultrasound im-
age (08/2025) obtained in the transverse plane at
the level of the mid abdominal aorta. The ab-
dominal aorta is visualized anterior to the vertebral
body as a round anechoic vascular structure with
preserved luminal patency. Electronic calibers
demonstrate anteroposterior and transverse diame-
ters measuring approximately 1.66 cm and 1.89

cm, respectively, which are within normal limits
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for the abdominal aorta. No focal aneurysmal dila-
tation is identified at the imaged segment. No in-
traluminal echogenic thrombus or displaced intimal

flap is clearly visualized on this static image.

Contrast-enhanced CT of the abdomen and pelvis
obtained on April 29, 2026, for evaluation of hema-
turia demonstrated a 2.9-cm cystic lesion in the
lower pole of the right kidney, characterized as a
Bosniak category I cyst, as well as additional bilat-
eral renal hypodensities too small to characterize.
The urinary bladder appeared unremarkable. An
intermediate-attenuation mass arising from the me-
dian lobe of the prostate protruded into the urinary
bladder. A right hydrocele was also identified. Ex-
tensive atherosclerotic disease of the aorta was not-
ed, with dissection beginning at the level of the in-
ferior mesenteric artery and extending into the left
common iliac artery (Figures 2 and 3). A penetrat-
ing ulcer of the thoracic aorta was also identified,

and CT angiography was recommended for further

characterization.

Fig:2: CT abdomen and pelvis with contrast
(coronal view): white arrow demonstrates 2.9 cm
(Bosniak 1 cysts) renal cysts in lower pole of the
right kidney (Bosniak 1 cysts); black arrow indi-
cates a dissection starting at the level of the inferior
mesenteric territory artery and extending into the

left common iliac artery.

Fig -3: CT abdomen and pelvis with contrast
(Coronal view): the black arrow illustrates interme-
diate attenuation enhancing mass protruding from
the median lobe of the prostate into the urinary
bladder.

CT angiography of the chest performed on April
29, 2026, demonstrated extensive atherosclerotic
disease of the thoracic aorta with ulcerated plaques
involving the aortic arch and descending thoracic
aorta. A posterior wall penetrating atherosclerotic
ulcer was identified along the convexity of the aor-
tic arch, extending beyond the intimal calcified
plaque (Figures 4 and 5). The study also demon-
strated a coronary artery stent within the proximal
left anterior descending coronary artery along the
anterior interventricular groove. Mild cardiomegaly
with prominence of the left-sided cardiac chambers

was present (Figure 6).

Fig 4: A penetrating atherosclerotic ulcer (PAU)
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(white arrow) is demonstrated on the convex side common iliac artery. The penetrating atherosclerot-
of the aortic arch with protrusion of the outpouch- ic ulcer of the thoracic aorta was again visualized.
ing through intimal calcified plaque (black arrow). An enhancing intermediate-attenuation mass aris-
ing from the median lobe of the prostate protruded

into the urinary bladder (Figures 7 and 8).

Fig 5: Enhanced view of PAU (white arrow) and

intimal calcified plaque (black arrow).

Fig -7: CT angiogram of abdomen and pelvis with
contrast (sagittal view) black arrows showing type
B aortic dissection from the level of the inferior
mesenteric artery extending to the left common ili-

ac artery.

Fig-6: axial contrast-enhanced CT angiogram of
the chest demonstrates a coronary artery stent lo-
cated in the proximal left anterior descending
(LAD) coronary artery, along the anterior interven-
tricular groove (indicated by the arrow). The stent
appears radiopaque and patent on this single image.

Mild cardiomegaly with prominence of the left car-

diac chambers.
Fig -8: CT angiogram of abdomen and pelvis with

CT angiography of the abdomen and pelvis per- contrast (coronary view): white arrows showing

formed on the same day confirmed the right renal type B aortic dissection from the level of the inferi-

Bosniak category I cyst and demonstrated chronic or mesenteric artery.

aortic dissection originating at the level of the infe-

rior mesenteric artery and extending into the left Recent transthoracic echocardiography demonstrat-

AJMCRR, 2026 Volume 5 | Issue 6 | 4 of 11



ed preserved left ventricular ejection fraction of was negative.

60%, minimal mitral regurgitation, mild aortic re-
gurgitation, mild tricuspid regurgitation, pulmonary
artery systolic pressure of 28 mm Hg, and no peri-
cardial effusion. The aortic root was normal in size,
and no interatrial shunt was identified on color

Doppler imaging (Figures 9 and 10).
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Fig 9 and 10: Transthoracic echocardiogram show-
ing minimal mitral regurgitation, minimal tricuspid
regurgitation, mild aortic regurgitation with left

ventricular ejection fraction 50%.

Vascular surgery and cardiology consultation were
appreciated and recommended no acute surgical
intervention because there was no evidence of vis-
ceral or lower-extremity malperfusion. Medical
management with strict blood pressure control and
outpatient surveillance for peripheral arterial dis-
ease and chronic type B aortic dissection was ad-

vised. Hematuria evaluation, including cystoscopy,

Discussion

Gross hematuria in patients with chronic type B
aortic dissection may reflect an underlying vascular
complication rather than a primary genitourinary
disorder. Mechanisms include renal malperfusion
from false lumen compression, renal ischemia from
branch vessel involvement, aneurysmal degenera-
tion, or direct leakage into the renal collecting sys-

tem.

These processes may lead to renal ischemia, paren-
chymal injury, and clinically significant hematuria,
warranting prompt vascular imaging and multidis-
ciplinary evaluation. Hence, ultimately gross hema-
turia is an important clinical warning sign that re-
quires urgent imaging with CTA or MRA, assess-
ment of renal function and urinalysis, and manage-
ment ranging from strict blood pressure control to
endovascular or open repair when malperfusion,
rupture, or progressive aneurysmal degeneration is

present.

Chronic type B aortic dissection is defined by an
intimal tear originating distal to the innominate ar-
tery present for more than 90 days. Aortic dissec-
tion refers to a disruption of the intimal layer of the
aortic wall, allowing high-pressure blood flow be-
tween the intima and media, resulting in the for-
mation of true and false lumens. Classification is
based on anatomic location (type A vs type B),
clinical severity (uncomplicated, complicated, or
high risk), and duration (hyperacute, acute, sub-
acute, chronic), each of which influences manage-

ment strategies.

Etiologies include sporadic causes (e.g. hyperten-

sion, inflammatory or infectious processes), genetic
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conditions (e.g., Marfan syndrome, Ehlers-Danlos
syndrome, Loeys-Dietz syndrome, bicuspid aortic
valve, Turner syndrome), and traumatic or iatro-

genic injury.

Anatomic classification systems such as DeBakey
and Stanford are widely used but have limitations
in defining the full extent of dissection and aortic
arch involvement. Updated classification systems
proposed by the Society for Vascular Surgery and
Society of Thoracic Surgeons define type A dissec-
tions as those with entry tears in zone 0, and type B
as those with entry tears in zone >1, with documen-
tation of proximal and distal extent [1]. Approxi-
mately two-thirds of dissections are type A and one

-third are type B. (Figure-A)

Right id artery
Right subclavian artery

——— Left common carotid artery

qr Left subclavian artery
Celiac artery.

Figure-A illustrates the zones of the aorta, which

Brachiocephalic trunk

Su

can be used to classify aortic dissection. In this fig-
ure, the dissection originates in zone 3 (type B aor-
tic dissection), and terminates in zone 9. An aortic
dissection originating in zone 0 would be a type A

aortic dissection.

T T
Type II Type IIla
DeBakey classification

Stanford classification

Figure-B illustrates DeBakey classification and

Stanford classification

In the DeBakey classification of aortic dissection:

e Type I involves the ascending aorta, arch, and
descending thoracic aorta and may progress to
involve the abdominal aorta.

e Type Il is confined to the ascending aorta.

e Type Illa involves the descending thoracic aor-
ta distal to the left subclavian artery and proxi-
mal to the celiac artery.

e Type IIIb dissection involves the thoracic and
abdominal aorta distal to the left subclavian ar-

tery and distal to the celiac artery.

In the Stanford classification of aortic dissection:

e Type A involves the ascending aorta and may
progress to involve the arch and thoracoab-
dominal aorta.

e Type B involves the descending thoracic or
thoracoabdominal aorta distal to the left subcla-
vian artery without involvement of ascending

aorta.

Clinical severity is categorized into three groups.
Complicated dissections are defined by the pres-
ence of rupture or malperfusion. High-risk dissec-
tions are characterized by features such as refracto-
ry pain lasting longer than 12 hours, refractory hy-
pertension, hospital readmission, or concerning im-
aging findings, including a large entry tear, in-
creased aortic diameter, or expansion of the false
lumen. Uncomplicated dissections are defined by

the absence of these features.

Duration 1is classified according to the time from
symptom onset. Hyperacute dissections occur with-
in the first 24 hours, acute dissections occur be-

tween 1 and 14 days, subacute dissections occur
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between 15 and 90 days, and chronic dissections

are those present for more than 90 days [2].

Aortic dissection evolves over time with remodel-
ing characterized by changes in the intimal flap,
false lumen patency, and aortic diameter [3]. These
changes influence both timing and outcomes of in-
tervention. In chronic dissections, the intimal flap
becomes thicker and less compliant, which may
limit the effectiveness of endovascular expansion

compared with the acute phase [4].

Risk factors for intervention and mortality include
age greater than 60 years, an initial aortic diameter
exceeding 4.4 cm, and a false lumen diameter
greater than 2.2 cm. Additional predictors of ad-
verse events include an initial aortic diameter of at
least 4 cm and persistent flow within the false lu-

men.

Factors associated with progressive aortic expan-
sion include younger age (less than 60 years), the
presence of genetic aortopathies such as Marfan
syndrome, a larger initial aortic diameter, and a pa-
tent or partially thrombosed false lumen. Additional
anatomic predictors include a large proximal entry
tear measuring at least 1 cm and an intimal tear lo-

cated along the inner curvature of the aorta [5,6].

Gross hematuria in patients with chronic type B
aortic dissection is uncommon and may result from
several vascular and renal mechanisms. One im-
portant and recognized cause is nutcracker syn-

drome.

Nutcracker syndrome occurs upon compression of
the left renal vein between the abdominal aorta and
the superior mesenteric artery. In the setting of

chronic type B aortic dissection, a dilated or aneu-

rysmal dissected aorta may exacerbate this com-
pression, effectively creating a “nutcracker” effect.
This leads to impaired renal venous outflow, renal
venous hypertension, and congestion of the renal
parenchyma, which can result in microhemorrhages
and clinically apparent gross hematuria. Relief of
venous compression, either surgically or via endo-
vascular decompression, can result in rapid resolu-

tion of hematuria [7].

Additional mechanisms of hematuria in chronic
type B aortic dissection include renal artery com-
promise due to dissection-related narrowing, exter-
nal compression, or progressive aneurysmal expan-
sion, leading to renal ischemia and secondary hem-
orrhagic changes. Renal malperfusion may also
contribute to hematuria in the setting of impaired
arterial inflow or venous outflow. In certain cases,
the dissection flap may directly involve the renal
arteries, or complications from previous endovas-
cular or surgical procedures may contribute to the
condition. Less commonly, unrelated systemic or
renal conditions such as severe hypertension, hema-
tologic disorders, or renal neoplasms may coexist

and contribute to hematuria.

When gross hematuria develops in a patient with
chronic type B aortic dissection, prompt cross-
sectional imaging with computed tomography angi-
ography or magnetic resonance angiography is in-
dicated to evaluate aortic morphology, renal arterial
and venous patency, degree of renal perfusion, and
the presence of aneurysmal progression or
malperfusion syndromes. However, in our case re-
port, his renal function is in his baseline compared
with the blood test result 3 months prior and over 3
years prior. Work up for hematuria including cys-

toscopy was negative.

AJMCRR, 2026

Volume 5 | Issue 6 | 7 of 11



Management remains complex and continues to
evolve with advances in endovascular therapy.
Management is guided solely by clinical presenta-
tion. Patients with uncomplicated chronic type B
aortic dissection are typically treated with optimal
medical therapy and periodic clinical and imaging
surveillance. Patients who develop complications—
such as aneurysmal degeneration or malperfusion—
or who demonstrate high risk features should in-
stead proceed to intervention. Selected patients
without overt complications but with predictors of
adverse progression may benefit from earlier inter-

vention [8,9].

The aortic dissection detection risk score (ADDRS)
is calculated by assigning 1 point for each of 3 cate-
gories: high-risk conditions, high-risk pain features,
and high-risk examination findings. One point is
assigned for the presence of any high-risk condi-
tion, including Marfan syndrome or other heritable
aortic disorders, a family history of aortic disease,
known aortic valve disease, recent aortic manipula-
tion (surgery or catheterization), or a known thorac-
ic aortic aneurysm. One point is assigned for pain
involving the chest, back, or abdomen if it is char-
acterized by abrupt onset, severe intensity, or a rip-
ping or tearing quality. One point is assigned for
any high-risk examination feature, including a pulse
deficit, a systolic blood pressure differential greater
than 20 mm Hg, a focal neurologic deficit with in-
tractable abdomen or chest pain, a new murmur of
aortic insufficiency with chest or retrosternal pain,

or hypotension or shock.

A total score of 0 is considered low risk, a score of
1 indicates intermediate risk, and a score of 2 or 3
indicates high risk, for which immediate imaging,
such as computed tomography angiography, is rec-

ommended.

For patients with a risk score of 0 or 1, further eval-
uation should be guided by clinical judgment, incor-
porating epidemiologic risk factors and historical
features to refine pretest probability, as the risk
score does not include all potentially relevant find-
ings. If there is strong clinical concern for aortic
dissection, emergent computed tomography angi-
ography should be obtained. In our patient, ADDRS

score is zero and he is low risk.

However, if clinical suspicion is low, additional
testing may be pursued, including point-of-care ul-
trasonography using the SPEED protocol and D-
dimer measurement. A normal D-dimer level in
conjunction with a negative SPEED protocol exam-
ination effectively excludes aortic dissection. Con-
versely, an elevated D-dimer level and/or a positive
SPEED protocol examination warrants further eval-
uation, typically with computed tomography angi-
ography [10,11].

The SPEED (Sonographic Protocol for Emergently
Evaluating Dissection) protocol is a focused point-
of-care (POC) ultrasonography approach designed
for the rapid evaluation of suspected aortic dissec-
tion. It assesses 3 principal features and has been
reported to demonstrate a sensitivity of approxi-
mately 92% and a specificity of 91% [11].

Additional point-of-care ultrasonographic findings
that may support the diagnosis include visualization
of a dissection flap in other arteries, such as the ca-
rotid, femoral, or subclavian arteries. The presence
of free intraperitoneal fluid or a left pleural effusion
may also be observed, although these findings are
uncommon and may indicate aortic rupture [11].
The diagnosis is classically made with CT angi-
ography to identify the dissection flap. This modali-
ty has a sensitivity of 95% and a specificity of 98%
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for acute thoracic aortic dissection [12]. Transtho-
racic echocardiography carries a sensitivity of 78-
90% and a specificity of 87-96% for diagnosing
thoracic aortic dissection, with more recent data
showing higher sensitivity of 97% and specificity
of 99-100% in patients with optimal windows
[13,14]. If an intimal flap is identified, bedside
echocardiogram has a sensitivity of 67-80% and
specificity of 99-100% [15,16].

In general, Intervention—either surgical or endo-
All

Stanford type A dissections, which involve the aor-

vascular—is indicated in several situations.

ta proximal to the left subclavian artery, require in-
tervention. A preoperative coronary angiogram is
generally avoided because it introduces unneces-
sary delay [12]. Intervention is also required for
complicated Stanford type B dissections. Complica-
tions include aortic rupture, such as hemothorax or
peri aortic hematomas; progressive aortic expansion
with impending rupture; occlusion of major branch
vessels leading to mesenteric or limb ischemia; re-
fractory pain, and refractory hypertension. Patients
who are initially treated medically must be closely
monitored for the development of any of these
complications, as they may necessitate urgent inter-
vention. Decisions regarding the timing and type of
intervention should always involve cardiothoracic

and/or vascular surgery specialists.

An estimated 20 to 50 percent of medically man-
aged patients with type B aortic dissection will
eventually require intervention particularly in acute
and subacute dissection. Given the high failure rate
of best medical therapy and the potential for serious
complications or death, close surveillance and
recognition of when to intervene are critical. Pa-
tients who progress to high-risk features should be

considered for intervention [17].

For patients diagnosed with uncomplicated type B
aortic dissection, we generally obtain follow-up
computed tomographic (CT) angiography at 1, 6,
and 12 months after the onset of the dissection, and
annually thereafter, provided the patient remains a
Serial CT

angiography is useful for monitoring disease pro-

candidate for an intervention [18,19].

gression and identifying changes that may require

intervention.

Conclusion

Chronic type B aortic dissection may be incidental-
ly identified during evaluation of gross hematuria.
Although hematuria is uncommon in this setting, it
may reflect underlying vascular complications in-
cluding renal malperfusion, aneurysmal degenera-
tion, or venous compression syndromes. Prompt
recognition and appropriate vascular imaging are
essential to exclude life-threatening complications.
Patients with uncomplicated chronic type B aortic
dissection are generally managed with strict blood
pressure control and serial imaging surveillance,
whereas patients with complications or high-risk
features may require endovascular or surgical inter-
vention. Serial CT angiography at 1, 6, and 12
months after diagnosis and annually thereafter is
recommended for ongoing surveillance in patients

who remain candidates for intervention.
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