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Role of CT in the Evaluation of Acute Gastrointestinal Bleeding

By Alistair Jordan, DO

Acute gastrointestinal (Gl) bleeding

July 2018 \\

is a commonly encountered problem. T
rate of bleeding occurring in the upper C
tract is 100200 per 100,000 persons annud
ly and in the lower Gl tract is 2027.0 per
100,000 persons annually. Although 80Y%
85% of cases of Gl bleeding resolve spont
ously, it can result in massive hemorrhage
death. Radiology plays a critical role in t
detection of Gl bleeding.

Gl bleeding has been categoriz
into upper and lower Gl tract. The anatom|
marker is the ligament of Treitz; this is d
fined as a suspensory muscle of duoden
Gl bleeding is further categorized as overt
occult. Overt Gl bleeding refers to visih
hemorrhage such as hematemesis, heni
chezia, or melena. Occult Gl bleeding can
be seen; rather, it is detected on the basi
positive fecal test and presence of anemia
to iron deficiency when other causes of &

Figure 2: (a) CT angiogram demonstrates active bleeding from a gastric arteny
pseudoaneurysm with an adjacent large hematoma. (b) Angiography and t It-
ment performed by interventional radiology shows coil embolization of the gt

of hemorrhage.

mia have been excluded.

There is a broad work
up for various types of Gl blee
ing including endoscopy, ang
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ography and other imaging mod]
ities. This article will focus o
acute, overt Gl bleeding and tHh
role of CT imaging. Historically]
radiologic evaluation of Gl blee
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Fluoroscopic
ing has been performed by nuc Angiography
ar medicine using technetiur] .
99m (99mTc). It is the most sen Fluorosocpic
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tive radiologic technique for th
identification of active bleeding
enabling the detection of bleedin
at rates as low as 0015 mL/min.
Unfortunately there are limitaj
tions with 99mTc such as limite
availability and a delay of sevel
hours before the examination
initiated with often poor anatomj

ic localization of the blee

-'\\ing (Figure 1).
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Figure 1: An example of how to wagkacute,
lower Gl bleed.

CT angiography for evaluation |of
acute Gl bleeding is an excellent opfign
owing to its speed and widespread ayajila-
bility. Various multiphasic protocqlg
exist. Typically, we use an arterial phdse
followed by a 120 second delayed phagse.
Some centers include a noontrast
phase as well. We do not include ¢rpl
contrast as this can obscure the site |of
bleeding. CT angiography is more s¢rsi-
tive than fluoroscopic angiography [fqr
detection of active extravasation, but|ldss
sensitive than RBC scanning, and is aljle
to depict bleeding at a rate of 0%.
The main benefit is speed, anatomjc
localization of the bleeding, as well ag the
ability to image structures outside of [tHe
Gl tract. In fact a metanalysis of data
from 672 patients with moderate |td
severe UGIB and/or LGIB revealed [ah
overall sensitivity of 85% and a specffi¢i-
ty of 92% for detection of the

bleeding site (Figures 2 and 3). //
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Rol e of CT i n the Evaluati on

Figure 3: (a) CT angiogram performed on a pat irrn
namic instability and hematemesis. CT imaging reveals active bleeding in a diverticulum of the duodenung. (b
Endoscopy was performed and the patient was treated with clip placement and epinephrine injection.

A negativeesult CT also providesegativeesult CT has significant impact on
helpful prognostic information. In the absenpeat i ent 6s treat ment and prognosi s.
of Gl bleeding seen on CT these patients are
unlikely to require emergent surgical or int&gferences
yentional radiology procedures. For'examRI_e, Wells M et al. CT for Evaluation of
in a study bY Sun et al,. 27 of 33 patlgnts who Acute Gastrointestinal Bleeding. Radi-
had a negatlve.CT arlg|ogre}m were ,d'SChargedographics 2018: 38:0008000.
from the hospital without intervention and
had no recurrent bleeding within a medigh Geffroy Y, Rodallec MH, Boul@pletta
followup period of 25.6 months. It is also |, Julles MC, Ridereains C, Zins M.
helpful for inpatients that may have failed Multidetector CT angiography in acute
complete assessment of the Gl tract with en- gastrointestinal bleeding: why, when, and Alistair Jordan, DO
doscopy. how. RadioGraphics 2011;31(3):EB86

There are limitations to the use ¢ Sun H,Jin Z, Li X, et al. Detection and
CT angiography. First, the exam is therapeutic localization of active gastrointestinal
only. However, endoscopy and colonoscopy Pleeding with multidetector row comput-
has the potential to be both therapeutic and ©d tomography angiography: ayear
diagnostic. The use of nonionic loamolality prospective study in one medical center. J
iodinated contrast material involves a low Clin Gastroenterol 2012;46(1):311.

(0.04%) risk of severe allergic reaction and a yarg AK, Walker FB, Silva AC, Leighton

possible risk of contrast materiatluced  ja. preliminary estimate of triphasic CT
nephropathy. enterography performance in hemody-
namically stable patients with suspected
gastrointestinal bleeding. AJR Am J
Roentgenol 2009;193(5):1259260.

In conclusion, acute Gl bleeding is a
common scenario that can be life threatening.
CT plays a critical role owning to its wide avalil

ability, sensitivity, and rapid detection of

\\ a potential bleeding source. A positive or //
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Acute Lower Extremity DVT
By Kenneth Cicuto, MD

State of Treatment: inherited thrombophilias|

o ) _ (factor V Leiden, pro
The incidence of venous disease in tAfombin gene mutation

Western hemisphere has not significanfl¥siciencies of antithrom
changed in the past 25 years. Venous thronfQ-. protein C, protein
embolism continues to affect approximatglx prolonged air trave
900,000 individuals annually with healthca,rfm”y history of VTE,
costs reaching billions of dollars per year IIaney disease, and cong
acute treatment alone. Chronic venous diS6ase heart failure. Pregna
continues to be one of the most common 6" or postpartum period
ripheral vascular disorders with at least 1i{Qrmone and  selectiv
adults reporting some manifestation of the disgogen receptor moduls

Deep Vein Thrombosis (DVT) of the Leg

ease. therapy, and oral contrg
tives also serve as in
dent risk factors fo

Tibial Vein
For many years, patients sufferifigP

from venous diseases were limited to a hanfl Posteres
of invasive, often limited, surgical options. owgmen. Tibial Vein
the past several decades, advancements in the Incidence of
basic science, understanding, and treatmen;eg[ment DVT at 1 year 0

venous biology and pathology have improgesh, and 9.9% at end of
treatments and outcomes for patients who S“g@érs with an increase

from a wide variety of _venous diseases. Th&;ad-of recurrent DVT in Figure 2: Venous Valve

vent of novel oral anticoagulants, endovenggﬁents with history o 9 :

laser ablation systems, intravascular ultrasoyidignancy, unprovoked
cathetedirected/pharmacomechanical ~ thromgsy 1 proximal DVT, and symptomatic PEalves within the deep veins. In a normal func-

bectomy devices, and endovascular recang{fyieral recurrent DVT has been associdteding venous system, the venous valves of the
tion and stenting techniques have provided §3fr increased risk for pesrombotic syn-deep veins of the leg help pump blood back to

er, lesvasive, and more effective treatmephme (pTS). the heart and work against gravity. When these
options (Figure 1). _ valves become damaged or destroyed, a constella-
PostThrombotic Syndrome, (PTS): tion of symptoms may develop including leg

Risk Factors for Venous Thromboembolic . li . . it
Disease (VTE): PTS, also known as chronic vend"llgavmess, Swelling, pain, cramping, prurll us,
redness, varicose

) ) ] insufficiency, has been shown to negatively aﬁg£?sthes!a, skin |ndurat|on,. -
Potential reversible risk factors sho ga"ty of life. Despite anticoagulation, up ¥§™MS skin breakdown, painful skin ulcers

also be addressed. Common risk factors for \§pg, o patients with lower extremity DVT Wﬁ{e_nous stasis ulcers), and prownish skin pigmen-
include increasing patient age, recent mebi@(/elop some degree of PTS within 2 years.t%“%n changes that may be irreversible (Figures 2
surgery, polytrauma or fracture, hospital or ”‘t'fﬁderlying causes of PTS are n
ing home confinement, malignancy, prior DVT{,; scientifically proven at th
PE, obesity, chemotherapy, central venous cgfhe- The working hypothesis
ter or pacemaker, superficial vein thrombogis: pTS is related to destr
infection, antiphospholipid antibody syndromgq, o injury of the venou

Figure 1: Angiojet Figure 3: Indurated, Hyperpigmentated Skin
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Acute Lower Extremity DVT Continued..

The Villalta scale is a standardiz
scale used to measure the severity of PTS.
Villalta scale grades the severity of 5 pati
related symptoms (pain, cramps, heavin
pruritus, and paresthesia) and 6 cliniemied
clinical signs, (edema, redness, skin indurati
hyperpigmentation, venous ectasia, and painl
calf compression) each on a scale of 0 (aby
to 3 (severeA total score of B represents mild
PTS, 1@4 moderate PTS, and a score of 15
greater or the presence of venous stasis ulg
severe PTS.

A | Embolus in cerebral blood vessel

E Dissolving clot that obstructs vessel flow
Why Intervene?: -

«e®® °

The CaVenT study randomized 2
patients with first time iliofemoral DVT to treg
ment with conventional anticoagulation vs cat
terdirected therapy (CDT) with alteplase. 1|

study found an absolute risk reduction of 14.
in PTS after additional CDT compared wi
conventional treatment alone. Watson et
analyzed 17 randomized, controlled trials
found similar results with a one third reducti
of PTS in patients with proximal DVT aft
thrombolysis.

The Thrombus Removal with Adjun]
tive CatheteDirected Thrombolysid
(ATTRACT) trial, randomized 692 patients wi
acute proximal DVT to either anticoagulati
alone or anticoagulation with thrombolyd
found no significant difference in percentage of
patients developing PTS. Both groups demwiti-side hole lytic catheters (w or w/o ultnay using nanoparticles given our ability to selec-
strated a near 50% rate of PTS with the thrag@und transducers, EKOS), balloon maceratiorely target vasculature (Figure 4).
bolysis group having a higher risk of major bleedchanical or aspiration thrombectomy, and
ing. These results do question the validity of te@ous stenting. Stay tuned!
fopen vein hypothesisdo and suggest that mor e
research is needed to understand the pathophifeft Steps:
ology of PTS. There were trends to improved The next frontier for DVT therapy wilkenneth Cicuto, MD

outcomes within highly symptomatic DVT Willhssiply be in the field of nanotechnology. Na-
central clot (iliocaval) but this did not rea%particles represent a new paradigm in drug
statistical significance. This would point towaHEivery and therapy with the ability to maximize
recent oveweatment of DVT. A reasonablg.,; gelivery and minimize systemic effects.
treatment algorithm would be for endovascu,l@énopartides may be engineered to directly
management in the following patient settingyqet thrombus while reducing the hemorrhagic
central pelvic clot, severe symptoms and Progi§Sy« anticoagulant therapy. Nanoparticles have
sion on medical anticoagulation. Limb ischemyigen, gesigned to target specific receptors in the
or caval thrombus with the inclusion of viscefalompotic cascade including fibrin, activated
veins, such as the hepatic or renal veins, weylg,, XIll, GP1b, and -Belectin. The Food and
also trigger more aggressive catheter baSEdlﬁrl‘%@'Administration has approved some drug
ments. delivery nanoparticles and several more are in
clinical trials which can be incorporated into
DVT therapy. Interventional Radiology is per-
Our treatment options range frorfectly positioned for future cathetssed thera-

Figure 4: Nanoparticles

Endovascular Treatments:
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Diagnosis of DVT
By Amy Hayes, MD

DVT (Deep Venous Thrombosis)

Affects approximately 900,000 peo-
ple per year with an estimated inci-

dence of 1.6 cases per 1,000 peoplBiagnosis of DVT

Untreated lower extremity DVT has
a 3% mortality rate (related to pul-
monary embolism)

Among people who have had a DVT,
half will have long term complica-
tions (posthrombotic syndrome}
see article by Dr. Cicuto

One third of patients with DVT/PE
will have a recurrence within 10 years
58% of the US population has one
of several genetic risk factors, also
called inherited thrombophilias,
which increase the risk of thrombosis
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i Pregnancy (0.075% of prd
nancies)

9 Malignancy (éx increaseq

risk)

Indwelling vascular devid

(e.g. PICC line and uppe

limb DVT)®

==

 Ultrasound is the modality g
choice

9 Venography or CT venogr
phy can be used in compl

ed but might not be seen

cases or when DVT is suspi Figure 2: Fills in with color on Doppler.

ultrasound. For example IV

Figure 1: Vessel is anechoic and has a ngr-
mal waveform with respiratory variation.

Compressed

Figure 3: Compresses with pressure from the transducer.

SVC and subclavian vein thromboiiﬁ

e . t
can be difficult to diagnose because
these vessels are hard to see with
ultrasound.

rasound Diagnosis of Acute DVT

Normal veins are anechoic
ultrasound. They fill with color o
color Doppler imaging and have char

f
f
f
f
f

Risk Factors for DVT

Bncompressible (Figure 4).
teristic waveforms that nquulsatile but P (Fig )

may have normal respiratory variation and they
Age (relative risk incred& per 168 are compressible (Figures 1, 2, and 3).

year increase)

Vessel is filled with mixed echogejic-
ity material. Vessl istypically expanded (vesel
is typically contracted when DVT is chrorjid).

Aessel does not fill with color signal on Qop-

ler and no waveform is detected. Vessel is

Surgery (orthopedic patients at hig
est risk: hip 48%, knee 61%)
Trauma
History of venous thromboemb
lism (29% increase)
Primary hypercoagulable states
"~ Protein A, C, and S deficiend
(10x increased risk)
Factor V Leiden (heterozygo
8x increased risk, homozygo
80x)
Estrogen replacement 4R
creased risk)

in-

Figure 4: Vessel is noncompressible.

Immobilization (2x increased risk) //




