/ '.) | X . J Korean Soc Radiol 2020;81(1):119-134
e Pictorial Essay https://doi.org/10.3348/jksr.2020.81.1.119
updates PISSN 1738-2637 / eISSN 2288-2928
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Gastrointestinal Bleeding:
Correlation with
Conventional Angiographic
Findings for Beginners

SY U =22 2817|A4 €= olslistr| flet 7[=2X ¢!

- — 1 -
HpsiRola BEETEE0| Al YR 2I5t0]

Dong Yoon Han, MD* (2, Ji Hye Hwang, MD* (&, Hye Jin Kang, MD* (&),
Jehong Yoon, MD* (2, Se Hwan Kwon, MD** (&,

Tae-Seok Seo, MD? (2, Joo Hyeong Oh, MD*

Department of Radiology, Kyung Hee University Medical Center, College of Medicine,
Kyung Hee University, Seoul, Korea

2Department of Radiology, Korea University Guro Hospital, College of Medicine, Korea University,
Seoul, Korea

It is essential to identify the causative artery in case of active intra-abdominal or gastrointesti-
nal bleeding. A thorough understanding of the basic arterial anatomy is required to identify the
causative artery on contrast-enhanced CT angiography and conventional catheter angiogra-
phy. If one is familiar with the basic arterial anatomy, obtaining access to the bleeding artery
will be easier, despite the variations in the origin and course of the vessels. We describe the ba-
sic arterial anatomy that will help beginners in diagnostic radiology to identify the blood ves-
sels that can cause active intra-abdominal or gastrointestinal bleeding.
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Fig. 1. Celiac trunk angiogram before transarterial chemoembolization |
of hepatocellular carcinoma in a 62- year-old man. The celiac trunk (dot-
ted line) divides into three major branches—left gastric artery (white ar-
row), splenic artery (black arrow), and common hepatic artery. The com- |
mon hepatic artery divides into the proper hepatic artery (short arrow)
and gastroduodenal artery (empty arrow) after branching the right gas- |
tric artery (white arrowhead). From the gastroduodenal artery, right gas-
troepiploic artery (black arrowheads) and superior pancreaticoduode- |
nal artery (circle) arise. The superior pancreaticoduodenal artery divides
into anterior and posterior divisions.

https://doi.org/10.3348/jksr.2020.81.1.119 121



221 22 Ash|| SEE olshelr| st 7|2 aiel YEshestn BaEdo| i cH ﬁ_l' oél *ol' L} b‘_!'i |x|

Fig. 2. Liver contusion from a motorcycle traffic accident in a 17-year-old boy.

A, B. Active bleeding is well observed in liver segment 4A, characterized by increased contrast enhancement in the portal phase when com-
pared to that in the delayed phase.

C. The proper hepatic artery angiogram shows the right hepatic artery (arrowhead) and the left hepatic artery (empty arrowhead). The active
bleeding (arrow) originates from the left hepatic artery branch.

Fig. 3. Ulcer of duodenal 2nd portion on endoscopy in a 80-year-old woman.

A-C. Active bleeding (black box, C) is prominent in the proximal duodenum (asterisks) and the anterior (ar-
rows, A and B) and posterior (empty arrows, A and B) branches of the superior pancreaticoduodenal artery
are observed. A branch of the gastroduodenal artery, such as the superior pancreaticoduodenal artery, was
thought to be the causative artery, because it supplies the blood in this area.

D. Celiac trunk angiogram demonstrates the active bleeding (black box) from the superior pancreaticoduo-
denal artery. Superior pancreaticoduodenal artery arises from the gastroduodenal artery (black arrow). In-
traluminal contour of the duodenum is visualized. In other major vessel branches such as CHA (white ar-
row), LHA (arrowhead) and RHA (empty arrowhead), there was no evidence of active bleeding.

CHA = common hepatic artery, LHA = left hepatic artery, RHA = right hepatic artery

Arterial phase . Arterial phase

; < /a : £ : iy :‘ : f»
hepatic artery)2t 27Hs2(left hepatic artery) 22 Ll th(Fig, 2). 7522 ththeo] Algtol]
A 53 (cystic artery)o] 7] A15H= Sajolch. QAN Aoj2 4 A HA Bio| HE

AUHAA Ao 27 29l Fol ER/E FFchs ARl s (supraduodenal artery)& =A[3t
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Fig. 4. Massive hematochezia in a 56-year-old man.

A-C. In the arterial phase, highly attenuated area (arrows) is observed in the jejunal loop. While the mea-
sured attenuation decreased in the delayed phase, the extent gradually increased in the portal and delayed
phases. One explanation for such phenomenon is that the blood vessel supplying the jejunum is the caus-
ative artery.

D. On the superior mesenteric angiogram, active extravasation (black box) in the jejunal branches (circle) is
visualized. The ileal branches (dotted circle) are also visualized.
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Fig. 5. Superior mesenteric angiogram for suspected active bleeding
from a jejunal branch in a 56-year-old man.

The superior mesenteric angiogram shows the jejunal branch (dotted
circle), ileal branch (white circle), middle colic artery (black circle), right
colic artery (empty arrow), and ileocolic artery (arrow). The inferior pan-
creaticoduodenal artery is barely visible on this angiographic image.

Fig. 6. Inferior mesenteric angiogram for suspected active bleeding
from a jejunal branch in a 56-year-old man.

The inferior mesenteric artery branches into the left colic (white arrow)
and sigmoid arteries (black arrows). In the pelvic cavity, the inferior mes-
enteric artery continues its journey as the superior rectal artery (empty
arrow).

=S M(Iliac Artery)
B jEale ) 4234 Eololx] 39 FHBEE LH T Z7te] ZgBEUS Tl

A
(pelvic brim) 4£0]2] A=Y F3H4 (sacroiliac joint) $EoNA FZ5Ht Zsmo 2 1t
Hok(Fig. 7).
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Fig. 7. The abdominal aorta divides into the common iliac arteries
(empty arrows).

The common iliac artery divides into the external iliac artery (black ar-
rows) and the internal iliac artery (white arrow). The external iliac ar-
tery continues as the common femoral artery. The internal iliac artery
divides into anterior (black arrowheads) and posterior (white arrow-
heads) divisions.

Arterial phase

‘ - i 7 & &

A. The deep circumflex iliac artery (white arrow) arises from the lateral wall of the distal external iliac artery. The inferior epigastric artery
(black arrow), another branch of the external iliac artery, arises from the medial wall.

B, C. The deep circumflex iliac artery (white arrows) runs towards the ASIS. It passes through the transverse abdominis (arrowhead), laying
between the transverse abdominis and the internal oblique muscle (empty arrowhead).

D, E. A small round area of high attenuation in the arterial phase expands into an irregular shape in the delayed phase, indicating an active
bleeding (circles). Active bleeding near the ASIS is considered a possible result of an injury of the deep circumflex iliac artery (white arrows).
The left buttock hematoma will be mentioned later in Fig. 10.

F. An angiogram demonstrates active extravasation (circle) near the ASIS. The site of active bleeding is a branch of the deep circumflexiliac ar-
tery (white arrow). The direction of the deep circumflex iliac artery (white arrow) towards the ASIS is clearly visualized. In addition, this angio-
gram shows the inferior epigastric artery (black arrow) originating from the medial side of the EIA.

AlIS = anterior inferior iliac spine, ASIS = anterior superior iliac spine, CFA = common femoral artery, CIA = common iliac artery, EIA = external
iliac artery, llA=internal iliac artery
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Fig. 9. Out car traffic accident with fracture of the right superior pubic ramus in a 52-year-old man.

A-F. The internal pudendal artery (white arrows) exits the pelvis with the inferior gluteal artery (black arrows) through the lower part of the
greater sciatic foramen. The lower part means the gap below the P and above the inferior margin of the greater sciatic foramen. The internal
pudendal artery crosses behind the IS, then reenters the pelvis through the lesser sciatic foramen and runs medial to the Ol muscle. The ac-
tive bleeding (black box) is at the course of the right internal pudendal artery. The obturator artery (empty arrows) runs along the obturator
fascia of the pelvic sidewall to reach the OF. The SGA passes the upper part of the greater sciatic foramen.

G. Right internal iliac angiography shows active bleeding (black box) at the end of the internal pudendal artery (white arrows). The SGA (dot-
ted arrow) and the inferior gluteal artery (black arrow) are visualized. This patient has an anatomical variation (commonly, the superior and
inferior gluteal arteries arise from a common trunk).

E = external iliac artery, IIA = internal iliac artery, IS = ischial spine, OF = obturator foramen, Ol = obturator internus, P = piriformis muscle, SGA =
superior gluteal artery
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Fig. 10. Out car traffic accidenct in an 83-year-old woman.

A-C. CT scan shows the superior gluteal artery (white arrows) arising from the posterior division of the IIA. The superior gluteal artery exits the
pelvis through the greater sciatic foramen (dotted line), above the P. The superficial branch (arrowhead) runs between the G max and the G
med muscles. The deep branch (empty arrowhead) runs between the G med and the G min muscles.

D, E. Afocal, highly attenuated area (black boxs) in the arterial phase increased in size in the delayed phase, mainly in the G max muscle. Injury
to the superior gluteal artery was considered as the cause of the active bleeding in the left buttock area. Another active bleeding (asterisks)
was mentioned in Fig. 8.

F. An angiogram demonstrates active bleeding (black box) from the superior gluteal artery (white arrow). The superior gluteal artery passes
the superior portion of the greater sciatic foramen, while the inferior gluteal artery (black arrow) passes the inferior portion of the same fora-
men. Therefore, the greater sciatic foramen would be located at the dotted circle area. The lateral sacral artery is also visualized (circle).

EIA = external iliac artery, G max = gluteus maximus, G med = gluteus medius, G min = gluteus minimus, IIA = internal iliac artery, P = piriformis
muscle
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Fig. 11. Celiac trunk angiogram and superior mesenteric angiogram for transarterial chemoembolization in
a42-year-old man.

A. Celiac trunk angiogram shows the gastroduodenal artery (empty arrow) arising from the celiac trunk (ar-
rowhead).

B. On the SMA angiogram, the gastroduodenal artery (empty arrow) is visualized in the arterial structure
from SMA (arrowhead). This anastomosis between the SMA and the gastroduodenal artery (branch of the
celiac trunk) forms an arc of Buihler (arrows).

SMA = superior mesenteric angiogram

Fig. 12. On the angiogram of the inferior mesenteric artery (black ar-
row), the marginal artery of Drummond (white arrows) of the left colic
artery (white arrowhead) is visualized. Vasa recta (black arrowheads)
are visualized as fine straight arteries arising from this marginal artery.
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Fig. 13. On the aortogram, there is an arterial loop (white arrows) be-
tween the middle colic artery (arrowhead) of the SMA and the left colic
artery of the IMA (empty arrow). This arc of Riolan (white arrows) runs
close to the root of the mesentery as compared to the course of marginal
artery of Drummond.
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