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FIGURE 2. Thirty-two-year-old man with mediastinal diffuse .,

large B-cell lymphoma (Med-DLBCL). CT image at the level of
the acrtic arch demonstrates a large, homogeneous enhancing
anterior mediastinal mass without surface lobulation that
compresses the left brachiocephatic vein (arrow), Also noted
are bilateral pleural effusions.

other patient with HL had focal splenic mass. None of patients

with T-LBL had evidence of extranodal mvolvernent on the

abdominal CT images.

There was excellent interobserver agreemment for CT.

findings, including morphology and extent of main mass,
enhancement pattern, lymph node enlargement, the presence
of pleural effusion, pericardial effusion, hepatomegaly, and
splenomega]y (Kappa = 0.82-1.00). Mutltiple logistic re-
gression analysis.demonstrated that the CT finding indepen-
dently associated with increased likelihood of HL was surface
lobulation (P «.0.01; Table 4), the absence of vascular
involvement (P < 0.01), or pleural effusion (P < 0.05). The
presence of vascular involvement was independently associ-
ated with increased likelihood of Med-DLBCL (P < 0.001,
Table 4). In addition, CT findings including the presence of
cervical lymph nodes or inguinal lymph nodes (P < 0.001;
Table 4), the presence of pericardial effusion (P < 0.05), and

the absence of surface Jobulation (P < 0.05) were significantly .

associated with the likelihood of T-LBL.

DISCUSSION A
. Several studies have described the CT manifestations of
PML. The typical presentation consists of an anterior medi-
astinal tnass often associated with enlarged nodes in the

rhiddle and posterior mediastinum, and hila.*** The medi-.

astinal mass may involve vascular structures, pericardium,
heart, pleura, lung, and chest wall on CT. 13-27 PML often
affects extrathoracic sites at the time of diagnosis, particularly
abdomen, head, and neck.”**

. The current study demonstratcs that the different sub-
types of PML often have characteristic manifestations that
allow their distinction on CT. HL is characterized by the
presence of a discrete anterior superior mediastinal mass with
surface lobulation. Surface lobulation was present in 69%
of patients with HL compared with 33% of patients with

© 2004 Lippincott Williams & Wilkins

FIGURE 3. Twenty-nine-year-old man with Hodgkin's lym-
phoma (HL). A, Image at the level of the aortopulmonary
window shows anterior mediastinal mass with surface lobula-
tion and heterogeneous enhancement. B, Section obtained at
the level of the carina demonstrates enlarged teft hilar nodes
(arrow)

FIGURE 4. Thirty-two-year-old man with T-LBL. Image ob-
tained at the level of the right ventricle shows a large anterior
mediastinal mass (asterisk) with marked pericardial effusion.
Also noted are pleural effusion bilaterally and soft-tissue nod-
ular dissemination (arraws) in the pleura
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TABLE 4. Relationship Between CT Findings and the Likelihood of the PML

Hisologic Subtypes
‘ ) CT findings OR 95% C1 P.

HL ) Presence of surface lobutation 11.9 = 25560 <00l
Absence of vasculur involvement 118 1.9-71.9 <0.01
Absence of pleural effusion 66  13-332 <0.05

Med-DLBCL Presence of vascular involvement 1.5 2.3-24.1 <0.001

TLBL' Presence of cervical or inguinal lymph node 339 4.7-244.6 <0.001
Presence of pericardial effusion 114  17-71.6 <0.05
Absence of surface lobulation 70 12-43.1 - <0.05

H‘L Hodgkin tymphoma; Med-DLBCL, mediastinal dtfmse large B-cell lymphoma; T-LBL, Tcell tymphoblastic

lymphoma; OR, odds retio; CI, confidence mwrval

Med-DLBCL and 25% with T-LBL.. The surface lobulation of
the main mass is due to involvement of multiple nodes and
coalescence, a finding previously noted in HL at CT.13M
Enlarged nodes elsewhere in the mediastinum were seen in
97% of patients with HL in the cturent study and less com-
monly in the other subtypes.

Masses typically exhibit homogeneous soft-tissue atten-
uation, while large tumors may demonstrate heterogenelty
with complex low attenuation representing necrosis, hemor-
rhage, and cystic degeneration.”® Sixty-two percent of our
cases showed heterogeneous enhancement on CT, with no sig-
nificant difference between 3 histologic subtypes.

Med-DLECL typically is initially confined to the medi-
astinum and contiguous nodal areas without showing extra-
thoracic disease at presentation.®* Med-DLBCL may present
with hematogenous spread to parenchymal organs such as
kidney, liver, ovary, adrenal gland, gastrointestinal tract, and
central nervous system during disease progression or at
recurrence.’ Extranodal involvement was found on the initial
CT assessment and was confirmed by biopsy in 2 of our Med-
DLBCL cases, whereas extrathoracic nodal involvement was
not found in any of our patients with Med-DLBCL. Some
observers consider that Med-DLBCL is a pathologic and
clinical entity of non-Hodgkin lymphoma derived from mature
thymic B-cells recognized by previous immunophenotypic
studies.**! However, the histogenesis is controversial, be-
_ cause Med-DLBCL can result in diffuse nodal involvement in -
advanced stages.’”

Extrathoracic lymphadenopathy including superficial
. cervical, supraclzwmﬂar submandibular, submental, parotxd.
" mesenteric, and inguinal nodes, was-scen in the majority of
patients with Fcell lymphoblastxc Iymphoma in the present
study. Another cornmon finding in T-cell lymphoblastic lym-
phoma in the curent study was the presence of splenomegaly, .
which was seen in 63% of cases. HL often invelved axial
lymph nodes including cervical, mediastinal, axillary, and
paraaortic regions. However, none of the patients with HL in
the current study had submandibular, submental, parotid,
‘tnesenteric, and inguinal lymphadenopathy The low preva-
lence of nonaxial lymphadenopathy in HL had been rec-
ognized in previous studies.?* )

Diagnosis of subtypes in all patients was established by
core or excisional biopsy in all cases. The ability to classify
PML in small samples has improved considerably in the last

788

few years because of progress of pathologic criteria and
umnunocytochemlstry’”" HL is characterized by a large

' mﬂammatory cell reaction within a fibrotic stroma, and the

diagnosis is established by the identification of Hodgkin and

. Reed-Sternberg (HRS) cells.? Med-DLBCL is ‘composed

mainly of large clear cells within a characteristic background .
of compartmentalized fibrosis.® T-LBL is composed of a
homogeneous population of immature lymphoblastic cells cy-
tologically similar to acute lymphoblastic leukemia.>*® Bi-
opsy provides sufficient information for the diagnosis of and
subsequent therapeutic decision to treat patients with PML, be-
cause the definitive selection of therapeutic regimen is needed.

Our study has several limitations. K is retrospective
and includes a relatively small number of patients. In clinical
practice, the differential diagnosis would need to include a
variety of other conditions that can present with an anterior
mediastinal mass. However, we believe that the study demon-
strates that the various histologic subtypes of PML have
features on CT that allow distinction in the majority of cases.
The anatomic distribution of the disease varies among the
histologic subtypes of HL. Mediastinal involvemnent is most
frequently seen in the nodular sclerosis HL subtype, while
splenic mvolvement i3 more common in the mixed cellularity
HL subtype.”

In conclusipn, we found that CT findings often allowcd

- differentiation of the various subtypes of PML. HL commonly

presents as a mediastinal mass with surface lobulation and .
involves cervical, mediastinal, hilar, and parsortic nodes.
Med-DLBCL demonstrates mediastinal mass without surface
lobulation, often associated with vascular involvement, and
pleural or pericardial effusion. T-LBL is characterized by
mass without surface lobulation involving vascular structures
often associated with pleural or peticardial effusion, by sys-
temic nodal involvement including cervical, axillary, para-
aortic, mesenteric, and inguinal, and by hepatomegaly and
splenomegaly.
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Brief Reports

Transcatheter Arterial Embolization for External
Iliac Artery Hemorrhage Associated with
Infection in Postoperative Pelvic Malignancy

Yoshitaka Inaba, MD, Yasuaki Arai, MD, Shinichi Ino, MD, Kiyoeshi Matsueda, MD, Takeshi Aramaki, MD, and

" Haruyuki Takaki, MD

Transcatheter arterial embolization was attempted for external iliac artery (EIA) hemorrhage in five patients with
wound infection after pelvic malignant tumor surgery. To prevent distal migration of coils and to preserve distal
branches of the EIA, the entire weakened artery was occluded with use of coils via a bilateral femoral artery approach
- with balloon occlusion of the distal side. The success rate was 100%. No limb loss was observed immediately after
embolization. This method can prevent distal migration of coils and preserve branches that can be collaterals to the
~ femoral artery, and as such it can be used to embolize an adequate portion of the affected artery.

J Vasc tnterv Radiol 2004; 15:283-287
Abbreviations:

FOR the emergency treatment of arte-
rial hemorrhage in the pelvic region
caused by malignant tumor extension
or infection developing after tumor re-
section, transcatheter arterial emboli-
zation has recently become preferable
to surgical intervention because its he-
mostatic effect is high and its invasive-
ness is low (1-6). Embolization of the
internal iliac artery (IIA) or its
branches is associated with few com-
plications and can bé performed rela-
tively easily and safely (1,7). However,
because of concern that embolization

of the common iliac artery and exter- -

nal iliac artery (EIA) may compromise
the circulation of the lower extremi-
ties, this procedure must be performed
with great care (3-5,89). Because of
such concerns, there is sometimes hes-
itation to undertake embolization of
these arteries, and embolization may
be incomplete in some cases, resulting
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in recurrence of hemorrhage. The dis-
tal and proximal sides of the hemor-
rhagic site must be adequately embo-
lized, particularly in the presence of
infection, because the artery may be
extensively weakened, including the
portions of the vessel proximal and
distal to the pseudoaneurysm (2,6,8,9).
At the same time, to maintain blood
flow to the lower extremities, branches
potentially serving as collateral path-
ways must be preserved fo the extent
possible (2,8}

In this study, to preserve such dis-
tal branches of the EIA, embolization
was prevented from extending further
than necessary to the distal side with
use of a balloon catheter, and with this
embolization method completely iso-
lating the hemorrhagic site up to its
proximal side, five cases were treated
in which EIA hemorrhage associated
with infection developed after malig-
nant tumor surgery. The hemostatic
effect of this method and clinical
course after embolization were evalu-
ated, and the suitability of this method
was considered.

MATERIALS AND METHODS

Patients

Five patients in whom EIA hemor-
thage developed after surgery for pel-
vic malignant tumors at our institution

from 1987 to 2001 were treated by
transcatheter arterial embolization,
This group included two men and.
three women ranging in age from 40 to
65 years (mean, 54 years). The under-
lying diseases were rectal cancer {(n =
2), recurrence of rectal cancer (n = 2),
and recurrence of uterine cervical can-
cer (n = 1). Three of these patients
underwent radiation therapy postop-
eratively, In all patients, symptoms as-
sociated with infection, such as high
fever, developed after surgery, and ab-
scess formation was confirmed in four
patients 13-85 days (mean, 47 days)
after the appearance of infection-in-
duced symptoms. Arterial hemor-
rhage was confirmed from the drain in
four patients and from the vagina in
one. In the former four cases, the drain
was placed for the abscess, and the
period from drain placement until the

- development of hemorrhage was

12-82 days (mean, 44 days). In all pa-
tients, angiography was performed
the day the hemorrhage was con-
firmed, at which time signs of shock -
were present in three patients. Institu-
tional review board approval was ob-
tained for this study,

Angiographic Findings

Aortography was performed via
the femoral artery contralateral to the

presumed site of the hemorrhage, fol-
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" lowed by selective angiography of
.each iliac artery (Figs. 1a,2a). In all

cases, extravasation was confirmed by

selective angmgraphy at the hemor-
rhagic site in the EIA (Figs. 1¢,2b),
while irregularities were only recog-
nized at this site on the initial aortog-
raphy. The hemorrhage, which was
unilateral in all cases, originated from
the right EIA in three patients and the
left EIA in two. In the four patients in
whom abscesses were confirmed,
hemorrhage was seen at the EIA close
to where it crossed the tube inserted to
drain the abscess. In addition, pseudo-
aneurysm in the ipsilateral or con-
tralateral IIA was noted in one case
each. In another case, the ipsilateral
HA had been ligated at the time of
tumor resection surgery.

Embolization Technique

- The extent of EIA embolization was
planned to encompass the distal and
proximal sides of the hemorrhagic
portion, including the irregular por-
tion presumed to be weakened by

read of infection. To ensure that em-
bolization did not extend more distal
than the branching site of the inferior
.epigastric artery and deep iliac cir-
cumflex artery, both of which can be-
come collateral pathways to the femo-
ral artery, a 5-F balloon catheter
(Clinical Supply, Gifu, Japan) was in-
serted from the xpsﬂateral femoral ar-
tery at a site proximal to the branching
point of the inferior epigastric artery
and deep iliac circumflex artery as far
as the distal edge of the site to be
embolized (Figs. 1b,2b}). Also, a 5-F
angiographic catheter (Clinical Sup-
ply) inserted via the contralateral fem-
.oral artery was advanced to just short
of the balloon catheter placed at the
distal edge of the hemorrhage site.
While reconfirming the location of the
hemorrhage site and catheter tip, the
balloon was expanded and blood flow
"was interrupted. Then, from the cath-
eter inserted via the contralateral fem-
oral artery, 0.035-inch Gianturco stain-
less-steel coils (Cook, Bloomington,
IN) selected according to the size of
the vessel diameter were rapidly in-
serted within the vessel from the distal
to proximal end of the hemorrhage
site, thereby embolizing this portion
{Figs. 1d,2¢). In cases in which a pseu-
doaneurysm was noted in the IIA, it

was embolized as well. After comple-
tion of the embolization procedure,

aortography was performed to check

the circulation into the femoral artery
(Figs. 1e,2d,2e).

Evaluation

To evaluate retrospectively the
technical results of this method of em-
bolization of the EIA, the hemostasis
success rate and presence or absence
of distal coil migration were deter-
mined. In addition, opacification of
the femoral artery on the embolized
side was assessed by aortography per-
formed immediately after the proce-
dure. As indicators of the postembo-
lization course, the presence or
absence of recurrent hemorrhage, leg
ischemic symptoms, and intermittent
claudication, as well as the outcome,
were investigated in the patent’s
chart review.

RESULTS

The hemostasis success rate achieved
with our method was 100%. Even in the
three patients manifesting symptoms of
shock, maintenance of blood pressure
was achieved immediately after emboli-
zation. A mean of nine metallic coils
were used per patient (range, 4-14), and
distal migration of the coils was pre-
vented by use of the balloon in all cases.
The femoral artery on the embolized
side was relatively well visualized on
aortography immediately after emboli-

zation, mainly via collateral pathwaysin

the region supplied by the ipsilateral
IIA, except in the case in which the ip-
silateral [IA was embolized at the same
time, in which delayed visualization of
the femoral artery on the embolized side
was noted. Regarding the outcome, one
patient whose course was complicated
by sepsis died of multiple organ failure
the day after the embolization. None of
the other patients developed recurrent
hemorrhage during the follow-up pe-
riod of 3 months to'15 years. In the four
followed cases, a drain was placed, but
after hemostasis was achieved by embo-
lization, the abscess also showed im-
provement and the drain was removed.
In a single patient in whomn the ipsilat-
eral HA was also embolized, a femoro-

femoral arterial bypass was created 5

months after the procedure because of

intermittent claudication. None of the
other three patients required bypass
construction, with one patient engaging

-in normal daily activities during the

8-year period until cancer recurrence. In .
the two other patients, cancer recur- -
rence soon after the embolization led to
interference with daily activities, even
though ambulation remained possible.

DISCUSSION

Arterial hemorrhage is associated
with the rapid development of shock,
requiring emergency hemostasis to
save life in many cases {6). For arterial
hemorrhage in the pelvis, numerous
reports have described embolization
for traumatic hemorrhage in the re-
gion supplied by the IIA (7). This
method involving angiographic tech-
nique can achieve minimally invasive,
reliable, and swift hemostasis. For
hemorrhage in the region supplied by
the EIA, surgical ligation has been
reported (10), but it is difficult to
perform in cases complicated by tu-
mor infiltration or postoperative infec-
tion with abscess- formation, and in
such cases, hemostasis is achieved by
transcatheter arterial embolization {3
5,8,9). However, with embolization of
the common iliac artery or EIA, there
is concern about inducing ischemia in
the lower extremities, with this caus-
ing many physicians to hesitate before
considering this procedure. However,
in practice, the creation of an external
anatomic arterial bypass immediately
after embolization or ligation has also
been described (11). Conversely, even

‘after embolization or ligation, it has

been reported that limb loss does not
necessanly occur and bypass construc-
tion is not immiediately necessary,
with blood from collateral pathways
surmised to flow to the distal side as in
the case of embolization of the HA
(3,8,10). This suggests that, with em-
bolization of the proximal side of the
hemorrhage site alone, there may be
retrograde blood flow to the hemor-.
thage site via collateral pathways form
the distal side, makmg it imperative
that the distal side also be embolized
(2,12). However, at this time, if embo-
lization coils unintentionally migrate
to-the distal side, the inflow via the
collateral pathways needed to main-
tain blood flow to the legs will likely
be impeded (5,8,9). With this in mind,



for local tecurrence of rectal cancer.i(a) Left EIA-arteriogram through a catheter fromthe right femioral ‘artery shows irregular dilation
- (arrowhead) without apparent extravasation in the distal portion of the left EIA. (b} A 5-F balloon catheter (arrowhead) inserted from the left

femoral artery at a'portion proxiirial to the origin of the léft inferior epigastric artery is shown, {c) Left EIA artetiograri under balloon occlusion -
incompletely shows extfavasation from the left EIA (drrowhead). (d) Radiograph shows embulization coils (arrow) placed in the left EIA. The

- Figure 1. - Images from a 65-year-old woman with left ﬁm'ﬁe;ﬂaﬁhagé' com}:;iica'téd-bypostoperah\fé abscess :afte; total pelvié exenteration .

right ITA was also emhbolized by coils (arroswhead). (e) Léft cornmon itiac arteriogram after embolization of the left EIA shows disa
 of extravasation from the left EIA and blocd flow.

0z ppearance
a"collaterals from bra‘r'l_ches, of the le_ft A, -

into the left femoral artery (arrowhead) vi
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: F:gu.re 2 Images Erom a 61-year-old

‘man with right EIA hemorrhage .

- complicated by pcstoperahve abscess
. after tumor resection for local rectir-

rence of rectal cancer. (a) Aorfogram’

through a catheter from the left fem- R

" oral artery shows irregular anguia—
tion (arrow) without apparent ex--
travasation in the right EIA: The "
right IIA trunk was ligated at the
time of tumot-resection Surgery {ar-
rowhead). (b} Radiograph showsa -
5-F balloon catheter (deflated; arrow- -

. head) inserted from the right femcral
artery and extravasation from-the ..
trregular angulatlon in the right EIA
by selective injection of contrast me- .
dium through 4 cathetet from the -

" left femoral artery. {c) Radlogtaph
shows embolization coils (arrow-
head) placed in the right EIA.(d)
Early phase of acrtogram after’ em-

- bolization of the right EIA shows -

- disappearance of blood flow into the .
right cominon iliac artery. () Late " -
phase of aortogram after emboliza- ~
tion of the right EIA shows blood

. flow into. the right femioral artery -
(arrowhead) via collaterals fmm dLS- :

tal bran_dles of the right ITA.

we adopted a méthod to txeat hemor- :

rhage of the EIA trunk in which, to
; preserve the inferior epigastric and il-
iac circumflex arteries, which branch
from the distal portion of the EIA and
can become' collateral pathways, the
hemorthage site was completely em-
bolized from the distal to the proximal
end -with coils while blood flow was
. controlled at the proximal side of their

branchmg pomis w1th a ba]loon cath- i
eter, completely preventing coil mi- -
- gration. Because manipulation of a 5-F

catheter;in. the EIA is relatively easy,

we performed embolization with use
-of 0.035-inch . coils, which have a

proven embolization effect. L
Problems_associated with this em-

bolization’ method include the need
_for bilateral femoral artery punctures

erapy forExtemal Iliac Aﬂei‘jrﬂﬁlg'_ ding Aﬁei_f-.;léﬁét':()pei‘ative Infecl:wn - March 2004 JVIR P

.‘.

‘and aggravahon of hemorrhage result- '

ing from the increase in proximal-side -

pressure induced by the blocking .of
“the distal side of the hemorrhage site’
by the balloon. Even’ if ‘hemostasis is
‘ transienitly achieved, recurrent hemor-.

rhage can’ occur. .Some Teports de- -

“scribed placement of 0.035-inchcoils

from the balloon catheter while block-’
ing the proximal side and controlling
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the hemorrhage with the balloon
(5,9,13), which, although possible with
a single puncture, requires movement
of the balloon catheter, which en-

hances the risk of balloon rupture. In

addition, the location of the distal-side
coils becomes uncertain. For these rea-
sons, because we preferred to know
the location of the distal-side coils,
we elected to place the coils with the
catheter from the proximal side as
glnsickly as possible after blocking the

istal side of the hemorrhage site
with the balloon and fixing the bal-
. loon. Because we intended to per-

form embolization with use of 0.035-

inch coils, -we did mnot place
microcoils via a coaxial microcath-
eter from a balloon catheter. :
Embolization by this method was
undertaken in a total of five patients in
whom hemorrhage from the EIA
frunk occurred. All these patients had
pelvic malignancies after surgery
alone or combined with radiation ther-
apy, after which they developed infec-
tion leading to formation of an abscess
cavity or-fistula, resulting in arterial
hemorrhage. It was surmised that, in
the four cases in which a drain was
laced, the mechanical stress induced
y contact of the drain with the EIA
that had already been weakened by
infection may have been the factor
-triggering hemorrhage. Consequently,
in all these cases, hemostasis was at-
tained without coil migration. More-
over, the inferior epigastric and deep
iliac circumflex arteries were pre-
served, with blood flow to the femoral

artery .on the embolized side main- .

fained via collateral pathways from
the IIA system. One patient died of
multiple organ failure induced by sep-
sis on the day after embolization. The
remaining four patients did not de-

velop recurrence of hemorrhage, In.

- one patient, a femorofemoral arterial
bypass was created 5 months after the
procedure because of intermittent
claudication, whereas in the other
three patients, no bypasses were con-
structed, Differences in lower limb
ischemic symptoms, especially inter-
mittent claudication, were seen ac-
cording to various lifestyle factors and
ambulatory status. At least it could be
stated that lower limb ischemia did
not occur soon after embolization. Ac-

cordingly, the decision whether a by-
pass should be created can be deferred
until some later date when the pa-
tient’s general state has improved
{3:13). In particular, in cases of bypass
creation complicated by infection,

~ spread of the infection to the graft has

been described (10), suggesting that
such bypass creation soon after embo-
lization should be discouraged. Con-
versely, the use of stent-grafts to treat
arterial hemorrhage was reported re-
cently (14). Although such stent-grafts
can achieve blood flow maintenance

“and hemostasis, in the presence of an

active infectious focus, there is con-
cern about spread of the infection to
the graft (9,15). Perforation is an addi-
tional risk because the vessel wall is
extensively weakened. In addition, in
Japan, the availability of stent-grafts is
not yet adequate, and their use in
emergency treatment is not always
feasible. Given the present situation
and the issues of emergency applica-
bility and reliability, we consider it

. safest to isolate the hemorrhagic por-

tion by embolization, particularly in
cases in which arterial hemorrhage is
associated with active infection.

In conclusion, despite concern
about inducing lower extremity isch-
emia, transcatheter arterial emboliza-
tion for EIA hemorrhage can be used
without hesitation to reliably embolize
an adequate portion of the affected
vessel, with a balloon catheter used to
prevent distal migration of coils and

largely preserve branches with the po-

tential to become collateral pathways

to the femoral artery. In addition, be- .

cause lower extremity ischemia does
not develop rapidly after emboliza-
tion, decisions regarding the necessity
of arterial bypass creation can be de-
ferred until after the patient’s general
state has stabilized. h
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Summary
Intgrtentional Radiology for Malignant
Stenosis in Palliative Care

Yasuaki Arai®, Yoshitaka Inaba*,
Hidekazu Yamaura* and Yozo Sato*

- Interventional radiology techniques can release

malignant stenosis of ahmentary tract, b111ary tract,

bronchial tract and inferior vena cava in advanced
gastrointestinal cancér patients, Additionally, they can
create new tracts between tube organs and limited
distress drainage routes. Dramatic improvements in

‘symptoms can be achieved by the treatment using
interventional radiolog with minimal invasion. Thus

mter'ventlonal radiology will have an important role in
palliative care for gastrointestinal cancer patients. For
wider use of interventional radiology in palliative

- care, this treatment should be understood by ail phym

cians working in this field.

Key wordr interventional radiology, metallic stent,
malzgnant stenosis '
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