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Abstract

Introductio. The Angel® catheter (BiO2 Medical Inc, San
Antonio, Texas, USA) is a novel device that combines a tri-
ple lumen central venous catheter with an inferior vena cava
filter for prevention of pulmonary embolism (IVC filter-
catheter). Case report. We present the case of a 53- year-
old male patient with renal carcinoma and a history of re-
cent deep venous thrombosis (DVT) on oral anticoagula-
tion who was scheduled to undergo open radical nephrec-
tomy. Because of concerns about the risks from docu-
mented pre-existing DVT, we decided to insert the Angel®
catheter preoperatively in order to have central venous ac-
cess during surgery and also to reduce the risk of periopera-
tive pulmonary embolism. On the first postoperative day,
active gastric bleeding was detected and nadroparine was
stopped. Before removal of the Angel® catheter, a pre-re-
moval cavagram revealed large thrombus mass in the cathe-
ter filter. Because of the presence of the thrombus mass, the
catheter was removed surgically, after a permanent vena
cava filter was inserted. Conclusion. This case suggests that
the use of the Angel® IVC filter/3-lumen central catheter com-
bination could be a reasonable option for pulmonary embolism
prophylaxis in the patients at a high risk for DVT, such as the
patients with malignant disease, parancoplastic syndrome and
chemotherapy who need to undergo surgery.
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Apstrakt

Uvod. Angel® kateter (BiO2 Medical Inc, San Antonio, Te-
xas, USA) predstavlja kombinaciju trolumenskog centralnog
venskog katetera i vena kava filtera koji se koristi u preven-
ciji pluénog embolizma (IVC filter-kateter). Prikaz bole-
snika. U radu je prikazan bolesnik, starosti 53 godine, kod
koga je planirana radikalna nefrektomija zbog dijagnostiko-
vanog renalnog karcinoma. Duboka venska tromboza
(DVT) je prethodila dijagnozi tumora, zbog cega je bolesnik
bio na terapiji oralnim antikoagulantima. Uzevsi u obzir ri-
zike vezane za ranije tretiranu DV'T, odlucili smo se za pre-
operativno plasiranje Angel® katetera u cilju obezbedivanja
centralnog venskog pristupa i snizenja rizika od nastanka
pluéne embolije. Prvog postoperativnog dana doslo je do
pojave aktivhog gastricnog krvarenja, $to je dovelo do uki-
danja primene nadroparina. Kavagram uraden po protokolu,
pre uklanjanja Angel® katetera, prikazao je veliku
tromboti¢nu masu u filteru. Nakon plasiranja trajnog vena
kava filtera, pristupilo se hirur§kom uklanjanju Angel® kate-
tera. Zaklju¢ak. Primena kombinovanog Angel® IVC fil-
ter/3-lumenskog centralnog venskog katetera, moze pred-
stavljati spasonosnu meru profilakse pluéne embolije ukoli-
ko je planiran hirurski zahvat kod bolesnika sa visokim rizi-
kom nastanka DVT, kao $to su bolesnici sa malignom
bolescu, paraneoplasticnim sindromom i hemioterapijom.

Kljucne reci:

neoplazme; paraneoplasticki sindromi; tromboza,
venska; plu¢a, embolija; v. cava filteri; kateteri,
centralni venski; antikoagulansi.
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Introduction

The Angel® catheter (BiO2 Medical Inc, San Antonio,
Texas, USA) is a novel device that combines the inferior ve-
na cava (IVC) filter with triple lumen central venous catheter
(IVC filter-catheter). It is used as a temporary IVC filter for
pulmonary embolism (PE) prevention and also provides cen-
tral venous access in the critically ill patients where the rou-
tine PE prophylaxis methods, such as anticoagulation, or me-
chanical compression devices, are contraindicated " >. The An-
gel® catheter received United States Food and Drug Administra-
tion (FDA) approval for clinical investigation use in the United
States in 2013, followed by FDA 510(k) clearance in 2016 as a
medical device for protection of critically ill patients at a high
PE risk when anticoagulation is contraindicated *.

Current data support the use of a IVC filter in the pa-
tients with documented thromboembolism where anticoagu-
lation is contraindicated, caused complications, or has failed,
while a prophylactic IVC filter use is controversial * .

The Angel® catheter advantages include less invasive
placement and the convenience of bedside placement, there-
by eliminating the need to transport patients to radiology,
which can cause delays and increase deep venous thrombosis
(DVT) and a PE risk '. Published data suggest that the An-
gel” catheter is safe and effective for short-term PE prophy-
laxis in the high risk patients with contraindications to anti-
coagulation . The Angel® catheter placement may also
bring benefit to the patients with major trauma, intracerebral
hemorrhage, stroke, venous thromboembolic events or active
bleeding " '*.

In this report we present a patient with renal carcinoma
and documented recent DVT under oral anticoagulation who
needed open radical nephrectomy. This case is published
with the patient's approval.

Case report

A 53-year-old man with hypertension and chronic gas-
tritis was admitted for open radical nephrectomy. Multislice
computerized tomography (MSCT) revealed a 39 x 42 x 46
mm tumor in the right kidney with central vascularization
and necrosis, a subdiaphragmatic 11 mm mass in the liver
and a 32 x 27 mm left suprarenal gland enlargement. Al-
though metastasis of renal cell carcinoma in the suprarenal
gland are rare °, with estimated incidence of 0.5% on the
contralateral side based on the data from the European Asso-
ciation of Urology (EAU) ', preoperative assessment in this
case included hormonal measurements (metanephrin, nor-
metanephrin, chromogranin A, cortisol level at 8 a.m.), and
results were all within normal range. Because of the docu-
mented right superficial femoral and popliteal vein DVT, the
patient started oral warfarin 5 mg daily. After two months of
warfarin treatment and seven days before surgery, ultrasound
with Doppler showed partial (20%) thrombus re-canalization
in the superficial femoral and popliteal veins. Because the
patient had renal cancer, a surgical treatment was indicated
and it was not advisable to delay surgery until complete
thrombus recanalization, since the process of thrombus re-
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canalization is long and unpredictable, and “almost complete
recanalization” can take up to 12 months '". Therefore, in
preparation for tumor resection, the patient started low mo-
lecular weight heparin (LMWH) nadroparin 0.6 mL subcu-
tanously and discontinued warfarin. One month before surgery,
the patient had right renal vein embolization (AZUR “Peripheral
Embolization System; Terumo Corporation, Tokyo, Japan).
Preoperative laboratory evaluation showed elevated laktate de-
hydrogenase (LDH) (243 1J/L), C-reactive protein (CRP) (29.7
mg/L), close to normal creatinine (126 umol/L = 1.43 mg/dL)
and mild leukocytosis (11.35 x 10°/L).

Because of concern about the risk from the documented
DVT and calculated Caprini score 12 ', we decided to use
the Angel® catheter in order to reduce the risk of PE and
have the central venous access. The patient was informed
that the Angel® catheter was a new promising but not exten-
sively evaluated device and gave written informed consent.
The Angel” catheter was inserted through the left femoral
vein. After appropriate catheter placement was confirmed
with ultrasound and abdominal radiography in accordance
with manufacturer instructions '°, the patient underwent un-
eventful right trans-peritoneal nephrectomy.

On postoperative day 1, after the patient reported mal-
aise, vomited hemorrhagic content and became pale and hy-
potensive, nadroparin was discontinued and hypotension was
treated with volume. Gastroscopy revealed anterior gastric
wall ulceration with bleeding, which was stopped by the
adrenalin injection. On postoperative day 2, the patient start-
ed to walk. On day 6, the patient was mobile and ready for
discharge and we decided to remove the Angel® catheter.
However, the pre-removal cavagram done based on the man-
ufacturer recommended removal protocol ' *° revealed large
vena cava filter thrombus (Figure 1). Therefore, because of
the Angel” catheter filter thrombus, a permanent vena cava
filter (ALN filter, Ghisonaccia, France) was placed via the
right jugular vein and only then the Angel” catheter was re-
moved surgically. After control of the proximal and distal
femoral vein, the Angel® catheter was removed, a Prolene 4-
0 suture was placed and the femoral vein was reconstructed.
During the catheter removal, large thrombi located in the
vein and the vena cava filter were also removed.

HFS r

Fig. 1 — Phlebography showing thrombus
in the vena cava filter.
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Discussion

We report the use of the Angel® IVC filter-central line
catheter in a patient with renal cancer and paraneoplastic
syndrome with the documented DVT. We decided to place
the Angel” catheter due to known DVT despite LMWH pro-
phylaxis, in an attempt to reduce the risk of perioperative PE.

After the Angel” catheter placement and confirmation
of appropriate position with ultrasound and abdominal radi-
ography, we proceeded with planned nephrectomy. Although,
based on the current literature, indications for placement of the
Angel” catheter are debatable, the use of the Angel” catheter in
this case allowed us to discontinue perioperative prophylactic
LMWH while providing protection against PE.

Based on literature data, pancreas, lung and stomach
cancers are associated with DVT, whereas renal cell carci-
noma is not ' 2. However, other studies show that incidence
of DVT in renal cancer and paraneoplastic syndrome patients
is 10%-40% ">,

In our patient, the femoral vein thrombus formation oc-
curred despite the preoperative anticoagulation and LMWH
prophylaxis. The incidence of venous thromboembolism
(VTE) is 117/100 000 in the general population, but the risk
is markedly higher in cancer, with postmortem studies dem-
onstrating VTE in 50% of cancer patients *> *°. Compared to
the general population, the cancer patients undergoing che-
motherapy have 6.5-fold higher VTE risk, so that 1 in 200
malignancy patients develop VTE *’. Although prophylactic
LMWH reduces the risk by 50%-60% >"*’, thrombosis can
still occur **7".

Although anti—factor Xa assay was used for monitoring
anticoagulant therapy, we did not measure the anti-factor Xa
levels because the routine anti-factor Xa level monitoring is
not recommended in stable cancer patients with normal renal
function. The anti-factor Xa level monitoring is recom-
mended in the patients with renal dysfunction, but our patient
had almost normal renal function **.

Table 1 shows published data on the Angel® catheter
use. There are no data on the IVC filter placement in the pa-

tients with paraneoplastic syndrome, history of DVT and a
risk for gastric bleeding. In our patient, there were no indica-
tions for a permanent vena cava filter placement . However,
we were concerned that, based on the history of deep venous
thrombosis and calculated Caprini score = 12, this patient
was at a high risk for postoperative thromboembolic compli-
cations **. Therefore, we believed that prophylactic place-
ment of the Angel® catheter was appropriate in this case be-
cause the catheter can be easily placed preoperatively by the
anesthesiologist and there is no need for surgical removal af-
ter surgery. Furthermore, the placement of the Angel® cathe-
ter was not associated with the serious complications re-
ported regarding the standard IVC filters.

It is worth pointing out that when planning for this par-
ticular case, the anesthesiologist and the surgeon agreed that
the risk of significant bleeding during surgery was high. Be-
cause this patient had a poor peripheral IV access and the
risk of intraoperative bleeding was high, the placement of
central venous catheter was indicated for IV access, intraop-
erative monitoring and administration of intravenous vasoac-
tive infusions ** regardless of whether or not the Angel” cat-
heter would be used. Furthermore, the published data suggest
that when the Angel” catheter is placed in accordance with
current recommendations for the central venous catheteriza-
tion, the risk of infectious complications is very low even in
cases where the Angel” catheter remained in place for pro-
longed periods in the intensive care unit > .

Because the Angel” catheter could help avoid the tradi-
tional IVC filter complications, such as the vena cava perfo-
ration, filter tilting, filter migration, and irretrievability, the
Angel” catheter use seems reasonable and deserves further
investigation. The Angel® catheter use could also be reason-
able in the patients who need postoperative LMWH prophy-
laxis discontinued because of bleeding or other concerns '. In
this report, we used the IVC filter-catheter because the pa-
tient was at a risk for postoperative bleeding complications,
including gastrointestinal bleeding and postoperative bleed-
ing and was also at risk for PE due to known DVT.

Table 1
Published data on the clinical use of the Angel® catheter.
Author /Year Patient Comorbidities Duration Comments
number (days)
Cadavid CA et 8 Critical illness: multiple trauma, 3.8+ 1.6  Ultrasound guidance in 5 cases, no guidance in 3
al. 20132 intracranial hemorrhage or PE cases.
Large clot trapped in filter in one case, no
complications.
Serednicki W 1 Critical illness: trauma after a 3 Thrombus lodged in the tip of the filter,
etal. 2015 fall uneventful catheter removal.
Taccone FS et 60 Critical illness: major trauma, 6 (4-8) Insertion without fluoroscopy in 90% of cases
al. 2015 ™ intracerebral hemorrhage, stroke

or PE

Reported problems: Guidewire kinked (1 case),
filter migration > 2 cm (2 cases), inadvertent
removal (4 cases), inability to visualize vena
cava (1 case), death (12 cases).

PE — pulmonary embolism.
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Conclusion

The Angel® catheter is a novel, less invasive device that
combines the IVC filter and three-lumen central venous
catheter for a temporary use in the patients at risk for DVT
and PE with contraindications to anticoagulation. The pre-
liminary data suggest the Angel® catheter is safe and easy to
place and could broaden indications for the IVC filter place-
ment. However, published clinical data are limited, and the
true risks and benefits of this promising device are unknown.
Large prospective multi-center studies are necessary to better

define the role of the Angel® catheter for the PE prophylaxis
in different patient populations, including the patients with
malignancy, risk of postoperative bleeding and paraneoplas-
tic syndromes.
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