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Abstract. Presentmanagement of false aneurysms consist
of surgical repair or compression therapy. The main
drawbacks of surgery are its invasiveness and the increase
of hospitalization time and costs, that of compression
therapy pain and prolonged compression bandages. An
alternative to both is selective injection of thrombin. Aim
of the present study was to addresses the efficacy and
safety of thrombin injections into two chamber false an-
eurysms. The patients were examined with color Doppler
ultrasound (7.5 MHz transducer). A complex aneurysm
was defined as an aneurysm with at least two chambers.
Tenpatients had two-chamber false aneurysms.Mean age
was 75.7 years. All patients had receivedASS, clopidogrel
(n=6),or enoxaparin (n=9;0.4 to1.0mgb.i.d.), andone
patient had received i.v. heparin (1000 U/h). Thrombin
(GenTrac,USA)was injected under ultrasound guidance.
Between 500–2000 U of thrombin resulted in immediate
thromboses of both chambers of the aneurysm in eight
patients (80%). In one patient, the second chamber was
successfully treated by a second thrombin after 24 hours.
Another patient required compression therapy for the
second chamber. One patient had a re-occurrence of flow
within one chamber of his complex aneurysm the day after
the initial treatment. This patient was successfully man-
aged by a second thrombin injection. No patient under-
went surgery, and no complications occurred until hos-
pital discharge. Injection of thrombin even into complex,
two chamber false aneurysms is a highly successful and
safe treatment, no matter what the state of anticoagula-
tion and anti-aggregation therapy is.

Introduction4

False aneurysms often develop at the puncture after
percutaneous cardiovascular procedures [1,8,11,12,13].
Previous management of false aneurysms consisted of
surgical repair or compression therapy. The main
drawbacks of surgery are its invasiveness and the in-
crease of hospitalization time and costs, that of com-
pression therapy pain and prolonged compression
bandages [1,3,4,8]. An alternative to both is selective
injection of thrombin into the false aneurysm [2,14–16].
While compression therapy and thrombin injection
show promising results in smaller false aneurysms, large
or complicated aneurysms are often treated by the sur-
geon. Therefore, the aim of the study is to address the
efficacy and safety of thrombin injections into most
complex, two chamber false aneurysms not suitable for
compression therapy in a series of consecutive patients.

Material and Methods

If a false aneurysm was suspected in consequence of pulsation, pain, a
murmur or other clinical signs, the patient was examined with color
Doppler ultrasound (7.5 MHz transducer, connected to an Toshiba
PowerVision 6000, Japan). Consecutive patients with complex, two-
chamber false aneurysms after cardio-vascular interventions entered
the study. A complex aneurysm was defined as an aneurysm with at
least two chambers (Figure 1). All patients treated by thrombin in-
jections were suitable for compression therapy: four patients due to
pain, and in six patients, compression did not decrease blood flow
sufficiently enough to allow for clot formation. Therefore, the only
alternative in these patients would have been surgery.
To induce clot formation within the false aneurysm, diluted thrombin
solution (GenTrac, Incorporated, Middleton, Wisconsin) was injected
under ultrasound guidance until no flow signal could be recorded, as
described indetailbyLaPerna [6].Acool-packwasapplied for twohours,
but not compressionbandage.All patientswere re-investigatedbymeans
of physical examination and ultrasound before hospital discharge.

Results

Ten patients over a two years period had complex, two-
chamber false aneurysms. Demographic and procedural
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details are shown in Table 1. Over proportionally high
was age (median 79.5 years), the percentage of females
(60%), and patients with valvular heart disease (30%).

All patients had received ASS (minimum 100 mg/day),
six patients clopidogrel (minimum 75 mg/d), nine pa-
tients enoxaparin (0.4 to 1.0 mg 2 to 12 hours before
thrombin injection) and one patient had received intra-
venous heparin (1000 U/h) with a PTT of 74 seconds.
Thrombin injections (500–2000 units) resulted in im-
mediate thromboses of both chambers of the aneurysm
in eight patients. A typical example of successful treat-
ment is shown in Figure 1.
In one patient, the second chamber was successfully
treated by another thrombin injection the next day.
Another patient required compression therapy for the
second chamber. One patient had a re-occurrence of
flow within one chamber of his complex aneurysm the
day after the initial treatment. He also could be suc-
cessfully managed by a second thrombin injection.
No patient underwent surgery. No complications
occurred until hospital discharge.

Discussion

The traditional treatment for complex false aneurysms is
surgical repair [1,8]. More recently, compression therapy
or thrombin injection became the first-line treatment
[2,3,4,6,14]. In the present study, thrombin injection was
surprisingly successful even in patients with complex
false aneurysms with two chambers, initially not suitable
for compression therapy. We did not see any allergic
reactions. However, a systemic allergic reaction after
thrombin injection was described [9]. Therefore, a test
injection seems advisable in patients who have already
been exposed to bovine thrombin.
No ischemic complications occurred in our study after
thrombin injections, either. There are case reports on

Fig. 1. Typical example of a complex, two chamber false aneurysm (top).
Successful treatment by injection of 550 U of thrombin into the lower
chamber with thrombosis of both chambers (bottom). (modified from
Heart 2003 89(5) with permission of the author [15]).

Table 1. Demographics and treatment details of patients successfully treated by injection of thrombin into complex, two-chamber false aneurysms

No. Initials Sex
Age
(Years)

ASS
(100 mg)

Clopidogrel
(75 mg)

Enoxaparin
(mg)

Underlying
disease

Diameters
of Fa (mm)

Thrombin
(units) Comment

1 B.T. F 42 Y N Y (0.4) CM 9 · 12–24 · 17 550
2 P.T. M 67 Y Y Y (0.8) NSTE-MI 25 · 25–8 · 9 500 Reoccurence

next day,
second thrombin
injeciion (600 U)
successful

3 G.B. F 78 Y Y Y (0.9) STE-MI 15 · 16–16 · 7 1000
4 I.E. F 87 Y Y Y (0.7) NSTE-MI 35 · 58–8 · 3 1000
5 L.B. F 77 Y Y Y (0.9) NSTE-MI 16 · 7–41 · 61 2000 Re-occurrence

next day, second
thrombin injection
(600 U) successful

6 R.V. M 88 Y Y N (Heparin)
1,000 U/h i.v.)

NSTE-MI
Renal failure

10 · 11–9 · 11 1000

7 A.S. M 67 Y N Y (0.4) Aortic stenosis n.d. 1000
8 H.L. F 82 Y Y Y (0.7) NSTE-MI 20 · 24–10 · 17 1000 Compression

therapy of
second chamber

9 P.K. F 81 Y N Y (0.4) Aortic stenosis 10 · 10–15 · 15 1000
10 F.K. M 88 Y N Y (0.4) Aortic stenosis 11 · 9–33 · 42 600
Mean 75.7 965
SD 14.1 421
Median 79.5 1000

FA = false aneurysm; CM = cardio-myopathy; NSTE-MI = non ST-segment elevation myocardial infarction; STE-MI ST = segment elevation
myocardial infarction.
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occlusion of a distal artery after thrombin injection.
However, all patients were successfully treated by means
of thrombolysis, thrombectomy or bypass [5, 7, 10].
Finally, the optimal dose of thrombin has not yet been
defined. The most important factor seems to be a high
enough peak concentration of thrombin within the an-
eurysm. Therefore, brisk injection of small amounts of
thrombin seems to be as effective as slow injections of
larger amounts.
In conclusion, injection of thrombin even into com-
plex, two chamber false aneurysms is a highly successful
and safe treatment, no matter what the state of anti-
coagulation and anti-aggregation therapy is.
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