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BACKGROUND Insertable cardiac monitors (ICMs) require an inva-
sive procedure and are used for purely diagnostic purposes. There-
fore, simplicity of the insertion procedure, low complication rate,
long-term patient acceptance, sensing quality, and reliable remote
monitoring are of great importance.

OBJECTIVE To evaluate a novel ICM (BIOMONITOR III) regarding all
these aspects.

METHODS BIOMONITOR III has a miniaturized profile, long sensing
vector (z70 mm), a fast insertion tool for pocket formation and
ICM placement in 1 step, and daily automatic Home Monitoring
(HM) function. We evaluated the insertion procedure, complication
rate, patient acceptance, sensing quality, and HM performance in
653 patients with BIOMONITOR III inserted for any ICM indication
within 2 ongoing studies involving 51 sites in 11 countries.

RESULTS The median time from skin incision to wound closure was
4.0 minutes (interquartile range, 2.3–6.2 minutes). Median follow-
up period was 274 days (interquartile range, 175–342 days). Serious
adverse device-related events occurred in 6 patients (0.9%). No
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deep infections were reported in 334 patients without antibiotic
prophylaxis. The wearing comfort was good or excellent in
z95%. The mean R-wave amplitude (0.73 mV) and HM transmission
rate (z94% of days) were stable over 1.5 years. R-wave amplitudes
were larger (mean 0.80 vs 0.62 mV, P, .001) and noise burden was
lower (median 3.7 vs 14.5 minutes/day, P , .001) for ICM inser-
tions parallel to the heart’s long axis (54.2%) vs parasternal
(41.3%). A gross visibility of P waves was 95.1%.

CONCLUSION The study demonstrated fast insertion times, low
complication rate, high patient acceptance, and favorable long-
term sensing and HM performance of the ICM.

KEYWORDS Insertable cardiac monitor; Implantable loop recorder;
Remote monitoring; Home Monitoring; Cardiac arrhythmia
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KEY FINDINGS

- The miniaturized implantable cardiac monitor (ICM)
BIOMONITOR III (Biotronik, Berlin, Germany) has a
uniquely long sensing vector, a fast insertion tool for
pocket formation and ICM placement in 1 step, and
daily automatic Home Monitoring (HM) function.

- This real-world study of 653 patients shows ease of
device insertion (typically ,5 minutes until wound
closure) with low complication rate (0.9% of patients
had serious adverse device-related events). The wear-
ing comfort was good or excellent in z95% of pa-
tients.

- The R-wave amplitude (mean z0.73 mV) and HM per-
formance (transmission onz94% of days) were stable
over 1.5 years. Most electrocardiograms show discern-
ible P waves.

- The insertion parallel to the heart’s long axis may be
preferable owing to higher R-wave amplitudes and a
lower noise burden.
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Introduction
Insertable cardiac monitors (ICMs) provide continuous long-
term heart rhythm monitoring to identify or exclude arrhyth-
mias as cause of symptoms and to quantify burden of known
arrhythmia.1–5 The expanding indications for the use of
ICMs, the miniaturization of the devices, the simplification
of the subcutaneous insertion procedure, and the improved
arrhythmia detection algorithms and diagnostic
possibilities, as well as the remote monitoring technology,
lead to an increasing use of ICMs in clinical practice.3,5,6

With increased use, more robust data on the complexity
and success of ICM insertion and device functionality are be-
ing collected in a real-world population that exceeds experi-
ence from individual clinical trials.

BIOMONITOR III (Biotronik, Berlin, Germany) is a new
state-of-the-art ICM with a miniaturized shape and a simpli-
fied insertion procedure.7 We present data from a large pa-
tient cohort regarding the BIOMONITOR III insertion
procedure and .1-year follow-up data for sensing quality
(R-wave amplitudes and noise burden), P-wave visibility,
remote monitoring performance, and complications.
Methods
Patient selection
The present analysis included patients with a BIOMONITOR
III device inserted before September 1, 2021, as part of the
BIOjMASTER.BIOMONITOR III study (NCT04025710)
or BIOjSTREAM.ICM registry (NCT04075084). These 2
ongoing studies enroll patients with any indication for ICM
implantation in accordance with current clinical practice,
including syncope or presyncope, detection of atrial
fibrillation (AF) after cryptogenic stroke, AF burden moni-
toring, palpitations, and other conditions. Investigational
sites accepted a central Ethics Committee’s vote for the
respective study or obtained a separate local approval. The
research is conducted according to the principles of the
Declaration of Helsinki.
BIOMONITOR III
The BIOMONITOR III ICM combines a large sensing vector
with a miniaturized profile. It has a 47.5-mm-long rigid
component and a 30.5-mm-long flexible “antenna” that can
adapt to the curvature of the body while expanding the
sensing vector toz70 mm for improved R-wave amplitudes
(Figure 1). With a cross-section of 8.3 mm ! 4.3 mm, total
volume of 1.97 cm3, and weight of 5 g, BIOMONITOR III
has a cross-sectional profile similar to other currently avail-
able ICM devices.4 A dedicated insertion tool set, consisting
of the Incision Tool and the Fast Insertion Tool “FIT One-
Step,” was developed to enable a simple, injection-like im-
plantation procedure with pocket formation and ICM
placement in 1 step. Further details on the ICM design and
the insertion tool set can be found in the recently published
first-in-human study with 47 patients.7

Based on the rate and stability of the R-wave sequence,
BIOMONITOR III can detect 5 different types of heart
rhythm disturbances: bradycardia, pause, AF, high ventricu-
lar rate, and sudden ventricular rate drop. A 1-minute electro-
cardiogram (ECG) strip is recorded upon detection of an
arrhythmia or at a scheduled time of the day (“periodic
ECG”).7 ECG recordings of 7.5 minutes can be triggered
by the patient. To quantify the amount of noise and artefacts,
the device records “noise burden” as the proportion of a 24-
hour period during which very fast signals (,180 ms) pre-
vent the evaluation of the rhythm.

The ICM uses the established Biotronik Home Mon-
itoring� system (HM) to transmit up to 6 ECG strips,
arrhythmia detection statistics, and sensing performance pa-
rameters to the HM Service Center once a day via wireless
links without patient participation.7,8
ICM insertion procedure and follow-up schedule
BIOMONITOR III was inserted in accordance with institu-
tional standards (regarding the place of procedure, incision
closure, and wound protection) and the manufacturer’s in-
structions. The study protocols recommend 3 insertion posi-
tions: parallel to the heart’s long axis, parasternal, or
inframammary, wherever large signal amplitudes and mini-
mal device movement owing to positional changes and
body and arm activities are expected. After selection of the
insertion position and injection of a local anesthetic agent,
an incision through the skin was made by the Incision
Tool, the ICM was inserted using the FIT OneStep tool, the
incision was closed, and the wound was protected.



Figure 1 The BIOMONITOR III (Biotronik, Berlin, Germany) implantable cardiac monitor (ICM) with a long sensing vector (z70 mm, distance between the
2 electrocardiogram electrodes on the opposite ends of the device), the Fast Insertion Tool “FIT OneStep”with the ICM premounted for tunneling under the skin,
and the Incision Tool with the stainless steel blade.
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In the BIOjMASTER.BIOMONITOR III study, follow-
up visits are planned after 10–28 days, 3 months, and 12
months of ICM insertion. In the BIOjSTREAM-ICM study,
no follow-up visits were mandatory, but in-office and remote
follow-ups were reported as conducted. Adverse events
related to the insertion procedure or study device were re-
ported during the study and are presented according to the
categories and severity definition used in a large study of
an alternative ICM model, to allow for comparisons.9
Data evaluation
During the insertion of ICM devices, investigators recorded
procedure location; insertion position; wound closure
method; duration from skin incision to tool removal, wound
closure, and wound cleaned; antibiotic prophylaxis; and the
need for ICM repositioning.

Based on the HM Service Center data, R-wave ampli-
tudes, intraindividual stability of the R wave, noise burden,
time to first HM message, and HM transmission success
were assessed during follow-up. R waves and noise burden
were summarized in 3 ways: per patient, by device position
(long heart axis vs parasternally), and as temporal trend in
pooled data for all patients. The intraindividual stability of
the R wave was assessed by the ratio of the standard devia-
tion (SD) and the mean value of all R-wave amplitudes. HM
transmission success was defined as the percentage of days
with HM message between the first transmission and study
termination or data freeze, and was calculated per patient
and as temporal trend.

Study investigators evaluated the visibility of P waves in
periodic ECG strips transmitted by HM. The BIO-
jMASTER.BIOMONITOR III study protocols defined that
at 3 follow-up visits, a total of 4 periodic ECG strips were
to be evaluated if they showed regular 1:1 conducted rhythm.
The numbers of heart cycles and discernible P waves in these
ECG strips were counted.

The study investigators rated wound healing at in-office
follow-ups and the patients rated their comfort with the
device during in-office and remote follow-ups as very poor,
poor, adequate, good, or excellent.
The present analysis considers data available by
September 1, 2021 (the time of data freeze). Results are pre-
sented with standard summary statistics. Temporal trends
were calculated with a linear regression, weighted with the
number of data points. No study hypotheses or statistical end-
points were predefined.
Results
In total, 653 patients from 51 investigational sites in
11 countries were enrolled either in the BIO-
jMASTER.BIOMONITOR III study (n 5 159) or BIO-
jSTREAM-ICM registry (n 5 494) before data freeze. The
main contributing countries were Germany (28.8%), France
(20.2%), Spain (13.6%), and Australia (12.3%). The patients
were 63.3 6 16.0 years old and 41.4% were women. The
most frequent indications for ICM implantation were syn-
cope or presyncope (57.2%), cryptogenic stroke or suspected
transient ischemic attack (25.1%), and management of AF
(7.1%) (Table 1).

The locations of ICM insertions were catheterization lab
(56.0%), operating theatre (25.4%), and a consultation
room without specific equipment (18.5%). The most
frequently used insertion positions were parallel to the heart’s
long axis (54.2%) and parasternal (41.3%); the incisions were
predominately made in the fourth (54.1%), third (32.0%), and
fifth (8.6%) intercostal space. The wound was sutured in
79.2% of cases or, alternatively, closed with staples or adhe-
sive strips (Table 2).

The insertions took a median of 1.0 minute until removal
of the insertion tool (interquartile range [IQR], 0.8–2.0 mi-
nutes), 4.0 minutes until wound closure (IQR, 2.3–6.2 mi-
nutes), and 5.6 minutes until wound cleaning (IQR, 4.0–9.0
minutes) (Table 2). Less than half of all patients received
antibiotic prophylaxis (48.8%). The ICM was repositioned
in 2 cases (0.3%).

The median follow-up period until study termination or
data freeze was 274 days (IQR, 175–342 days). Total
follow-up duration was 469 patient-years.

Wound healing was rated as excellent or good in 91.1% (at
month 1; n5 179), 97.6% (month 2–3; n5 166), and 99.5%



Table 1 Characteristics of included patients (n 5 653) and
contribution of countries

N Value

Age, years 649
Mean 6 SD (range) 63.3 6 16.0 (18–90)
Median (IQR) 66 (54–76)

Sex, male/female 649 380 (58.6%) / 269 (41.4%)
Body mass index, kg/m2 535
Mean 6 SD 27.8 6 5.6
Median (IQR) 27.0 (24.0–30.6)

Primary indication for ICM 649
Syncope or presyncope 371 (57.2%)
Cryptogenic stroke 163 (25.1%)
Management of atrial
fibrillation

46 (7.1%)

Other 69 (10.6%)
Coronary artery disease 651 111 (17.1%)
Hypertension 651 367 (56.4%)
History of heart failure 651 76 (11.7%)
History of atrial fibrillation 651 115 (17.7%)
History of ventricular
arrhythmia

651 49 (7.5%)

History of stroke / transient
ischemic attack

651 184 (28.3%)

Diabetes 651 111 (17.1%)
Contributing country 653
Germany 188 (28.8%)
France 132 (20.2%)
Spain 89 (13.6%)
Australia 80 (12.3%)
Switzerland 53 (8.1%)
Italy 31 (4.7%)
Portugal 28 (4.3%)
Austria 22 (3.4%)
Latvia 19 (2.9%)
Hungary 8 (1.2%)
Denmark 3 (0.5%)

Data are shown as n (%) if not stated otherwise.
ICM 5 insertable cardiac monitoring; IQR 5 interquartile range.
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(month 4–12; n 5 192) of patients. At the same follow-up
points, the wearing comfort was perceived as excellent or
good by 93.4% (n 5 197), 97.1% (n 5 207), and 91.7% (n
5 242) of patients, respectively.
HM service center data
The mean R-wave amplitude was 0.73 6 0.40 mV. The R-
waves were larger in devices inserted parallel to the heart’s
long axis (0.80 6 0.43 mV) than parasternally (0.62 6
0.34 mV) (P , .001, t test). The daily R-wave amplitudes
varied by 8.6% on average (Table 3).

The distribution of noise burden across patients was high-
ly oblique: many patients had no noise and few had high
values. The median noise burden was 9.4 minutes (IQR,
0.3–36.4 minutes). Like R-wave amplitudes, also the noise
burden had more favorable values in devices positioned
along the heart axis than parasternally (median 3.7 vs 14.5
minutes/day, P , .001, Mann–Whitney U test) (Table 3).
Over the first year of follow-up, the mean R-wave ampli-
tude decreased by ,0.1% (P , .001) and the median noise
burden decreased by 2.0 minutes (P 5 .10) (Figure 2).

Overall, 621 patients (95.1%) transmitted at least 1 HM
message. Median delay from ICM insertion to the first HM
message was 1 day (IQR, 0–7 days; Figure 2C). The HM
transmission success until 18 months was fairly stable, with
a value of 94.8% at the beginning and 93.1% at 1 year
(Figure 2D). The median individual transmission success
was 93.7% (IQR, 70.4%–98.6%).
P-wave visibility
The 159 BIOjMASTER.BIOMONITOR III study patients
had 331 follow-up visits and 490 ECG strips scheduled.
Of the 490 strips, 140 did not show sinus rhythm with a reg-
ular 1:1 conduction (owing to extrasystoles or other arrhyth-
mias). The remaining 350 ECG strips in 135 patients were
suitable for P-wave analysis. On average, ECG strips con-
tained 65.1 heart cycles with 61.9 visible P waves, resulting
in a gross visibility of 95.1% (21,670 P waves in 22,778
heart cycles). Of the 135 patients, 94 (69.6%) had all P
waves visible and 123 (91.1%) had �80% of P waves
visible in their ECGs. The visibility did not depend on the
position of the inserted device.
Complications
Twelve adverse events related to the insertion procedure or
study device occurred in 12 patients (1.8%). Of these, 6
events were serious (in 0.9% of patients), comprising device
extrusion (n 5 3), pocket erosion with device migration and
impending extrusion (n 5 1), and postimplant pain and/or
discomfort (n 5 2), all requiring ICM explantation. Two
additional explantations were necessitated by postimplant
pain after a device pocket had been formed by surgical equip-
ment instead of the dedicated insertion tool (separately
counted cases).

Six nonserious adverse device-related events included
vasovagal syncope caused by painful insertion after insuffi-
cient anesthesia (n 5 1), minor bleeding (n 5 1) and wound
healing disorder (n5 1) treated with an additional suture, su-
perficial infection (n 5 1), ICM migration to a new accept-
able position (n 5 1), and ICM migration solved by
repositioning (n 5 1).

No pocket infection requiring invasive intervention was
reported. Eight patients died, 6 of them for documented non-
arrhythmic causes. In 2 patients, the cause of death was un-
known: in an 89-year-old multimorbid male patient and in
a 66-year-old female patient with hypertension and heart fail-
ure. No evidence of bradyarrhythmias or tachyarrhythmias
has been obtained by HM in these patients, but they had
received the device for a presyncope/syncope and an
arrhythmic death can therefore not be excluded.
Explantation after diagnosis and complication
There were 44 attempts of ICM explantation after arrhythmia
diagnosis was made or owing to complications. The



Table 2 Insertion procedure

N Value

Place of procedure 653
Catheterization laboratory 366 (56.0%)
Operating theatre 166 (25.4%)
Other 121 (18.5%)

ICM insertion position 653
Parallel to the heart’s long axis 354 (54.2%)
Parasternal 270 (41.3%)
Other (mostly 2nd/3rd intercostal) 29 (4.5%)

Wound closure 643
Sutures 509 (79.2%)
Staples 75 (11.7%)
Adhesive strips 59 (9.2%)

ICM repositioned 653 2 (0.3%)
Antibiotic prophylaxis 653
Systemic 285 (43.6%)
Local only 34 (5.2%)
None 334 (51.2%)

Procedure durations
Minutes from skin cut to tool removal 650
Mean 6 SD 1.9 6 3.2
Median (IQR) 1.0 (0.8–2.0)

From skin cut to wound closure 651
Mean 6 SD 5.0 6 4.5
Median (IQR) 4.0 (2.3–6.2)

From skin cut to wound cleaned 649
Mean 6 SD 7.5 6 6.0
Median (IQR) 5.6 (4.0–9.0)

Data are shown as n (%) if not stated otherwise.
ICM 5 insertable cardiac monitor; IQR 5 interquartile range.
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able 3 R-wave amplitudes and noise burden (Home Monitoring
ervice Center data)

wave and noise by
CM position N5 Mean 6 SD Median (IQR)

-wave amplitude, mV
All insertion
positions

621 0.73 6 0.40 0.60 (0.42–0.97)

Parallel to the 339 0.80 6 0.43 0.71 (0.46–1.09)
explantation was performed in an operating theatre (50.0%, n
5 22), catheterization lab (45.5%, n 5 20), or consultation
room (4.5%, n 5 2), in most cases with a forceps. The
ICM was explanted successfully in all cases, taking a median
of 7 minutes (IQR, 4–15 minutes). A 1- to 2-cm-long incision
for explantation was predominantly made close to the scar.
Explantation was rated as “very easy” in 20 of 42 ratings
(47.6%), “rather easy” in 12 (28.6%), “adequate” in 7
(16.7%), and “rather difficult” in 3 (7.1%).
heart’s long
axis†

Parasternal
position†

259 0.62 6 0.34 0.53 (0.38–0.77)

oise burden, minutes/
day
All insertion
positions

621 43.3 6 102.4 9.4 (0.3–36.4)

Parallel to the
heart’s long
axis‡

339 36.3 6 102.7 3.7 (0.0–26.8)
Discussion
An ICM is a device requiring an invasive procedure and is
used for purely diagnostic purposes. Therefore, simplicity
of the insertion procedure, low complication rate, long-term
patient acceptance, sensing quality, and reliable remote
monitoring are of great importance. We provide data from
a wide range of patients, indications, and countries.
Parasternal
position‡

259 53.3 6 104.8 14.5 (3.5–49.1)

-wave amplitude
stability: SD/mean,
%

621 8.6 6 6.5 7.0 (5.1–9.6)

ICM 5 insertable cardiac monitor; IQR 5 interquartile range; SD, stan
ard deviation.
, .001 (t test) and
, .001 (Mann–Whitney U test).
Simplicity of the insertion procedure
The BIOMONITOR III ICM has a small cross-section and is
supplied with a dedicated insertion tool for a fast and simple
insertion procedure. Under real-world conditions, the time
from skin incision to the insertion tool removal was �1 min-
ute in one-half of patients and�2minutes in three-quarters of
patients. The median time from incision to closure was 4.0
minutes (IQR, 2.3–6.2 minutes) as compared to 4.0 minutes
(IQR, 3.0–6.0 minutes) reported in another state-of-the-art
ICM with a similar cross-sectional profile (Reveal LINQ;
Medtronic Inc, Minneapolis, MN).10 In 18.5% of our pa-
tients, the ICM was inserted in a consultation room instead
of a catheterization lab or operation theatre. Miniaturization
of ICMs enables the procedure to be relocated to this new
environment, giving hospitals flexibility in planning the use
of their facilities without compromising patient safety or out-
comes.9–12 From the patients’ perspective in a large-cohort
study described by Rogers and colleagues,11 far more pa-
tients perceived the procedure location to be “very conve-
nient” when it was performed in office (85%) than when it
was performed in hospital (29%).
Low complication rate, long-term patient
acceptance
We observed no deep pocket infection requiring explanta-
tion, whereas a few infections were managed by local antibi-
otics. Since half of the insertions in our population were
performed without antibiotic prophylaxis, prophylaxis may
generally be unnecessary. Wound healing was good or excel-
lent in 99.5% of patients. The overwhelming majority of pa-
tients felt comfortable with the implant (good or excellent
wearing comfort in z95%).

The rate of serious adverse device-related events of 0.9%
(6/653) is similar to the 0.6% (9/1420) and 0.8% (10/1222)
rate of serious complications requiring ICM explantation re-
ported from 2 large patient cohorts implanted with the Reveal
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Figure 2 Temporal trends of Home Monitoring (HM) Service Center data. A: R-wave amplitudes. B: Noise burden. C: Proportion of patients connected to
HM. D: Daily HM transmission success of all patients after the first transmission (patients are included on the day at which the transmission started). Blue lines
indicate linear regression. ICM 5 insertable cardiac monitor.
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LINQ ICM.9,13 It is noteworthy that all 3 cases of device
dislocation or extrusion that required explantation in our
study occurred in patients without sutures, who made up
only 20.8% of our study cohort. We therefore strongly
recommend sutures to prevent ICM explantations caused
by dislocation or extrusion.
Sensing quality
The extended sensing vector of z70 mm vs ,50 mm in
other contemporary ICM models yields a larger mean R-
wave amplitude in BIOMONITOR III (0.73 mV) than in
other ICM modes (�0.60 mV), which may improve sensing
capabilities.7,14–16 Furthermore, R-wave amplitudes were
significantly larger (mean 0.80 vs 0.62 mV) when the
device was inserted along the heart axis (54.2% of patients)
than when it was inserted parasternally (41.3% of patients).
Therefore, the insertion parallel to the heart’s long axis can
be recommended as a first-line solution in clinical practice.
This is further supported by the finding of significantly lower
noise burden in this position (median 3.7 vs 14.5 minutes/
day).

The trend of mean R-wave amplitudes over the first 12
months was stable (,0.1% decrease in the linear fit) and
no increase in noise burden was observed (median burden
,10 minutes/day), demonstrating the longitudinal stability
of the ICM’s sensing performance. The intraindividual stabil-
ity of R-wave amplitudes during follow-up was excellent
(SD/mean value ,10%) in three-quarters of patients. Of
note, ICM models other than BIOMONITOR 2 or III also
suspend heart rhythm classification in the presence of noise,
but to the best of our knowledge they do not quantify noise
burden, which prevents comparisons.

P-wave visibility is an increasingly recognized ICM
parameter of relevance for an appropriate medical decision
based on a relatively short single ECG strip of an arrhythmia
episode.7 Moreover, P-wave visibility is an indicator of high
signal fidelity: the presence or absence of P waves not only
helps with rhythm classification, but also indicates that the
QRS-complex and T-wave morphologies can aid classifica-
tion. In the present study, a gross visibility of P waves in
ECG strips with sinus rhythm and regular 1:1 conduction
was very satisfactory, 95.1%, with 69.6% of patients having
all P waves visible. P-wave visibility did not depend on the
insertion position. With alternative ICM models, P waves
were reported to be well visible in 58%–72% of
patients.15,17,18
Reliable remote monitoring
Patients with an ICM are an ideal group for pure remote
follow-up, as they do not require adjustment of therapies
delivered by the device. The remote monitoring capabilities
with BIOMONITOR III are similar to what has been shown
for other device types (pacemakers, defibrillators) and
other patient groups using the studied HM technology. A
median individual transmission success of z94% in the
present study means that a daily message in one-half of
the patients is missing only once in up to 15 days. The
transmission success remains stable over 1.5 years,
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showing that remote follow-up is feasible and can therefore
unburden both the investigator and the patient.
Comparison with the first-in-human study
The BIOMONITOR III ICM was initially evaluated in a
first-in-human study of 47 patients in Australia.7 Mariani
and colleagues7 reported study results, recognizing the
small number of patients and a short mean follow-up period
of 35.2 6 18.5 days as main study limitations. These limi-
tations have now been overcome, with 653 patients fol-
lowed for a median of 274 days in 11 countries. The
cumulative follow-up period in the present study (469
patient-years) is z102 times greater than that in the first-
in-human study (4.6 patient-years).

The 2 studies enrolled similar patient populations with
respect to age and other baseline characteristics, and had
similar findings.7 In addition to confirming the results of a
small study conducted in a more controlled settings, the pre-
sent study demonstrated long-term stability of the ICM’s
sensing quality and HM performance, assessed complica-
tion rates in a large patient cohort in the real-world condi-
tions, and indicated the superiority of the sensing
performance of the ICMs inserted parallel to the longitudi-
nal axis of the heart.
Study limitations
In the present interim analysis of the 2 ongoing studies, no
summary of the ICM-detected arrhythmia episodes has
been generated and the detection performance of the ICM
has not yet been evaluated. These important aspects of
ICM performance remain to be analyzed after a significant
number of arrhythmia episodes have occurred and all related
clinical data have been collected and consolidated. Because
the study did not randomize the insertion positions, the cor-
responding comparative results may have been influenced
by unknown confounders.
Conclusion
The BIOMONITOR III is a miniaturized ICM with a
uniquely long sensing vector. This real-world study shows
ease of device insertion with low complication rate. Long-
term follow-up confirms high patient acceptance, favorable
sensing parameters, and stable HM performance. The inser-
tion parallel to the heart’s long axis may be preferable
owing to higher R-wave amplitudes and a lower noise
burden.
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