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The CardioMEMS Heart Failure System 
(Abbott) has emerged as a revolutionary 

tool in heart failure management, enabling 
wireless monitoring of pulmonary artery 
pressure, a key indicator of heart failure exac-
erbation.1 Traditionally, femoral vein access 
has been the primary route for implanting this 
sensor.2 However, this approach, while widely 
practiced, is associated with challenges3 such 
as bleeding, infection, and anatomical limita-
tions in certain patients, making alternative 
access routes worth exploring.4                                                                                                                    

The internal jugular (IJ) vein presents 
a promising alternative for CardioMEMS 
implantation.3 Its established use in central 

venous access across various medical proce-
dures suggests its applicability and safety for 
CardioMEMS implantation.5 The IJ route may 
offer specific advantages, including a lower 
risk of bleeding, simpler post-procedural 
management, and enhanced patient comfort, 
particularly in outpatient settings.6 This ad-
vantage is particularly relevant in patients 
with advanced heart failure and pulmonary 
hypertension, where precise hemodynamic 
monitoring and vascular access play a critical 
role in optimizing clinical outcomes.7

Despite its benefits, the IJ approach is not 
widely used for CardioMEMS implantation, 
likely due to limited comparative data with 

femoral access. Our 
study addresses this 
gap by evaluating 
procedural aspects, 
complications, and 
outcomes between 
the two methods in a 
single-center setting. 
These findings aim 
to provide insights 
into the feasibility 

and effectiveness of IJ access, potentially 
informing procedural choices and improving 
heart failure management.

Methods                                                                                                                                       
This single-center retrospective study ana-

lyzed 120 patients (60 per group) who under-
went CardioMEMS implantation via internal 
jugular (IJ) or femoral vein (FV) access from 
January 2018 to December 2023. Data were 
collected retrospectively from electronic 
medical records, with patient consent ob-
tained as part of standard clinical care during 
the implantation process, not specifically 
for research purposes. No prospective data 
collection was conducted beyond routine 
clinical follow-up.

Adult heart failure patients requiring Car-
dioMEMS implantation at our center were 
included, with exclusions for active infec-
tion, pregnancy, or device contraindications. 
Access route was chosen based on anatomy, 
vascular history, and clinical factors, with IJ 
often selected for patients at higher bleeding 
risk or with previous femoral interventions.

Inclusion Criteria
•	 Adult patients aged ≥18 years.
•	 Diagnosed with heart failure (New York 

Heart Association [NYHA] Class III or 
ambulatory Class IV).

•	 Underwent CardioMEMS implantation 
at our center between January 2018 and 
December 2023.

•	 Eligible for pulmonary artery pressure 
monitoring as part of advanced heart 
failure management.

Exclusion Criteria
•	 Active systemic infection at the time 

of implantation.
•	 Pregnancy at the time of implantation.
•	 Prior failed CardioMEMS implantation 

attempt.
•	 Documented allergy to contrast media 

or anticoagulation contraindications.
•	 Severe coagulopathy (INR >2.5) or 

platelet count <50,000/μL at the time 
of the procedure.

CardioMEMS implantation targeted consis-
tent sensor placement within the pulmonary 
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ABSTRACT
This single-center, retrospective study compares the feasibility and outcomes of 
internal jugular (IJ) versus femoral vein (FV) access for CardioMEMS Heart Failure 
System implantation (Abbott). Among 120 heart failure patients (60 IJ, 60 FV), 
we assessed procedural times, contrast volume, complication rates, and post-
procedural outcomes. The IJ approach showed an average procedural time of 55 
minutes versus 58 minutes for FV (P=.25) and used slightly less contrast (18 ml 
vs 20 ml, P=.30). Immediate complication rates were low in both groups, with no 
major adverse events. Six-month readmission rates were 15% in the IJ group and 
17% in the FV group (P=.76).

Our findings suggest the IJ route is a viable alternative to femoral access, provid-
ing comparable procedural safety and efficacy, with potential advantages in patient 
comfort and reduced access-site complications. This study supports IJ access as a 
practical option for clinicians aiming to optimize CardioMEMS implantation outcomes.
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artery under fluoroscopic guidance. Ultra-
sound-guided cannulation was used for both 
access routes, with tailored modifications: 

Internal Jugular (IJ) Access
The right internal jugular vein was accessed 

under real-time ultrasound guidance to ensure 
precise venipuncture and minimize compli-
cations. A 90 cm Pinnacle Destination sheath 
(Terumo Interventional Systems) was selected 
for its optimal length, providing stable and 
reliable access from the IJ vein to the pulmo-
nary artery. A modified Seldinger technique 
was employed, involving guidewire insertion 
through the punctured vein, followed by ad-
vancement of the sheath and delivery catheter 
over the wire under fluoroscopic guidance to 
facilitate accurate catheter navigation and 
sensor deployment in the pulmonary artery. 
Hemostasis was achieved using manual com-
pression with a pressure dressing, ensuring 
secure closure and minimizing post-procedural 
complications.

Femoral Vein (FV) Access
The femoral vein was accessed using stan-

dard ultrasound guidance, with a 45 cm in-
troducer sheath (eg, TorqVue [Abbott]) to 
accommodate the femoral route. The standard 
CardioMEMS implantation guide was followed, 
including fluoroscopic visualization for pulmo-
nary artery placement. Closure was performed 
using a vascular closure device (eg, Perclose 
ProGlide [Abbott]), ensuring hemostasis and 
reducing the risk of hematoma formation.

We collected demographic and procedural 
data, including procedure time, contrast vol-
ume, and complications. Patients were followed 
for a median duration of 12 months (inter-
quartile range [IQR]: 9-18 months) post im-
plantation, with scheduled clinical reviews and 
remote monitoring assessments at 1, 3, 6, and 
12 months. Study outcomes were categorized 
into primary and secondary endpoints. The 
primary outcome was successful CardioMEMS 
implantation without major complications 
such as vascular injury, device malfunction, 
or the need for surgical intervention during 
the procedure. Secondary outcomes included 
access-site complications (eg, hematoma, 
infection, or bleeding requiring intervention), 

30-day and 6-month readmission rates due to 
heart failure exacerbation, procedural times, 
contrast volume used, and patient-reported 
comfort during the recovery period.

Outcomes were analyzed using descrip-
tive statistics, chi-square tests, and t-tests. 
Kaplan-Meier analysis was performed for 
time-to-event data, with statistical significance 
set at P<.05 (SigmaStat v4.0 [Inpixon]). To 
evaluate the impact of access site (IJ vs FV) 
on key outcomes such as procedural success, 
complication rates, and readmission likelihood, 
we conducted multivariate logistic regression 
analysis, adjusting for potential confounders, 
including age, body mass index, NYHA class, 
and comorbidities. Kaplan-Meier analysis was 

also used to assess time-to-event outcomes for 
readmission and complication-free survival, 
with log-rank tests applied to compare survival 
curves between the two groups.

The study was IRB-approved (Approval No. 
0833-22-FB), with informed consent obtained 
from all participants.

Results                                                                                                                                         
This retrospective analysis included 120 

patients, split equally between internal jugular 
(IJ) and femoral vein (FV) access groups with 
comparable baseline characteristics.

Procedural times and contrast volumes were 
similar between groups, averaging 55 ± 10 min-
utes for IJ and 58 ± 12 minutes for FV (P=.25), 

Table 1. Comparison of baseline characteristics and procedural metrics.

Characteristics Femoral 
(n=60)

Internal Jugular 
(n=60) P-value

Age (years) 70 (65-75) 68 (63-73) 0.70

Gender (% female) 50% 48% 0.82

BMI (kg/m²) 30 ± 4 30 ± 5 0.45

NYHA Class III-IV (%) 40% 42% 0.78

Ejection Fraction (%) 35 ± 5 35 ± 15 0.88

History of HF (years) 4 ± 2 5 ± 3 0.61

Diabetes Mellitus (%) 30% 30% 0.99

Hypertension (%) 58% 60% 0.83

Complications (%) 5% 4% 0.76

Fluoroscopy Time (min) 12 11 0.65

Contrast Volume (cc) 18 16 0.56
BMI = body mass index; NYHA = New York Heart Association; HF = heart failure

Table 2. Multivariate logistic regression analysis of outcomes by access 
route. Adjusted for age, BMI, NYHA class, and comorbidities.

Outcome Odds Ratio 
(OR)

95% Confidence 
Interval (CI) P-value

Procedural Success 1.15 0.85 – 1.55 0.34

Access-Site Complications 0.75 0.42 – 1.12 0.09

Readmission at 6 Months 0.92 0.63 – 1.27 0.68
BMI = body mass index; NYHA = New York Heart Association
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with contrast volumes of 18 ± 5 ml for IJ and 20 
± 5 ml for FV (P=.30). Post-procedural surveys 
indicated higher comfort and faster ambulation 
in the IJ group (Table 1).

Complications were minimal. The IJ group 
had one minor hematoma, while the FV group 
had two cases of access-site bleeding requiring 
intervention. The femoral access-site hemato-
mas were managed with manual compression 
followed by the application of a pressure 
dressing for 24 hours. No vascular closure 

devices were used, and both patients required 
an additional 24-hour hospital observation 
period to monitor for bleeding recurrence or 
vascular compromise, with no further com-
plications noted. No major complications 
occurred, suggesting that both access routes 
are safe, with a potential safety advantage 
for IJ access.

Readmission rates for heart failure exacer-
bation were similar (IJ: 15%, FV: 17%, P=.76). 
Logistic regression and Kaplan-Meier analyses 

showed no significant differences in read-
mission timing or complication likelihood 
between groups (Table 2). Kaplan-Meier 
survival curves for time to first readmission 
and complication-free survival are shown in 
Figures 2 and 3. The median follow-up dura-
tion was 12 months (IQR: 9-18 months). No 
significant difference was observed in time to 
first readmission between the IJ and FV groups 
(log-rank P=.61). Similarly, complication-free 
survival was comparable (log-rank P=.78).

One FV case had sensor migration requiring 
adjustment, while none occurred in the IJ 
group. Data transmission reliability and sensor 
performance were high in both groups, with 
minimal sensor drift (average <0.5 mmHg 
over six months) (Figure 1).

These findings support the feasibility and 
safety of both access routes, with IJ access 
offering potential advantages in comfort and 
minor complication reduction, validating it as 
a viable alternative to femoral access.

Discussion                                                                                                                                   
Our study demonstrates that internal jug-

ular (IJ) vein access is a viable alternative to 
femoral vein (FV) access for CardioMEMS 
implantation, offering similar efficacy and 
safety profiles.8 The IJ approach may provide 
specific advantages, including a lower risk 
of access-site bleeding and infection, and 
enhanced patient comfort, particularly in 
outpatient settings, aligning with the growing 
preference for non-femoral access routes in 
cardiac procedures.9

These findings add to evidence supporting 
alternative venous access routes that reduce 
procedural complications. The IJ route may 
be especially beneficial for patients with com-
plex vascular anatomy or obesity, where FV 
access is challenging.3 Additionally, the direct 
IJ trajectory to the right atrium may simplify 
catheter navigation and reduce procedural time.

While IJ access offers procedural benefits, 
it requires specific expertise due to risks 
like carotid artery puncture.10 Our use of 
ultrasound guidance minimized these risks, 
highlighting the need for proper training.11 
Although direct economic analyses compar-
ing internal jugular and femoral vein access 
for CardioMEMS implantation are lacking, 

Figure 1. Comparison of complications, fluoroscopy time, and contrast volume between the 
femoral vein and internal jugular (IJ) access groups.

Figure 2. Kaplan-Meier survival curve for time to first readmission in patients undergoing 
CardioMEMS implantation via internal jugular and femoral vein access.
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procedural benefits associated with IJ access 
such as reduced fluoroscopy time, lower 
contrast usage, and a higher likelihood of 
same-day discharge, may suggest potential 
cost advantages. Further studies are needed 
to confirm the cost-effectiveness of IJ access 
in this context.

Limitations                                                                                                                              
This retrospective, single-center study may 

be subject to selection bias, as the choice of 
access route was based on clinician discretion 
and influenced by patient-specific factors. 
While our sample size offers valuable prelimi-
nary insights, it may not fully capture the range 
of possible complications, and the relatively 
short follow-up period limits our ability to 
assess long-term outcomes. Additionally, 
operator expertise, which can significantly 
impact procedural success and complication 
rates, was not controlled for in this study. 

Conclusion
The results of this retrospective, single-center 

study demonstrate that internal jugular access 
for CardioMEMS implantation may be a rea-
sonable alternative to femoral access, with 
comparable procedural outcomes and safety 
profiles. Observed differences in comfort and 
minor complications favoring the IJ route 
warrant further investigation. These results 

highlight the potential role of alternative ve-
nous access strategies in real-world practice 
and provide preliminary support for the use 
of IJ access in appropriately selected patients. 
Larger, prospective studies are needed to 
confirm these observations and guide access 
site selection. n
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Figure 3. Kaplan-Meier survival curve for complication-free survival following CardioMEMS 
implantation via internal jugular and femoral vein access.
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