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SUMMARY
A 99- year- old woman with atrial fibrillation bradycardia 
and symptomatic long pauses underwent a leadless 
pacemaker implantation after red blood cell transfusion 
due to anaemia. The patient’s blood tests after 
transfusion showed hypercoagulability; haematocrit, 
haemoglobin and fibrinogen levels were increased 
from 24.5% to 33.2%, 76 g/L to 111g/L, and 346 mg/
dL to 646 mg/dL, respectively. Blood tests showed no 
hereditary hypercoagulability disorder and she had no 
history of thrombophilia. A leadless pacemaker was 
implanted in the correct position in the right ventricle. 
Heparin was administered after sheath insertion and 
the leadless pacemaker system was thoroughly flushed 
with heparinised saline before the tether was cut; 
however, removing the tether after leadless pacemaker 
implantation was difficult because clots had formed on 
the tether.

BACKGROUND
Leadless pacemakers have been developed as a useful 
therapeutic option for patients who require single- 
chamber ventricular pacing1–3; when implanted, it 
can reduce the rate of procedural complications by 
63% compared with the transvenous pacemaker.4 
Therefore, leadless pacemakers have sometimes 
been used as alternatives to the conventional trans-
venous type because they are less invasive, and 
are associated less with infections and vascular 
problems.1–3 Although there are fewer problems 
associated with leadless pacemaker implantation, 
complications such as cardiac tamponade, elevated 
threshold, and dislodgement of the pacemaker 
have been reported to occur, mostly during pace-
maker implantation before the tether is cut.4 We 
performed a leadless pacemaker implantation in a 
patient with hypercoagulability and describe a rare 
case of difficulty during the removal of the tether 
after implantation.

CASE PRESENTATION
A 99- year- old woman with long- standing persistent 
atrial fibrillation (AF) and dementia underwent a 
leadless pacemaker (Micra, Medtronic, Minneap-
olis, Minnesota, USA) implantation due to symp-
tomatic long pauses; informed consent was obtained 
from the patient and her family. Preoperatively, 
blood tests revealed severe anaemia with haemo-
globin level of 8 g/dL. She experienced respiratory 
distress on exertion (caused by anaemia). There-
fore, she was transfused four units of red blood cell 
(RBC) to improve anaemic symptoms before pace-
maker implantation. Meanwhile, the administration 

of direct oral anticoagulant (DOAC) was inter-
rupted for the treatment of anaemia preoperative. 
After transfusion, haematocrit, haemoglobin and 
fibrinogen levels were increased from 24.5% to 
33.2%, 7.6 g/dL to 11.1 g/dL, and 346 mg/dL to 
646 mg/dL, respectively. The D- dimer level was 
high (6.5 µg/mL). Blood tests showed no hereditary 
hypercoagulability disorder such as protein C and S 
deficiency, as the possible cause of the thrombus.5 
She had no history of thrombophilia.

The implantation was performed under fluo-
roscopic guidance at the Yokkaichi Municipal 
Hospital. A leadless pacemaker system was inserted 
through the right femoral vein using a 27- Fr intro-
ducer sheath (Medtronic). Heparin (5000 units) was 
administered after sheath insertion. The delivery 
system was washed with heparinised saline at a 
flow rate of 100 mL/hour; a leadless pacemaker was 
delivered into the RV in a conventional manner. The 
pacemaker was implanted in the middle septum of 
the RV at the first attempt. We confirmed that the 
two tines were hooked into the myocardium by the 
pull- and- hold test through fluoroscopy. Pacemaker 
implantation parameters were acceptable with an 
R- wave sensing amplitude of 7.0 mV, impedance of 
690 Ω, and a pacing  threshold of 0.63 V/0.24 ms. 
The inside of the leadless pacemaker sheath was 
flushed thoroughly with an adequate amount of 
saline before the tether was cut. Of the two tethers, 
the one which offered more resistance when being 
pulled was cut, while the other with lower resistance 
was pulled slowly and cautiously to avoid dislodge-
ment of the pacemaker; the resistance increased 
when the tether was pulled. Pulling the tether seemed 
to pull on the pacemaker tines so hard that they 
seemed to dislodge from the myocardium (figure 1). 
The tether attached to the device was stored in the 
leadless pacemaker sheath system, so the tether was 
pulled and the pacemaker was stored in the sheath. 
The leadless pacemaker got stuck at the exit of 
the sheath and could not be removed so the entire 
sheath was removed. The tether was tangled after, 
and it proved difficult to pull the tether (figure 2). 
Furthermore, despite the leadless pacemaker system 
being thoroughly flushed with heparinised saline, 
the tether was still covered in blood clots (figure 3).

OUTCOME AND FOLLOW-UP
A new leadless pacemaker was successfully inserted 
through the contralateral femoral vein. No other 
complications occurred during or after the proce-
dure. Three months after discharge, the patient had 
no symptoms of AF, and the pacemaker parameters 
were stable at the outpatient clinic follow- up.
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DISCUSSION
We report a very rare case of difficult leadless pacemaker 
implantation following RBC transfusion. Complications of lead-
less pacemaker implantation are fewer than those of transve-
nous pacemaker implantation, and mostly include tamponade, 
dislodgement and threshold elevation.1–3 This case presented 
an unusual difficulty with tether removal; this was due to the 
accumulation of clots on the tether and not these three major 
complications.

Few reports have demonstrated the difficulties encoun-
tered during leadless pacemaker implantation when pulling 
the tether.6 7 Cipolletta et al6 reported a clot on a tether. They 
implanted a leadless pacemaker in a 77- year- old man and expe-
rienced difficulty releasing the device and retracting the delivery 
due to a clot on the tether. Morani et al7 reported a similar 
case; they discussed delivery system flushing and the design of 
the inner flushing tube system. Both reports did not mention 
coagulability. We, however, evaluated for coagulability and other 
clotting risk factors. Our patient was transfused preoperatively; 
RBC transfusion is a mediator of erythrocyte sedimentation and 
blood viscosity binding fibrinogen and can promote thrombus 
formation and enhance its stability.8 9 This may have been the 
reason for the easy formation of clots. In fact, blood samples 
taken after transfusion showed hypercoagulability in this patient. 
Furthermore, the patient had no hereditary hypercoagulability 
disorders.

San Antonio et al10 reported that the use of anticoagulant 
therapy did not increase the complications associated with lead-
less pacemaker implantation. In this case, DOAC was interrupted 
before the procedure due to anaemia. Uninterrupted DOAC 
therapy may have prevented thrombus formation.

However, clots covered the tether, which caused the two 
tethers to tangle despite heparin infusion and adequate use of 
heparinised saline for flushing. Washing the delivery system with 
heparinised saline at a velocity of 100–300 mL/hour is recom-
mended to avoid thrombus formation.11 However, this compli-
cation might not have been prevented by heparin infusion or 
heparinised saline flushes. Therefore, the transvenous approach 
may be a better choice for pacemaker implantation following 
blood transfusion. Careful pacemaker selection is needed when 
there is a tendency for thrombosis after blood transfusion.

CONCLUSION
Clot formation on the tether is rare in leadless pacemaker 
implantation. However, if a leadless pacemaker is implanted 
after a blood transfusion, the tether may become entangled 
because of clots.

Figure 1 Pulling one tether after cutting the other. The tether ‘s 
resistance to pull was strong. Red arrow shows tine of leadless pace 
maker. The leadless pacemaker was going to be dislodged.

Figure 2 Leadless pacemaker system extraction. Orange arrow shows 
a tangle of two tethers.

Figure 3 Clot on the tether after leadless pacemaker system 
extraction.
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Learning points

 ► Although there are fewer problems associated with leadless 
pacemaker implantation, complications have been reported 
to occur, mostly during pacemaker implantation before 
the tether is cut. However, this case presented an unusual 
difficulty with tether removal after the tether was cut.

 ► When the blood tests after red blood cell transfusion shows 
hypercoagulability, clots may cover the tether despite heparin 
infusion and adequate use of heparinised saline for flushing.

 ► If a leadless pacemaker is implanted after a blood 
transfusion, the tether may become entangled because of 
clots.
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