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A 61-year-old female patient was admitted to the car-
diac surgery department for treatment of a non-healing 
wound at the pacemaker pocket site. In 2017, she 
received a dual-chamber pacemaker. The patient also 
reported paroxysmal atrial fibrillation, arterial hyperten-
sion, stroke, and type 2 diabetes. In 2022, the patient 
sustained an injury at the pacemaker site but did not 
visit her doctor to check the device. A few days after 
the injury, a hard circumscribed mass about 7 × 5 cm 
in size “formed” over the site of the pacemaker genera-
tor. In the Cardiac Department, the only abnormal test 
results were C-reactive protein (7.8 mg/L) and urea 
(114 mg/dL). A chest radiograph showed no pathologi-
cal changes. Ultrasound imaging revealed a tissue mass 
of 68 × 46 mm that looked like an “old” organized 
pocket hematoma. In the operating room, the mass was 
removed “in its entirety”.

Two months later the patient was hospitalized again 
with a “decubitus ulcer”. Inflammatory markers were 
normal. The cultures of ulcer swabs showed the presence 
of Enterococcus faecalis, Staphylococcus aureus (MSSA), 
and Candida parapsilosis, but blood cultures were nega-
tive. The echocardiogram was normal. The patient was 
qualified for pacemaker removal and referred to another 
facility. The cardiac surgeon qualifying the patient for 
a transvenous lead extraction had a high suspicion  

of cancer. A pacemaker checkup showed the presence of  
a normal sinus rhythm and no conduction abnormali-
ties. A decision was made to remove the entire pacing 
system. A generator and leads were removed by trans-
venous lead extraction using mechanical polypropylene 
catheters (Fig. 1). Histopathological examination from 
the second procedure confirmed the presence of inva-
sive breast cancer [grading (G) III, estrogen receptors 
(ER)-positive, progesterone receptors (PgR)-negative, 
human epidermal growth factor receptor 2 (HER2) + 1, 
Ki-67 antibodies  90%]. The clinical stage was IV, pT-
4N2M1. The patient underwent a total mastectomy pre-
ceded by chemotherapy followed by radiation therapy. 
The systemic therapy included 6 courses according to 
the schematic AC (doxorubicin, cyclophosphamide), 
3 courses of paclitaxel, and therapy with an inhibitor of 
cyclin-dependent kinase 4 and 6 (CDK4/6).

The overall benefits of cardiac implantable electron-
ic device (CIED) therapy are unquestionable; however, 
the therapy is associated with complications similar to 
those caused by a retained foreign body. Undoubtedly, 
infections are the most serious CIED complications oc-
curring in 2.3–3.4% of patients [1]. This case study draws 
attention to a different, much rarer cause of complications, 
namely neoplastic infiltration at the pocket site. Only 
15 cases of various malignancies arising within the pocket 
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Figure 1. Malignant breast tumor in the pacemaker pocket; A, 
B. A large ulcerating skin lesion; C. Transvenous lead extraction 
procedure; D. Surgical field — after removal of the pacemaker 
system, a tumor above the wound is visible; E. The removed 
generator and leads
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are described in the literature [2, 3]. The pacemaker 
pocket tumors affect patients at a mean age of 72.9 years, 
more frequently in men (76.9%). The average time for 
tumor development was 4.4 years. The most prevalent 
pacemaker model was Medtronic (38.4%), with titanium 
(83.3%) being the most common metal composition of 
pacemaker. Adenocarcinoma occurred in 29.62% of cases, 
lymphoma in 22.22%, and carcinoma in 22.22%. The 
most frequent clinical manifestation was local expansion 
over or close to the pacemaker pocket reported as local 
proliferation or skin nodules [4]. 

There are only a few reported cases of breast cancer 
located in the pacemaker pocket. Rasmussen et al. [5] 
described the case of a 75-year-old man with papillary 
adenocarcinoma, initially treated as a pocket infection. 
Similarly, De Mattia et al. [6] presented the case of an 
87-year-old woman who was evaluated for a suspected 
pacemaker pocket granuloma infection after 7 years 
of pacing therapy and finally diagnosed with invasive 
ductal carcinoma of the breast. Zonca et al. [7] described 
a 78-year-old female patient with invasive ductal adeno-
carcinoma in the pacemaker pocket. A decubitus-like 
tumor had developed in this place and had been con-
sidered a benign lesion for 5 months [7] The rarity of 
this type of malignancy makes it a challenging clinical 
problem, and this condition may be missed in initial dif-
ferential diagnosis. Ultrasound is the primary diagnostic 
test to differentiate soft tissue masses from “organized 
blood tissue masses”. If a soft tissue mass is identified, 
an ultrasound-guided biopsy is recommended. The 
result of histopathological examination helps decide 
on the next steps, including further process of cancer 

staging and grading, additional tests, treatment options, 
and pacemaker management strategy. 

In this case report, the correct diagnosis was delayed 
because the symptoms and events recounted by the pa-
tient did not suggest cancer.

Article Information and Declarations

Ethics statement
The patient gave their informed written consent to use 
anonymous data from their medical records.

Author contributions
A.N.: data curation, writing — original draft prepara-
tion, visualization; D.N.: project administration, writ-
ing — review and editing, visualization, K.K.: formal 
analysis, resources, data curation, J.G.: formal analysis, 
data curation; A.K: formal analysis, investigation, data 
curation, supervision.

Acknowledgments
None.

Funding
None.

Conflict of interest
The authors declare no conflict of interest.

Supplementary material
None.

References

1.	 Polewczyk A, Jacheć W, Polewczyk M, et al. Early, Delayed and 
Late Cardiac Implantable Electronic Device Infections: Do the 
Timing of Onset and Pathogens Matter? J Clin Med. 2022; 11(14), 
doi: 10.3390/jcm11143929, indexed in Pubmed: 35887692.

2.	 Popelier B, Vanheste R, Cuypers S, et al. An unexpected cause of 
a swollen pacemaker pocket: a case report. Eur Heart J Case Rep. 
2022; 6(6): ytac211, doi:  10.1093/ehjcr/ytac211, indexed in Pub-
med: 35685031.

3.	 Zarifi C, Deutsch S, Dullet N, et al. An enlarging pacemaker pocket: 
A case report of a plasmablastic lymphoma arising as a primary 
tumor around a cardiac pacemaker and systematic literature review 
of various malignancies arising at the pacemaker pocket. J Cardiol 
Cases. 2018; 17(2): 41–43, doi: 10.1016/j.jccase.2017.09.006, indexed 
in Pubmed: 30279851.

4.	 Moraes FC, Dal Moro L, Pessoa FR, et al. Malignant Neoplasms Ari-
sing in the Cardiac Pacemaker Cavity: A Systematic Review. Cancers 
(Basel). 2023; 15(21), doi:  10.3390/cancers15215206, indexed in 
Pubmed: 37958380.

5.	 Rasmussen K, Grimsgaard C, Vik-Mo H, et al. Male breast cancer 
from pacemaker pocket. Pacing Clin Electrophysiol. 1985; 8(5): 
761–763, doi: 10.1111/j.1540-8159.1985.tb05891.x, indexed in Pub-
med: 2414760.

6.	 De Mattia L, Brieda M, Dametto E. A carcinoma of the breast mi-
micking a pacemaker pocket infection. Europace. 2011; 13(2): 220, 
doi: 10.1093/europace/euq369, indexed in Pubmed: 20940183.

7.	 Zonca P, Herokova J, Cambal M, et al. Ductal carcinoma of the breast 
in the pacemaker generator’s pocket. Bratisl Lek Listy. 2009; 110(11): 
719–722, indexed in Pubmed: 20120443.

http://dx.doi.org/10.3390/jcm11143929
https://www.ncbi.nlm.nih.gov/pubmed/35887692
http://dx.doi.org/10.1093/ehjcr/ytac211
https://www.ncbi.nlm.nih.gov/pubmed/35685031
http://dx.doi.org/10.1016/j.jccase.2017.09.006
https://www.ncbi.nlm.nih.gov/pubmed/30279851
http://dx.doi.org/10.3390/cancers15215206
https://www.ncbi.nlm.nih.gov/pubmed/37958380
http://dx.doi.org/10.1111/j.1540-8159.1985.tb05891.x
https://www.ncbi.nlm.nih.gov/pubmed/2414760
http://dx.doi.org/10.1093/europace/euq369
https://www.ncbi.nlm.nih.gov/pubmed/20940183
https://www.ncbi.nlm.nih.gov/pubmed/20120443

