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Background The implantation of cardiac implantable electronic devices is a globally established therapy to treat cardiac arrhythmias with low
complication rates. Apart from technical problems, however, complications can arise from the implanted material. This can lead
to bleeding, infections, or chronic irritation of the generator pocket, resulting in swellings, seromas, perforations, or fistulas.
However, the cause of tissue changes is not always clear, and therefore, we would like to report on a rare tissue degeneration
diagnosed in a patient.

Case summary After a history of ventricular fibrillation, a 46-year-old patient received an implantable cardioverter-defibrillator (ICD) for sec-
ondary prevention. Six years later, the generator pocket swelled without evidence of infection. With the suspected diagnosis of
a chronically irritated pocket, the device was then surgically relocated. After a 2-year symptom-free period, the patient pre-
sented again with a severely swollen but only slightly painful device pocket. Once again, there were no signs of infection, and
so the pocket was revised again, assuming a chronic irritant effusion. Intraoperatively, a lipomatous structure (12× 6× 3 cm)
emerged from the subpectoral ICD pocket. After its complete removal, the histopathological examination revealed a lipoma.
A bacterial genesis could be ruled out by microbiological samples, and the wound healed cosmetically well and without further
discomfort.

Conclusion This case shows that the reason of chronically irritated generator pockets, in addition to the usually known tissue changes, can
also be tumours. Therefore, resected tissue should be examined histopathologically and, if indicated, specific therapy initiated.
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Learning points
• Unusual changes in device pockets can also rarely be mesenchymal tumour.

• Suspicious tissue should therefore be removed and histopathologically examined in order to differentiate malignant soft tissue tumours
such as liposarcoma from benign tumours such as lipomas and, if necessary, to initiate targeted therapy in good time.
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Introduction
Based on international guidelines,1,2 the implantation of cardiac pace-
makers (PM) and implantable cardioverter-defibrillator (ICD) has be-
come an integral part in clinical practice treating bradycardic and
tachycardiac arrhythmias. Despite low complication rates during de
novo implantations (e.g. pneumothorax 0.8%, lead dislocation 0.8%,
pericardial effusion 0.2%, pocket haematoma 0.1%, or resuscitation
measures less than 0.2%), the annual revision rate is 10.3% for PMs
and 19.8% for ICDs in relation to all annual device interventions per-
formed in Germany 2020.3,4 Among these, 33.6% (PM) and 41.9%
(ICD) represent aseptic complications, which can be divided into
technical problems or mechanical pocket irritations with swelling
or pain. Furthermore, 10.7% (ICD) respectively 12% (PM) of revision
procedures are due to bacterial infections. These can be the result of
system perforations or wound healing disorders, which pose a high
risk of developing life-threatening endocarditis.3–5

While acutely infected generator pockets are usually identified
quickly, chronic wound healing disorders or deep tissue irritations
with non-specific symptoms or missing evidence of infection are
sometimes difficult to verify. The lack of diagnosis then often delays
targeted therapy, and therefore, we would like to present an unusual
case of a very rare wound reaction after ICD implantation.

Timeline

Background
We report on a male patient (176 cm/77 kg) who experienced
multiple operations as a child for congenital pulmonary atresia with
ventricular septal defect (VSD) and finally underwent VSD closure
and pulmonary valve reconstruction at the age of 29 years.
Furthermore, two catheter-supported atrial ablations were per-
formed at the age of 31 and 35 due to symptomatic supraventricular
tachycardia. In addition, at the age of 38 he had to be resuscitated for
ventricular fibrillation and received a secondary prophylactic ICD
(Vitality VR, Guidant) according to the guidelines.1,2 Unfortunately,
due to a progressive pocket haematoma, surgical revision became
necessary. However, there were no further postoperative complica-
tions and the patient was able to leave the hospital three days there-
after in good condition.
At the age of 43, an ICD generator exchange (Marquis VR,

Medtronic) had to be performed due to low battery capacity. This
was followed by a complication-free year without any cardiac ar-
rhythmia and flawless device function before the athletic patient pre-
sented to our hospital with a painfully swollen generator pocket.
Interestingly, no signs of infection such as fever, chills, local redness,
swelling, or pain could be detected. Blood samples taken also de-
picted unremarkable infection parameters such as leucocytes, C-re-
active protein (CRP), and procalcitonin (PCT), and the blood
cultures additionally taken showed no germs. Moreover, a compre-
hensive examination of the generator pocket illustrated no signs of
infection, and an ultrasound scan showed no evidence of free fluid.
Also, no vegetation on cardiac structures or electrodes and no intra-
cardiac thrombi were seen. Therefore, the most likely cause of his
complaints seemed to be an ICD dislocation due to mechanical influ-
ences. Subsequent pocket revision confirmed this, and thickened taut
scar tissue around the device was removed and the generator repo-
sitioned. Unfortunately, a small pocket haematoma occurred but did
not require surgical treatment. So, he was able to leave the hospital
4 days later without any further complaints and unchanged medica-
tion (valsartan 80 mg, acetylsalicylic acid 100 mg, bisoprolol 2.5 mg).
Unfortunately, after 2 symptom-free years, the sportive

46-year-old patient returned with a severely swollen but only slightly
painful generator pocket (Figure 1A/B). Again, there were neither fe-
ver, nor increased laboratory inflammation parameters, nor local
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Timeline
(patient’s
age)

Measures and findings

0 Congenital pulmonary atresia with ventricular

septal defect (VSD).

… Several corrective cardiac surgeries were

performed to treat congenital heart defects.

29 Final corrective cardiac surgery for VSD closure

and pulmonary valve reconstruction.

31 Catheter-assisted atrial ablation due to

symptomatic supraventricular tachycardia.

35 Catheter-assisted atrial ablation for recurrence of

supraventricular tachycardia.

38 ICD (Vitality VR, Guidant) implantation for

secondary prevention after sudden cardiac

arrest due to ventricular fibrillation.

38 Surgical pocket revision due to a postoperative

pocket haematoma.

39 HF ablation of an identified arrhythmogenic right

ventricular substrate.

43 Re-HF ablation of an identified arrhythmogenic

right ventricular substrate.

43 ICD generator exchange (Marquis VR, Medtronic)

due to battery depletion.

44 Surgical pocket revision due to an aseptic painfully

swollen generator pocket.

Continued
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Continued

Timeline
(patient’s
age)

Measures and findings

44 Postoperative pocket haematoma not requiring

treatment.

46 Another surgical pocket revision due to a severely

swollen but only slightly painful generator

pocket

46 Histopathological evidence of a lipoma and

microbiological exclusion of a bacterial genesis.

… After lipoma resection, there have been no further

complaints to date.
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signs of inflammation found, and the most likely cause seemed once
more to be a mechanical pocket irritation. This time, an ultrasound
scan showed a few millimetres of free fluid in the ICD pocket, but
the amount did not explain the big swelling (Figure 1A/B).
However, the hypoechoic heterogenous structures appeared thicker
compared to other generator pockets but not noticeably structurally
altered. In addition, the cardiac ultrasound examination revealed
again no intracardiac vegetations or thrombi, no relevant heart valve
defects, and an unchanged good left ventricular ejection fraction
(60%). Due to these ambiguous findings, another intervention was
scheduled. Here, the subcutaneous tissue was found to be scarred,
and deeper tissue dissection revealed a several centimetres dehiscent
subpectoral pocket entrance giving ride to a large adipose tissue-like
structure. This emerged from this muscle gap and originated in the
subpectoral pocket ventral to the generator and invaded the sub-
cutaneous tissue dorsal to the left mammilla (Figure 2A). For this pur-
pose, the tissue (12× 6×3 cm) was completely resected, the old
generator pocket closed, and a new one created further medially,
into which the ICD generator could then be inserted. The final re-
sults of the perioperatively taken swab cultures and tissue samples
did not indicate any bacterial presence. However, the result of the
histopathological tissue examination was surprising. Here, lobulated
mature adipose tissue with monomorphic peripheral cell nuclei was
found without evidence of lipoblasts. There were also sparse lymph-
oid inflammatory infiltrates and isolated flattened skeletal muscle fi-
bres with scattered myogenic giant cells. Overall, the resection
showed numerous apparently mature adipocytes in a typical arrange-
ment that led to the diagnosis of a large benign lipoma (Figure 2B,C).
Finally, the patient was able to leave the hospital without further
complaints. For further treatment of his underlying diseases, he
was recommended to continue taking the necessary medication (val-
sartan 80 mg, acetylsalicylic acid 100 mg, bisoprolol 2.5 mg). A
wound check three months later revealed irritation-free wound con-
ditions with good cosmetic results (Figure 1B). There were no further

complaints during the six-monthly ICD checks that followed, and no
indications of tumour recurrence 8 years after the operation.

Discussion
The occurrence of lipomas on the trunk or extremities is an uncom-
mon event6–8,13 and even rarer in chronically irritated device pock-
ets12,14,15. Previous investigations have shown that lipomatous
tumours at 50% represent the most common group of mesenchymal
growths with a mostly good prognosis. They usually arise subcutane-
ously or subfascially and show a typical age peak in the 4th to 6th dec-
ade of life in 1% of the population. Surgical treatment is only indicated
in case of pain, restrictions of movement, or extensive supplant of
the surrounding tissue.6–8 The currently largest retrospective ana-
lysis (428 patients)11 on size, location, and occurrence of lipomas
showed that 79% were solitary, subcutaneous, and smaller than
5 cm. Multiple lipomas occurred in 14% and only 3% were subfascial
or deeper. The deeper ones measured over 6 cm and were thus
twice the size of the subcutaneous lipomas. In addition, the risk of
transformation into a liposacroma or the also mesenchymal, highly
malignant cutaneous leiomyosarcoma13,15 increased with tumor
size (> 5 cm) and tissue depth.8 Another smaller study9 was able
to show that 70% of lipomas were caused by sustained tissue stress
such as blunt soft tissue injuries with extensive and slowly resorbing
haematomas. From these, cytokines seem to be released directly,
which cause the differentiation of mature preadipocytes or indirect
trigger factors arise which lead to formation of lipomas.10 But also,
local inflammatory reactions, an increased partial thromboplastin
time, or a high body mass index could promote tumourigenesis
from trauma-related adipose tissue necrosis.9 On the other hand,
a recently published case report14 on the occurrence of large lipomas
3.5 to 8 years after de novo ICD-implantation showed that these can
occur elsewhere without surgical (re)interventions or pre-existing

Figure 1 External appearance of the device pocket before (A) and after surgical revision (B). (A) Massively swollen generator pocket (white arrow)
in lateral view. (B) Generator pocket (white arrow) 3 months after lipoma resection.
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lipomas. A retrospective analysis of 6.400 implants with an 8-year
follow-up revealed a 0.04% incidence rate for lipomatous neoplasia
but no association with specific ICD manufacturers or models.14

However, there are also reports of cutaneous malignant leiomyosar-
comas over PM pockets,15 that have developed after repeated
switching between iron- or titanium-coated devices from different
manufactures and different epochs. Similar to orthopedic implants,
there is still no conclusive evidence of a direct link to tumour genesis.

In our case, analogous to other authors,9,10 an aseptically multi-
factorial genesis seems to have caused the development of the lip-
oma, with the relevant influences being reflected in the repeated
interventions with bleeding complications and sustained mechanical
tissue stress. However, since we assumed an aseptic process,
we refrained from a possible positron emission tomography and
computed tomography scan. The accumulation of the applied
radionuclide 18F-fluorodeoxyglucose in the metabolism-intensive
tissue (Warburg effect) could have given us indication evidence
of an infectious focus, which was not found afterwards either.
Ultimately, neither genetic predispositions nor influence of chan-
ging aggregates and manufacturers15 can be completely ruled out
as cause for lipomagenesis. Finally, based on our findings, we assume
that the lipoma developed after the first pocket revision, since we
could not find any tissue changes at this time apart from extensive
scar tissue, which can be well discriminated. However, it also seems
possible that this intervention was only the last in a chain of noxae
that initiated the development of a lipoma.

Even if more and more case reports describe individual aspects
of lipoma genesis, the current scientific knowledge gaps do not
allow a conclusive description of a causal chain. There is also no clear
evidence to date on the efficacy of adjuvant chemotherapy or
radiotherapy in malignant mesenchymal tumours.13 Against this

background, it seems necessary to identify trigger factors for malig-
nant conversion. Currently, the recommendation remains for the
timely surgical removal of suspicious tissue structures with a suffi-
cient safety margin. This measure significantly improves the progno-
sis, especially in the case of malignant neoplasms, and reduces the risk
of recurrence. The removed tissue must be examined histopatho-
logically11 and targeted therapy initiated in the case of detected ma-
lignant neoplasms (e.g. liposarcoma, angiolipoma, histiocytoma,
fibrosarcoma, or other non-lipogenic malignant tumours).5,8
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Figure 2 Presentation of the intraoperative lipoma findings (A) and the histological image (B/C), (A) Intraoperative finding of the large lipoma
(white arrow above), which arises from the subpectoral generator pocket (pocket entrance is marked with yellow arrow bottom right ). (B/C)
The histological tissue section shows numerous apparently mature adipocytes (black arrows), which are typical of a lipoma. This can be seen in
detail in the enlarged section (C ).
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