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SErRoOMA FormAaTiONn 20 YEARS AFTER
SpPinAL CorD STIMULATOR INSERTION:
A Case REPORT

Coco Thomas, BSN', and Dipty Mangla, MD?

Spinal cord stimulation is a common treatment modality for chronic neuropathic pain. Device complica-
tions can include infection, hardware malfunction, and seroma formation.

Background:

A 78-year-old woman presented to the pain management clinic 20 years after spinal cord stimulator inser-
tion with 6 months of pain and swelling around the stimulator insertion site. Aside from localized pain
and swelling, the patient did not experience any neurological or musculoskeletal symptoms. A computed
tomography scan revealed a large seroma around both the spinal cord stimulator and the extension wir-
ing. The patient was referred to neurosurgery, where she underwent successful explant of the stimulator
without further complication.

Case Report:

Conclusions: This case is an excellent example of complications that can occur with the extension wiring of spinal cord
stimulators. Many physicians are aware of the complications that occur with the generator and electrodes,
but extension wiring is a forgotten source of adverse outcomes.

Key words:  Neuropathic pain, seroma, spinal cord stimulator

BACKGROUND

Spinal cord stimulators (SCS) are a common treatment
option for patients with chronic neuropathic pain that
is refractory to less invasive therapies (1). They are
useful in the treatment of chronic back pain, chronic
postoperative pain, complex regional pain syndrome,
and other causes of neuropathic pain. These devices use
low-level electrical impulses to stimulate AB afferent
fibers, in turn inhibiting pain signals from A8 and C ef-
ferent fibers (2,3). The exact mechanism of action is not
completely understood, but release of pain-modulating
neurotransmitters such as GABA, substance P, and sero-
tonin may play a role (4-6).

SCS are composed of electrodes placed in the epidural
space and an internal pulse generator; in some cases,
an extension wire connects the electrodes to the pulse

generator (7). Common complications of SCS insertion
include hardware malfunction (lead migration, break-
age, connection failure), infection, pain at the generator
site, cerebrospinal fluid leak, hematoma, and seroma
(8-11). Seroma around the pulse generator site is a less
common complication of SCS insertion but can lead to
infection if untreated (12,13). Formation is caused by
lymphatic obstruction, inflammatory mediators, tissue
shearing, and creation of dead space (14).

Seroma development can be mitigated by making the
pulse generator pocket small and minimizing movement
in the subcutaneous space (10). Treatment of SCS seroma
should be based on the progression of the seroma;
options include conservative observation, prophylac-
tic antibiotics, percutaneous aspiration, and surgical
evacuation (15). There are currently no documented
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instances of seroma formation around a SCS extension
wire. Informed consent was obtained from the patient
for the publication of this case report.

CASE PRESENTATION

The patient presented in this case is a 78-year-old
woman with a past medical history of lumbar radiculopa-
thy, cervical radiculopathy, cervical spondylosis, and atrial
fibrillation. She was referred to the interventional pain
management clinic for localized swelling around her SCS
generator. She has a history of SCS insertion for lumbar
radiculopathy, which was placed at another facility 20
years earlier. Six months prior to her presentation, she
began to notice swelling and pain around the SCS gen-
erator site. The quality of her pain was dull, aching, and
pressure; the pain was worse with compression of the site.
She described the severity as a 4 out of 10 on a numerical
pain scale. Aside from localized pain, the patient did not
report any other symptoms; she did not experience any
numbness or tingling of her extremities, bowel or bladder
incontinence, or fevers. On exam, an area of mildly tender,
compressible swelling was noted on the right lateral flank.
The skin overlying the area was warm, dry, intact, and
non-erythematous. Her extremity muscle strength, range
of motion, and reflexes were normal and symmetric.

Computed tomography (CT) of the chest demon-
strated a 1.1-cm-wide fluid collection bordering the SCS
generator in the right lateral lower chest. Two addi-
tional fluid collections were noted in the right posterior
paramedian chest at the T12 level around the extension
wire: the medial collection measured 4.2 cm in length
by 1.9 cm in depth; the lateral collection measured 3.2
cm in length by 1.9 cm in depth. The fluid collections
were consistent with the diagnosis of uncomplicated
seromas. Alternative diagnoses considered included
abscess, hematoma, and SCS hardware migration.

Expectant management was not chosen due to the
nature of the patient’s symptoms and age of the im-
planted device. Percutaneous drainage was not recom-
mended due to the location of the multiple seromas.
Additionally, definitive resolution of the issue would
be established with surgical removal of the device.
The patient was referred to neurosurgery for elective
surgical explant of the device. Explant was performed
without any adverse outcome.

The patient was adherent to both pain management
and neurosurgical follow-up appointments. The patient
presented to her postoperative visits with resolution of
symptoms; she was satisfied with the treatment course
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and outcome of the surgery. She verbalized relief of her
pain, along with satisfactory resolution of local swelling.

DISCUSSION

This patient presented with only localized swelling
and pain at the SCS generator site; she did not experi-
ence any other neurological complications from the
development of this seroma. Seroma development can
result in nerve compression and peripheral nerve symp-
toms such as pain, numbness, and tingling. Additionally,
seromas can grow in size or progress to infection.

Prompt identification of seroma can guide treat-
ment and prevent further complications. There is no
way to predict the likelihood of developing a seroma
postoperatively after SCS insertion but minimizing sur-
gical dead space and tissue shearing can help prevent
development (16). Similarly, there is often no indication
of where a seroma is likely to develop. Factors such as tis-
sue shearing, creation of dead space, and inflammation
are associated with seroma formation; they often occur
around the generator site (17). This case is unique due
to the location of the seroma in conjunction with the
long latency period before formation. Seromas typically
present within one month of the initial tissue insult, as
opposed to 20 years in this case (18). Possible causes of
the late presentation of seroma in this patient include
trauma to the area, tissue shearing from hardware, and
dead space creation from movement of hardware (14).
Measures should be taken to avoid the inciting factors
of seromas and to accurately identify this complication.

The care of this patient was strengthened by the
ability to refer to expert definitive treatment through
neurosurgical removal of the SCS. Prompt identification
of the seroma, attainment of advanced imaging stud-
ies, and adherence to referrals by the patient led to a
quick and uncomplicated resolution of this uncommon
complication. Our presentation is limited due to the fact
that the CT images are not available for publication.

CONCLUSION

To our knowledge, this is the first case where a se-
roma has not only developed around the SCS generator
site, but also the extension wiring. This case can guide
physicians in the monitoring of complications of SCS
insertion. Additionally, this case draws attention to the
fact that SCS complications can occur at any stage of
treatment, even 20 years post insertion. Seromas, and
their complications, should be considered at any time
after SCS placement.

Pain Medicine Case Reports Vol. 7 No. 1, 2023



Seroma Formation 20 Years After Spinal Cord Stimulator Insertion

REFERENCES

1.

Jeon YH. Spinal cord stimulation in pain management: A re-
view. Korean J Pain 2012; 25:143-150.

Medical Advisory Secretariat. Spinal cord stimulation for neuro-
pathic pain: An evidence-based analysis. Ont Health Technol As-
sess Ser 2005; 5:1-78.

Yampolsky C, Hem S, Bendersky D. Dorsal column stimulator ap-
plications. Surg Neurol Int 2012; 3:275-289.

Stiller CO, Cui JG, O'Connor WT, Brodin E, Meyerson BA, Linder-
oth B. Release of gamma-aminobutyric acid in the dorsal horn and
suppression of tactile allodynia by spinal cord stimulation in mono-
neuropathic rats. Neurosurgery 1996; 2:367-374.

Linderoth B, Gazelius B, Franck J, Brodin E. Dorsal column stimula-
tion induces release of serotonin and substance P in the cat dorsal
horn. Neurosurgery 1992; 2:289-296.

Stojanovic MP, Abdi S. Spinal cord stimulation. Pain Physician
2002; 2:156-166.

Kreis PG, Fishman S. Electricity and spinal cord stimulation. In:
Kreis PG, Fishman S. Spinal Cord Stimulation: Percutaneous Im-
plantation Techniques. Oxford, Oxford University Press, 2009: pp.
51-60.

Mekhail NA, Mathews M, Nageeb F, Guirguis M, Mekhail MN,
Cheng J. Retrospective review of 707 cases of spinal cord stimula-
tion: Indications and complications. Pain Pract 2011; 11:148-153.
Hayek SM, Veizi E, Hanes M. Treatment-limiting complications of
percutaneous spinal cord stimulator implants: A review of eight
years of experience from an academic center database. Neuro-
modulation 2015; 18:603-609.

Bendersky D, Yampolsky C. Is spinal cord stimulation safe? A re-
view of its complications. World Neurosurg 2014; 82:1359-1368.
Malinowski MN, Kim HC, Deer TR. Complications of Spinal Cord
Stimulation. In: Rezai AR, Peckham PH, Krames E. Neuromodula-

Pain Medicine Case Reports Vol. 7 No. 1, 2023

tion (2nd ed). London, UK, Academic Press, 2018: pp. 657-668.

Murakami M, Lerman |, Jones RCW. Spinal cord stimulator compli-
cations: Lead migration and malfunction. In: Anitescu M, Benzon
H, Wallace M (eds). Challenging Cases and Complication Manage-
ment in Pain Medicine. Cham, Switzerland, Springer International
Publishing, 2019: pp. 245-250.

Anitescu M, Benzon HT, Wallace MS. Seroma or hygroma forma-
tion after implantation of an intrathecal drug delivery system or
a spinal cord stimulator. In: Anitescu M, Benzon HT, Wallace MS.
Challenging Cases and Complication Management in Pain Medli-
cine. Cham, Switzerland, Springer International Publishing, 2018:
pp. 189-192.

Seroma or hygroma formation after implantation of an intrathe-
cal drug delivery system or a spinal cord stimulator. Anesthesia Key
Web site. https://aneskey.com/seroma-or-hygroma-formation-af-
ter-implantation-of-an-intrathecal-drug-delivery-system-or-a-spi-
nal-cord-stimulator/. Date Published 02/06/2018. Date Accessed
08/08/2022.

Qureshi O, Cheriyan T, Atkinson D, et al. Seroma management af-
ter spinal cord stimulator placement: A case series and literature
review. Pain Med Case Reps 2022; 6:55-59.

Marangi GF, Segreto F, Morelli Coppola M, Arcari L, Gratteri M,
Persichetti P. Management of chronic seromas: A novel surgical
approach with the use of vacuum assisted closure therapy. Int
Wound J 2020; 17:1153-1158.

Deer T, Carlson J, Hogan PW. Neuromodulaton for lumbosacral ra-
dicular pain. In: DePalma MJ. iSpine. Evidence-Based Intervention-
al Spine Care. New York, DemosMedical Pub, 2011: pp. 239-246.
Harris L, Rivero M. Hemodialysis access: Nonthrombotic complica-
tions. In: Sidawy AN, Perler BA, Rutherford RB (eds). Rutherford’s
Vascular Surgery and Endovascular Therapy. Amsterdam, Elsevier,
2022: pp. 2358-2369.

31






