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Abstract: Deep brain stimulation (DBS) is an effective treatment for medically refractory essential tremor (ET) and Parkinson’s
disease. We present the case of a patient treated with thalamic DBS for ET who developed a large right peri-lead cyst with associated
edema three months postoperatively, causing symptoms of dysarthria and left-sided weakness. The patient was treated nonoperatively
with a course of steroids and serial observation. Over three months, the cyst regressed in size, with resolution of the associated
symptoms. The patient was ultimately able to continue bilateral DBS for ET, which provided relief from upper-extremity tremor. By 9
months after the cyst was diagnosed (one year postoperatively from DBS) he was fully recovered back to baseline. We review other
cases of peri-lead cysts and edema, of which etiology and presentation remain varied and unclear. Peri-lead cysts are a rare
complication of DBS with an estimated incidence of 0.8%. Ultimately, this case shows that appropriately selected peri-lead cysts
may be managed nonoperatively, allowing for continued DBS benefit in patients by avoiding lead removal.
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Introduction

DBS is an FDA-approved treatment for multiple neurologic disorders, including Parkinson’s disease (PD), essential
tremor (ET), dystonia, epilepsy, and obsessive-compulsive disorder (OCD).' DBS of the thalamic ventral intermediate
nucleus (VIM) reduces neuronal firing and improves tremor and quality of life for patients with ET and tremor-dominant
PD.>? VIM DBS is the standard of care surgical treatment for patients with medically refractory ET.*

While DBS is generally well tolerated, it can be associated with complications including intracranial hemorrhage, infection,
and stimulation-related side effects. Peri-lead cyst, consisting of a fluid collection around a DBS lead, is a rare complication with
an estimated incidence of 0.8%.° Peri-lead edema, or cerebral edema forming around a DBS lead, is more common. A review of
MRISs obtained one day after DBS electrode placement found 22% of patients to have peri-lead edema.” In another study where
MRI was obtained seven days postoperatively, 40% of patients had peri-lead edema but none had neurologic worsening.® Similar
incidence was reported in a third analysis, where symptomatic peri-lead edema had an incidence of 3.1% (8.7% of all peri-lead
edema), and asymptomatic peri-lead edema had an incidence of 35.8%.” Other surgery-related complications include intracer-
ebral hemorrhage (1-8%), wound infection (3—10%), and postoperative seizures (3.1%).">"* Complications can also occur
related to the stimulation itself. In ET, these can include dysarthria (8—75%) and worsening of gait/ataxia (25-37%), both of
which can be managed and reduced by adjustment of DBS settings postoperatively."?

Peri-lead edema has recently been appreciated to be a relatively common complication that may present immediately
after DBS or with delayed onset. One review found that symptomatic peri-lead edema occurs in 3.1% of patients, and
asymptomatic peri-lead edema occurs in 35.8% of patients.” Peri-lead edema can be self-limiting but has been observed
in some cases to develop into or occur with a peri-lead cyst. Peri-lead cysts, while sometimes associated with peri-lead
edema, are much rarer, occurring in fewer than 1% of cases.® Likely due to the rarity of peri-lead cysts, there is limited
literature on their management and no standardized recommendations for follow up imaging or management. It is
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therefore useful to examine different management strategies to move towards more standardized recommendations to
guide treatment. We describe a case of a patient presenting with a delayed large peri-lead cyst after initial successful
implantation of DBS for ET.

Case Presentation

A 69-year-old right-handed man presented for evaluation and treatment of essential tremor (ET) diagnosed at age 48. He
had a past medical history notable for hypertension. At the time of evaluation, he had a bilateral postural and action
tremor that was greater in the right upper extremity and a no-no predominant head tremor. The patient reported that his
tremor impeded his ability to eat, write, and work with tools. Fahn Tolosa Marin (FTM) score was 41 total, 14 on the
right, and 13 on the left. His medical management at the time consisted of primidone 50 mg twice daily, propranolol
extended release 80 mg once daily, gabapentin 400 mg three times daily, and methazolamide 50 mg twice daily.
However, his tremor remained inadequately controlled and his medications had side effects of fatigue and negative
cognitive effects. Tapering any individual medication resulted in greater tremor severity. Previously tried and failed
medications included topiramate, levetiracetam, and zonisamide. His head tremor was addressed in the past with
botulinum toxin injection which provided some relief. Due to the refractory nature of the patient’s upper extremity
tremor, he sought out advanced therapy for ET symptom control. After screening by a movement disorders neurologist,
neuropsychologist, and neurosurgeon, along with multidisciplinary discussion at our advanced movement disorder
therapies conference, he was determined to be a candidate for bilateral VIM DBS.

We take a three-stage approach to DBS surgery using a frameless system (STarFix, FHC), with each procedure
occurring 1-2 weeks apart. In Stage I, bone fiducials were implanted under general anesthesia and computed tomography
(CT) and magnetic resonance imaging (MRI) of the brain were completed with no complications. Subsequently, the
surgeon planned the DBS eclectrode trajectories using T1 post contrast MRI sequence and the frameless stereotactic
platform was created using this plan. In Stage II, bilateral directional leads were placed into VIM with the patient awake
with intraoperative microelectrode recordings and stimulation testing. On the left, five passes were performed before final
electrode implantation (Vercise, Boston Scientific, Marlborough, MA, USA), while on the right three passes were
performed. Post-operative CT was obtained, which showed mild bifrontal pneumocephalus (Figure 1A—C). In Stage
111, the implantable pulse generator (IPG) was placed subcutaneously in the left chest inferior to the clavicle, while the
patient was under general anesthesia and connected to extension wires, which were connected to the DBS electrodes. One
month later, the device was turned on and programmed by the patient’s neurologist, with resulting excellent tremor
control bilaterally. On the left settings were case positive, level 2 negative (3 80% 2 10% 4 10%), 1.5 milliamps, pulse
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Figure | CT imaging at different time points after DBS surgery. (A, B, D, E) Axial CT showing DBS hardware with B showing mild bifrontal pneumocephalus resolved on
(E, C, F) Coronal CT showing DBS hardware.
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width 60 microseconds, and frequency 130 Hertz. On the right, settings were case positive, level 2 negative, 2.1
milliamps, pulse width 60 microseconds, and frequency 130 Hertz. Primidone and gabapentin were tapered, and
switching from propranolol to a different blood pressure medication was discussed at this appointment.

At his scheduled two-month follow-up with his neurologist, the patient reported episodes of acute onset severe vertigo
and associated nausea that began 9 days prior. On exam, the patient had mildly dysarthric speech, decreased temperature
sensation in his right face and left body, subtle left sided weakness, and left upper extremity ataxia. Symptoms did not
change with DBS stimulation turned off. Head CT was obtained that day and was unremarkable (Figure 1D-F).
Subsequently, labs, chest x-ray, and CT angiography of the head and neck were negative. Epley maneuvers did not
provide relief from vertigo, however, meclizine did. Outpatient MRI was planned, and the patient was started on aspirin
81 mg daily for concern for potential stroke. MRI was performed at an outside facility approximately one month later and
demonstrated a fluid-intensity cyst of 2.2 cm in the greatest measured axial dimension around the right DBS electrode tip,
with associated edema, but with no diffusion restriction or postcontrast enhancement (Figure 2A and B). The patient was

T2 DWI

Diagnosis

2 weeks
post-diagnosis

1 month + 2
weeks
post-diagnosis

5.5 months
post-diagnosis

Figure 2 MRI imaging of cyst at different time points after diagnosis 3 months after DBS surgery. (A,C,E,G) T2 weighted MRI showing cyst at different time points. (B,D,F,H)
diffusion weighted MRI at these same time points. Imaging was performed at diagnosis 3 months after surgery (A and B), 2 weeks after diagnosis (C and D), .5 months after
diagnosis (E and F), and 5.5 months after diagnosis (G and H) showing gradual improvement over time.
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recommended to follow up at our facility. Two weeks after identification of the cyst and edema on MRI, the patient
presented to our emergency department with worsening symptoms of left-sided weakness and dysarthria. Incidentally, the
patient had completed a seven-day course of prednisone for bronchitis prior to presentation to the emergency room with
some improvement in symptoms, although neurologic symptoms began to worsen again on completion. On presentation,
the right DBS electrode was turned off without return of tremor, and repeat MRI was planned. As the patient did not have
a fever or laboratory tests concerning for infection and had well-healed incisions without appearance suggestive of
infection, the patient was admitted and non-surgical treatment was initiated. Dexamethasone taper was started to address
cerebral edema, sequentially consisting of 4 mg taken on the first night, 4 mg twice daily for 3 days, 2 mg twice daily for
3 days, 1 mg twice daily for 3 days, and 1 mg daily for 3 days. On the second day of admission, MRI was performed and
showed a mild interval decrease in size of the peri-lead cyst from the outpatient MRI to 1.9 cm with near-complete
resolution of edema with no contrast enhancement and unchanged electrode position (Figure 2C and D). The patient also
reported improvement in symptoms, with left lower extremity motor strength improving from 4+/5 to 5/5 and left upper
extremity motor strength improving from 4/5 to 4+/5. Given radiologic and clinical improvement continued nonoperative
management was planned with close outpatient follow up. At one week follow-up from admission, while the patient was
still on dexamethasone taper, he had no dysarthria and showed increased left-sided strength, with left upper extremity
strength motor score of 4+/5 proximally and 5/5 distally. Left lower extremity motor score remained at 5/5. MRI obtained
one month later showed continued decrease in the size of the cyst, now measuring 1.4 cm in maximum diameter, and
complete resolution of edema (Figure 2E and F). Right DBS remained off without recurrence of tremor. Three months
later (5.5 months after the cyst was initially imaged and 8.5 months post-operatively), repeat MRI showed further
decrease in size of the peri-lead cyst, now measuring 0.7 cm in maximum diameter, and the patient reported substantial
improvement in symptoms (Figure 2G and H). At six months postoperatively, left side tremor returned and the patient
turned his right side DBS back on. By one year after surgery (9 months after cyst diagnosis), his strength and speech had
returned to baseline. At the most recent follow up 2 years after surgery, he continued to experience excellent tremor
control with DBS.

Discussion
We present the case of a patient who developed a delayed large peri-lead cyst after undergoing VIM DBS for ET, which
ultimately resolved with nonoperative management.

Peri-lead cyst is a rare complication of DBS, with one study reporting 0.8% incidence.® While peri-lead cysts are
often accompanied by peri-lead edema, they have also been observed in isolation.®'* Peri-lead edema is a more common
complication following DBS than peri-lead cyst. Reported prevalence rates for peri lead edema vary widely from 0.9% to
100%, likely due to differences in post operative imaging protocols, varying symptoms caused by edema, and whether
asymptomatic or only symptomatic edema is considered.®”'* The lack of standardized postoperative imaging protocols
for DBS surgery is likely due in part to the relatively low complication rates after the procedure.'®'""'> An institutional
best surgical practices protocol suggested that MRI be obtained on the same day as electrode implantation and before
discharge to screen for acute complications such as ICH.'® However, postoperative CT is also widely used due to
accessibility and shorter acquisition time, and is the approach taken at our center.'” While immediate postoperative
imaging is relatively standard, follow up imaging protocols are more variable and often utilized only if there is onset of
new symptoms.'® We routinely obtain one month follow up head CT to evaluate final lead position after brain shift has
resolved. In this patient, MRI was obtained when he presented with weakness and dysarthria 3 months postoperatively
and demonstrated large peri-lead cyst. As there are no standardized imaging protocols to monitor peri-lead cysts and the
patient was improving at the time of diagnosis, we chose to obtain follow up imaging 1 month after discharge, selecting
this as a relatively short interval but still potentially long enough to see change in cyst size. As the cyst was substantially
improved at this one month follow up MRI, the next imaging was scheduled for 4 months later. Given the absence of
protocols for imaging and management of peri-lead cysts, we present our experience and synthesize existing literature on
this rare complication to help guide clinical decision making in the future.

Peri-lead cysts are a rare, delayed complication of DBS. One proposed etiology is that peri-lead cysts may be a rare
end result of peri-lead edema.®” Due to the absence of standardized imaging guidelines for DBS follow-up, it is difficult
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to fully characterize the relationship between peri-lead edema and cyst formation. Several authors have suggested that
cysts may occur as a part of the natural course of untreated or persistent peri-lead edema, and both share a proposed
etiology of cerebrospinal fluid (CSF) tracking.®'* 2! With CSF tracking, fluid may accumulate from the subarachnoid
space along the lead due to electrode puncture or disruption of ependymal integrity.?’*?* Other proposed etiologies for
peri lead cysts include infection, microhemorrhage, venous infarct, and inflammatory reaction to DBS hardware.”’ DBS
devices and material seem to be well-tolerated in the long-term at the tissue level, with limited immune reaction around
electrodes in a post-mortem analysis of tissue from a patient treated with DBS for 12 years, although multinucleated giant
cells and lymphocytic infiltration were observed due to low-grade inflammation.>* As our patient did not have fever or
other symptoms and MRI was reassuring, we felt that infection was unlikely and elected to nonoperatively manage.
Edema was limited to the right lead tip, making an allergic response less likely due to the unilateral nature.”
Postoperative CT was normal, so microhemorrhage and venous infarct were also less likely to be the cause of his edema.

Peri-lead cysts can cause a variety of symptoms including neurologic deficit and loss of therapeutic effect. In some
cases, peri-lead cysts may be asymptomatic.””> Cysts may produce mass effect, leading to motor symptoms such as
imbalance and weakness contralateral to the affected lead.'* For our patient, a right peri-lead cyst resulted in left sided
motor symptoms due to mass effect and edema. One case reported that peri-lead cyst led to loss of DBS therapeutic effect
and intracranial hypertension.”® The loss of DBS therapeutic effect may be attributed to lower electrode impedance, as
cystic fluid conductivity is higher than parenchymal conductivity, in turn lowering local field potential.*? Peri-lead cysts
may present acutely or with delayed onset. Peri-lead cysts have been reported as soon as 6 hours or 1 day
postoperatively.”*?” Conversely, peri-lead cyst has also been diagnosed as long as 59 months postoperatively, with
retrospective MRI analysis showing peri-lead edema without cyst at six and 12 months.®

Treatment of peri-lead cyst varies depending on acuity and severity of patient symptoms on presentation. We performed
a literature review and identified 22 previously reported cases of peri-lead cysts and their management (Table 1). Patients
underwent DBS surgery for PD (n = 10), ET (n = 4), Tourette’s Syndrome (n = 1), dystonia (n = 1), mixed type tremor (n = 1),
major depressive disorder/anorexia nervosa (n = 1), and unspecified conditions (n = 3). Bilateral leads were placed in 16 cases
and unilateral leads were placed in 2 cases, while the rest were unspecified. Cysts were unilateral in all but one case. Out of
these 22 cases, 9 cases explicitly mentioned concurrent or previous peri lead edema. Leads were removed in 10 cases, cysts
were stereotactically aspirated in 4 cases, steroid therapy was initiated in 5 cases, and patients were followed with observation
only in 5 cases. Across cases, symptoms, presentation, and management varied.

Lead removal can directly address cyst mass effect and may be indicated in cases where patients are
symptomatic.®'**33% Ten of the published cases identified in our literature review were treated with lead
removal ®!#2328:3032 This treatment option is often chosen in cases of significant symptoms or concern for infection.
For example, in one case lead removal was performed emergently due to acute hydrocephalus.>® Lead removal has also
been performed in several cases after peri-lead cyst and associated symptoms worsened after initial nonoperative
management and observation.”*° Overall with lead removal, in 6 cases cysts regressed, in 1 case the cyst persisted,
and in 3 cases cyst outcomes were not available.®'*?>2¥3%32 One downside of lead removal is that it can lead to loss of
DBS therapeutic effect. However, in some cases, peri-lead cyst may cause a lesion like effect that can provide
symptomatic benefit. In one patient who underwent unilateral VIM DBS for ET, lead removal was performed due to
cyst formation and associated imbalance, dizziness, numbness, and weakness. Following removal, a lesion effect
remained providing tremor relief for several months.'* For our patient, right DBS was initially turned off when cyst
was diagnosed, and for four months, the patient did not experience left-sided tremor. As such, turning off DBS as edema
and cysts resolve may not be detrimental in the short-term due to residual lesion effects.

Another approach that has been described to treat symptomatic peri-lead cyst is stereotactic cyst aspiration, with or
without concurrent lead removal. Stereotactic cyst aspiration without lead removal can provide immediate significant
reduction in size of the cystic lesion.?'*® In one case of a 44-year-old man with PD, when DBS failed to have effect at 4
months postoperatively, MRI showed a peri-lead cyst. Although the cyst was asymptomatic, due to radiologic signs of
intracranial hypertension the cyst was aspirated without lead removal, and one month later, DBS was turned back on with
good control of tremor.?® In another case, a 60-year-old woman with PD was found to have peri-lead edema on MRI 2
months post-operatively when the patient presented with right-sided hypertonia and static tremor. After failing a course
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Table | Reported Cases of Peri-Lead Cyst Post-DBS Surgery

Author Indication for | DBS Lead Location of | Presence and Management Cyst Outcomes DBS
(Published Year) | DBS Laterality and | Manufacturer | Cyst Location of Peri- Outcomes
Target and Model Lead Edema
Sarkar - - - - - Lead removal, stereotactic - -
et al (2002)% cyst aspiration
Ramirez-Zamora ET Left VIM - Lead tip Absent Lead removal Cyst regression + symptoms Lesion
et al (2013)" resolved effect
remained
PD Bilateral STN - Left lead tip Absent Lead removal Cyst regression + symptoms Reimplanted
resolved
Mogilner PD - - - - Observation Asymptomatic -
et al (2014)%°
Tourette - - - - Observation Asymptomatic -
Syndrome
Jagid PD Bilateral STN Medtronic 3389 | Right + left Present, right + left Steroid therapy Cyst regression without Continued
et al (20I5)I9 lead tract, lead neuropsychological benefit
sparing tips improvement
Sharma ET Bilateral VIM - Right lead tip | Absent Lead removal after failed Cyst regression Recurrence
et al (2016)*° observation of tremor
ET Left VIM - Left lead Absent Lead removal + stereotactic | - Lesional
cyst aspiration after failed effect
observation remained
Gupta - Bilateral - Left lead Present, left lead Steroid therapy Cyst regression + symptoms Continued
et al (2016)*' resolved benefit
Fernandez-Pajarin | PD Bilateral STN - Left lead Present, left lead Lead removal Cyst regression Reimplanted
etal 2017)°
PD Bilateral STN - Left Absent Lead removal Cyst regression Reimplanted
Katlowitz Tourette Bilateral Medtronic 3387 | Right lead tip | - Lead removal Cyst regression -
etal (2017)% Syndrome ventralis oralis
thalamic nucleus
PD Bilateral STN Medtronic 3387 | Leftlead tract | - Observation Cyst regression, -
asymptomatic
Dystonia Bilateral GPi Medtronic 3887 | Right lead - Lead removal Cyst persisted -
Morrison - - - - - Lead removal - Lesion
et al (2017)2 effect

remained
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SEVI

Staudt ET Bilateral VIM Boston Left lead tip Present, Left lead Observation Cyst regression + symptoms Continued
et al (2018)%° Scientific resolved benefit
Vercise
Calandra PD Bilateral STN - Left lead tract | Left lead Stereotactic cyst aspiration Cyst regression + Benefit after
et al (2019)% improvement of tremor (no cyst
DBS benefit with cyst) aspiration
Fenoy ET/PD Bilateral VIM Medtronic 3387 | Left lead Present, Left lead + Steroid therapy Cyst regression + symptoms Benefit after
et al (2020)% trace right lead resolved cyst
resolution
Asahi PD Bilateral STN Boston Left lead Present, right + left Steroid therapy Cyst regression Continued
et al (2022)** Scientific lead benefit
Vercise
Lu PD Bilateral STN PINS Medical Right lead tip | Present, right lead Stereotactic cyst aspiration Cyst regression + symptoms Continued
et al (2022)*' L301 resolved benefit
Elberson PD Bilateral STN Medtronic 3389 | Left lead Present, Left lead Steroid therapy Cyst regression + symptoms Continued
et al (2023)* resolved benefit
Leguizamo Major Bilateral nucleus | - L electrode Present, Left lead Observation Cyst regression -
et al (2024)% depression and accumbens tract

anorexia

nervosa
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of steroids and antibiotics, repeat imaging showed progression to peri-lead cyst, and the decision was made to aspirate
the cyst while preserving the lead, after which tremor was well-controlled with DBS.?' These cases demonstrate that in
some patients with symptomatic peri-lead cyst without concern for infection, stereotactic cyst aspiration can lead to
improvement in symptoms while allowing patients to continue to receive DBS therapy to treat symptoms of their
movement disorder.

Several cases have been managed nonoperatively with or without steroid treatment and with follow up to monitor
symptoms and cyst radiographic appearance.'?*-2%:23:25:27.29:3133 15 gome cases, steroids may help treat edema and aid
cyst involution, while still preserving DBS therapeutic effects. In one case of a 71-year-old man with PD treated with
DBS who experienced postoperative neurocognitive decline, bilateral peri-lead edema was seen on CT 4 months
postoperatively, and 5 months later, MRI demonstrated progression to bilateral cysts and edema for which the patient
was treated with a course of steroids. Nine months later, peri-lead edema and cysts were radiographically improved and
the patient continued to experience motor benefit from DBS.'? In another case, a 66-year-old woman treated with DBS
for ED and PT developed aphasia and hemi-neglect 2 days postoperatively, with CT demonstrating peri-lead edema and
cyst and dexamethasone was initiated. Edema initially worsened on repeat CT, but by 3 months post-operatively peri-lead
cyst and edema had resolved and the IPG was implanted.?” As demonstrated by these cases, steroid effects on cyst size
vary and may take longer and require additional adjustment of DBS settings for effective symptom control.'?#%27-31:33
Steroids may be particularly important when peri-lead edema is noted to predate or co-exist with peri-lead cyst. For our
patient, symptoms and radiographic appearance both significantly improved with steroid administration for an unrelated
issue (bronchitis) at the time of cyst diagnosis. Given the significant observed improvement and absence of infectious
signs, we felt it was reasonable to continue steroid regimen with dexamethasone taper as first-line treatment rather than
subjecting the patient to the risk of an additional surgical procedure such as cyst aspiration or lead removal and allowing
him to maintain his DBS hardware for future therapeutic use. As medical management was attempted rather than
definitive surgical treatment, close follow-up was coordinated to verify continued improvement. In the case that
symptoms worsened or if the cyst grew larger in size, then cyst aspiration or even lead removal may have been
considered. However, after steroid treatment and with time the cyst showed interval decrease with resolution of
symptoms, so further intervention was not indicated.

Peri-lead cysts may spontaneously resolve with observation alone and no steroid treatment.'**%2® A 72-year-old male
treated with DBS for ET presented with dysarthria and imbalance three months postoperatively and was found to have left
peri-electrode edema and cyst. With clinical observation alone, it was found to have completely resolved at 17 months along
with associated symptoms.”° However, observation alone is not successful in all cases. In one case, a cyst was noted
6 weeks post-operatively on MRI when the patient presented with new-onset dysarthria and ataxia. Repeat imaging 2 weeks
later demonstrated that the cyst had grown, and the lead was removed. At follow up 6 months later the cyst had regressed
but left hand tremor returned. In another case, a cyst was diagnosed on MRI 10 months post-operatively when the patient
presented with dysarthria and hemiparesis. After 3 months, symptoms progressed and MRI demonstrated the cyst had
grown in size, so the lead was removed and the cyst was aspirated.’® These cases demonstrate that while nonoperative
management is a reasonable option to initially consider for peri-lead cyst in patients with initially mild or improving
symptoms, close follow up is warranted to ensure that symptoms do not worsen and require additional treatment.

Several limitations exist for this case report and literature review. In our case and others managed non-operatively no
biopsy was performed, so we do not have histological confirmation of diagnosis and absence of infection. However,
improvement of symptoms and radiographic appearance with time and without surgery suggest that no infection was
present. There are no standardized follow up imaging protocols for DBS cases or complications such as peri-lead cysts,
which likely contributes to the variance in reported incidence rates and outcomes. As peri-lead edema and cyst may both
present asymptomatically, there exists a potential underreporting bias of undetected or incidental cases. However, as
symptoms may be severe in some circumstances, it is prudent to consider the utility of different management strategies.

Overall, intervention decisions should be made based on patient symptoms and presentation and after discussion of
risks and benefits of different approaches. In symptomatic patients with severe presentation or worsening symptoms, cyst
aspiration or lead removal are indicated. In patients with asymptomatic or improving symptoms, observation with or
without a steroid course is a reasonable management choice.
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Conclusion

We present a case of a patient with ET who developed peri-lead cyst and associated peri-lead edema observed two
months postoperatively from DBS surgery and review the published literature of this rare complication of DBS.
Treatment of peri-lead cyst currently lacks standardized guidelines but may include medical management or surgical
intervention to address neurologic deficit or loss of DBS therapeutic effect. Our report has several important implications
for clinical practice. In cases of new, unexplained neurologic symptoms after DBS, obtaining early neuroimaging can be
important for identifying complications such as peri-lead cyst or edema, allowing for early intervention and monitoring.
Our case suggests that in selected patients, namely those without symptoms or with improving symptoms and without
infectious signs and symptoms, nonoperative treatment with continued monitoring can lead to resolution of peri-lead cyst
and may be considered in similar situations in the future.

Abbreviations

ET, Essential tremor; GPi, globus pallidus interna; Lead, unspecified location along lead (may be tip and/or tract); Lead
tip, distal lead; Lead tract, proximal lead; PD, Parkinson’s disease; STN, subthalamic nucleus; VIM, ventral intermediate
nucleus of the thalamus.
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