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Introduction: Explantation of the Interstim sacral
neuromodulation (SNM) device is occasionally necessary.
Removing the tined lead can put strain on the lead,
resulting in a possible break and retained fragments.
The Food and Drug Administration (FDA) released a
notification regarding health consequences related to
retained lead fragments. We describe a novel and safe
surgical technique for removing the Interstim device and
permanent lead.

Materials and methods: We searched the Manufacturer
and User Facility Device Experience (MAUDE) database
for complications related to tined lead removal and searched
the database of a single surgeon at our institution. Our
standardized technique for tined lead removal is as follows.
An incision is made over the previous lead insertion site

and the lead is isolated and externalized. The fibrous
encapsulation is dissected off the lead to expose the tines and
ensure the lead is free from adhesions. The lead is removed
by wrapping it around a curved hemostat and turning it
under tension. If the lead breaks, the incision is extended
and dissection is carried down to the sacral body to remove
all fragments.

Results: Twenty-eight patients had their tined lead
removed between 2009 and 2015 after being in place a
median of 2.00 years (IQR 1.32-3.32 years). One lead
broke (3.6%) during removal over the 6 years using our
standardized approach.

Conclusion: Permanent tined leads can break on removal
and retained fragments can pose significant health
consequences. Our technique standardizes the approach for
removal and is safe and effective in our series.
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Introduction

Sacral neuromodulation (SNM) was first conceptualized
in the 1970s by Schmidt et al' and first approved for
use in humans by the Food and Drug Administration
(FDA) in 1997. Interstim (Medtronic Inc., Minneapolis,
MN, USA) is the only FDA approved device for use in
SNM.? Prior to 2002, a permanent lead was implanted
into the S3 foramen via an open surgical technique
under direct visualization and secured to the sacral
periosteum with a permanent suture.* In 2002, a
new technique was introduced utilizing a tined lead
and allowing for percutaneous placement into the
foramen under fluoroscopic guidance without the
need for a large incision.*> Success rates are high
with prior studies indicating close to 90% of patients
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having an improvement of > 50% of symptoms.®”
Although SNM offers a treatment option for those
who fail standard medical therapy, explantation or
revision of the device is occasionally required, even
years after initial placement. Reasons for explantation
include infection, loss of efficacy, device damage, lead
migration, seroma formation, discomfort, or the need
for magnetic resonance imaging (MRI) for either cancer
staging or for neurologic disorders.?

In January 2008, the FDA released a public health
notification to healthcare practitioners warning of
adverse events (AE) associated with unretrieved
device fragments (UDFs).” Their notification
reports that the Center for Devices and Radiological
Health (CDRH) receives approximately 1000
AEs per year related to UDFs.® Specifically, the
AEs related to UDFs include risk of migration
during MRI, local tissue reaction, infection, viscus
perforation, and even death.” Medtronic also
issued a notification to practitioners regarding this
problem highlighting the importance of proper
technique in lead removal.'
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Removal of the permanent tined lead offers a
unique problem as an inflammatory capsule forms
around both the battery and lead, making it difficult
to remove at times. Additionally, with the tined
leads securely implanted, a large amount of force is
sometimes required to remove the lead in its entirety.
This tension can put strain on the lead resulting in a
possible break and retained fragments. Herein we
describe a novel and safe surgical technique which in
our hands has been effective for removing the Interstim
device and permanent lead. We hypothesize that with
this standardized technique we can reduce the number
of broken tined leads during removal.

Materials and methods

We first searched the Manufacturer and User Facility
Device Experience (MAUDE) database for instances
of lead removal complications to determine the extent
of AEs associated with permanent tined lead removal.
The MAUDE database is an FDA monitored site that

Figure 1. Deep dissection using a curved hemostat
around the tined lead to remove the fibrous capsule
and all adhesions. The use of small retractors may be
necessary especially in obese patients.

is a publicly accessible database of self-reported
medical device reports (MDRs) of device-associated
deaths, serious injuries, or malfunctions. We searched
the MAUDE database over a 12 month period (July
2014 to July 2015) by using the following query:
Manufacturer: Medtronic, Brand Name: Interstim,
Model: #3023 /3889.

The above search prompted us to explore our rates
of tined lead breakage using a standardized technique
we developed for permanent tined lead removal at our
institution. Our technique is as follows. The patient
is administered monitored anesthesia care (MAC) and
positioned prone. The previous battery site is identified
and an incision is made over the prior incision site. The
battery is identified, externalized, and a heavy scissors is
used to cut the permanent lead. Ahemostat is placed on
the distal end of the lead to tag it and prevent retraction
into the incision. Gentle tension is applied to the lead to
expose the lead insertion site above the sacral foramen.
A1 cm vertical incision is made over the previous lead
insertion site. Blunt dissection is used to dissect down to
thelead and a curved hemostatis used to isolate the lead,
which is then externalized through the incision. Blunt
dissection with a curved hemostat is used to open the
inflammatory capsule that surrounds the lead to expose
it down to the level of the sacrum, free all adhesions, and
visualize the tines, Figure 1. Weakening of the lead by
clamping the hemostat or grasping it with the hemostat
should be avoided as this can produce lead breakage at
the point of weakness. Once the tines are visible, the
lead is slowly removed by wrapping it around a curved
hemostat and turning the hemostat under slow steady
tension until it is removed in its entirety, Figure 2.

Figure 2. Wrapping the tined lead around a curved
hemostat and removing it with a steady turning motion
allows intact removal of the lead.
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The lead should be inspected for complete removal,
which can be confirmed by the presence of all four
electrodes on the removed lead. Once removed,
fluoroscopy can be utilized to confirm no portion of
the old device is left in place; however this is optional.
Both wounds are copiously irrigated and the skin is
closed with an absorbable monofilament stitch. If the
lead breaks on removal, the vertical incision is extended
(approximately 3cm) and dissection is carried down to
the sacral body. It is thus important to start out with a
vertical incision in case it has to be extended to assist in
dissecting out the lead. A small fixed retractor can be
useful for improved exposure. Using blunt dissection
and fluoroscopic guidance, lead fragments are identified
and freed from surrounding adhesions. It may be
necessary to enter the S3 foramen with a hemostat to
grasp the lead fragments for complete removal. Of note,
for permanent leads placed prior to 2002, the suture
pledget must be released from the sacral periosteum.

We searched the surgical database of a single
surgeon at our institution from 2009 to 2015 to
identify cases where the permanent lead of the
Interstim SNM was removed. We excluded patients
who had their permanent lead removed in the trial
period immediately following their stage 1 Interstim
placement since these removals are not technically
challenging due to lack of formed adhesions. We
assessed the number of stage 1 and stage 2 leads
placed at our institution as well as the number of
stage 1 and stage 2 leads removed (both from patients
that we initially placed the lead and those that were
referred to us from an outside practice) to determine
our explantation rates and lead breakage rates.

Results

From our search of the MAUDE database, we identified
299 MDRs and found 17 instances where the permanent
lead broke upon attempted surgical removal, with 16
of these cases resulting in retained lead fragments.
Several of these reports indicate specific complications
with retained lead fragments including migration
into surrounding tissue, erosion into adjacent boney
structures, severe pain, and inability to obtain an
MRI due to radiologist or urologist fears of lead
complications associated with imaging.

We then explored the experience of a single surgeon
between 2009 and 2015. We placed 123 stage 1 leads of
which 99 (80.4%) went on to stage 2 placement. The
other patients (n = 24) had unsatisfactory results with
their stage 1 lead and had the lead removed in the
immediate postoperative period. These patients (n=24)
were excluded from our analysis because removal
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within several weeks of placement is not technically
challenging due to lack of formed adhesions. Instead,
we focused only on those patients who went on to stage
2 SNM and had their permanent tined lead explanted
as these removals are technically more difficult due
to the formation of a fibrous encapsulation around
the lead and battery site. After exclusion criteria,
29 patients were available for analysis. Patient
characteristics can be found in Table 1. Fourteen
(48.3%) of the stage 2 leads removed had been placed
at our institution while 15 (51.7%) had their initial lead
placed by another surgeon. Our explantation rate
was thus 14.1% (14/99). The median time from initial
placement to removal was 2.00 years (IQR 1.32 to 3.22
years). Mean age of our cohort was 56 + 15 years old.
Reasons for removal included failed SNM with return
of symptoms (11/29, 37.9%), discomfort or pain (11/29,
37.9%), or the need for a MRI (7/29, 24.1%), Table 1.
During our first explantation, the lead broke
resulting in retained fragments (all of which were
subsequently removed). Following this initial episode,
we standardized our technique, which is presented in
this paper. Of the following 28 leads removed, 27 were
removed intact (96.4%) and 1 broke on removal (3.6%).
In that case, further dissection was undertaken and the
broken fragments were removed successfully using
dissection into the S3 foramen. The broken lead had
been in place for 1.9 years and the body mass index
(BMI) of the patient was 35.3. Mean BMI for our cohort
was 30.0 + 8.2 kg/m?, Table 1. The suspected etiology
of breakage was weakening of the lead by inadvertent
clamping with the hemostat during dissection.

Discussion

Herein we present a novel and standardized surgical
technique for removal of the Interstim permanent tined
lead. During our first attempted tined lead removal
the lead broke due to either weakening of the lead from
inadvertent clamping of the lead with a hemostat or
from poor technique. This prompted us to establish
a standardized surgical approach for safer removal of
thelead. Since standardizing our approach, only 1lead
has broken out of 28 attempts (3.6%). We believe that
taking the extra time to dissect and completely free
the lead from any adhesions all the way to the sacrum
makes for safer removal. Additionally, wrapping the
lead around a curved hemostat and slowly twisting
it provides constant and firm tension on the lead and
decreases the risk of lead fragmentation.

We feel a standardized approach for removal
is important given that surgical re-intervention or
explantation of the SNM is not uncommon. In a
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TABLE 1. Patient characteristics

Patient Sex (M/F) Age BMI
1 F 71 21.9
2 F 53 221
3 F 51 254
4 F 36 25.9
5 F 29 244
6 F 21 31.6
7 F 67 37.6
8 F 53 23.0
9 F 72 154
10 F 61 33.0
11 F 54 39.5
12 F 62 449
13 M 45 26.4
14 F 58 51.2
15 F 66 26.9
16 F 63 271
17 F 62 213
18 M 72 36.8
19 F 28 26.6
20 F 66 37.8
21 F 56 28.3
22 F 67 41.8
23 M 70 35.3
24 F 57 224
25 F 63 34.0
26 F 45 36.0
27 F 52 25.7
28 F 83 21.6
29 F 29 25.8

Reason for removal Lead break (Y/N)
Failed
Discomfort
MRI
Discomfort
Failed
Discomfort
Failed
Failed
Failed

MRI
Discomfort
Failed
Discomfort
Discomfort
Discomfort
MRI

MRI

Failed
Discomfort
MRI
Discomfort
Failed
Failed
Failed

MRI

Failed

MRI
Discomfort

2222222227222 272Z27227227Z2ZZZZZZZZZZZZX<

Discomfort

Failed = failure SNM with return of symptoms; Discomfort = discomfort or pain from the Interstim; MRI = need for a MRI

recent study by Peeters et al, 41% (n = 88) of patients
required at least 1 surgical re-intervention with 26%
(n = 39) of patients requiring device explantation."
A study by Al-zahrani et al assessed their 14 year
experience with SNM and found a success rate of
84.8%, although a 20.8% explantation rate.? It should
be noted that the tined lead was only used in 27.1% of
their study population.'? Prior studies have shown an
explantation rate of approximately 9.8% to 14%.5'%17
Our experience is similar to the above reports with an
explantation rate of 14.1%.
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A recent educational brief issued by Medtronic
highlights the issue of tined lead breakage during
removal.'’ According to their brief, through 2010 a
total of 45 reports of lead breaking during explantation
occurred.”” Although they report approximately 1%
of explanted leads break," it is important to note that
their data is from spontaneous voluntary reporting
only and we believe the rates of lead fragmentation
are likely much higher. Over a 12 month period, we
found 17 reported cases in the MAUDE database of
a lead breaking during explantation. Although this
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represents a small percentage of the overall self-
reported MDRs over the course of 1 year, it shows that
this is a more widespread problem than previously
thought and one that requires a standardized technique
for removal given the potential for complications.

According to the Medtronic educational brief,' the
lead should be removed by providing gentle traction
and pulling in a straight line from the lead introducer
site and not from the neurostimulator battery pocket.
They note that if the lead cannot be removed by
gentle traction, dissection can be utilized to release
the tines. Failure to remove the device properly may
result in retained lead fragments and the potential
for pain, fragment migration, MRI complications or
inability to obtain an MRI, and revision surgery."” The
complications of unrecognized retained lead fragments
were also highlighted in a public health notification by
the FDA in 2008’ and in reports issued to the MAUDE
database as highlighted in the introduction section
of this paper. Examples in other fields highlight the
necessity for removal of retained fragments. Martin et
al reported that retained leads for cardiac implantable
electronic devices can result in erosion through blood
vessel walls and into adjacent structures, embolization,
or fragment migration.’® Although this example is
different than retained lead fragments following SNM,
it represents the potential complications of leaving
retained metallic fragments behind.

Our study is limited by its retrospective design
as well as the fact that this represents the experience
of a single surgeon at a single tertiary care center.
Thus, generalization to the broader population may
be difficult and more prospective data is needed to
elucidate how common this problem is and to determine
whether this standardized surgical technique can be
replicated by others. Even with these limitations, we
feel a standardized technique for removal is important
in improving the safety of this procedure.

Conclusion

We present a safe technique for the removal of an
Interstim permanent lead. Although actual rates of leads
breaking during removal are unknown since its reporting
is voluntary; it is likely more common than previously
stated. Overall lead breakage at our institution was
3.6% following standardization of our technique. The
concern for retained lead fragments and the challenges
of dissection of the fibrous capsule around the lead
prompted our standardization of technique. t
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