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Abstract

Retained fractured epidural catheter fragments are a rare but potentially serious complication
of neuraxial anaesthesia, with reported incidences ranging from 0.002% to 0.055%. Despite
their infrequency, management remains controversial, particularly in asymptomatic patients,
due to the balance between risks of surgical retrieval and potential long-term complications
such as migration, infection, granuloma formation, and neurological compromise.

Method and objectives: This was a retrospective study of nine patients with retained epidural
catheter fragments following lumbar epidural anaesthesia. The objective of the study is to
determine outcomes of treatment and to design a management guide for future use.

Results: Computed tomography (CT) scan successfully localized the retained fragments in all
cases, with fragment lengths ranging from 0.9 cm to 15 cm, and locations including intra-
canal, interlaminar, and paraspinal regions. Seven patients underwent surgical removal within
2-5 days of the incident, while two were managed conservatively. Surgical outcomes were
rather favorable.

Conclusion: Our findings support CT scan as the primary imaging modality for accurate
localization of retained catheter fragments. Clinical decisions should be guided by
symptomatology, fragment location, length, and age factors. Based on expert consensus, we
propose a structured management algorithm emphasizing early imaging, risk stratification,
and shared decision-making. This approach aims to standardize care, reduce morbidity, and
address medicolegal considerations in both tertiary and resource-limited settings.
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Introduction

Epidural anaesthesia is a widely used and generally safe technique for lower limb surgery,
obstetric procedures, and perioperative pain management. Audits and contemporary reviews
have demonstrated a low incidence of serious complications associated with neuraxial
techniques (1). Nevertheless, complications may include post-dural puncture headache,
epidural hematoma, abscess formation, and rarely, fracture and retention of the epidural
catheter (2; 3; 4).

The reported incidence of retained epidural catheter fragments in adults ranges from 0.002%
to 0.055% (2; 3; 4). Despite its rarity, this complication presents a significant clinical
dilemma. While symptomatic patients typically warrant surgical intervention, management of
asymptomatic patients remains controversial. Conservative management carries risks such as
migration, abscess formation, granuloma development, and delayed neurological compromise
(5;6;7;8;9; 10; 11), whereas surgical removal may result in dural injury, neurological
deficit, wound complications, or failure of retrieval (12; 13).

Increasing medicolegal expectations regarding disclosure of adverse events further
complicate decision-making and necessitate transparent communication with patients and
families (14; 15). We present a case series of nine patients with retained fractured epidural
catheter fragments and propose a consensus-based management algorithm to guide clinical
practice for retained epidural catheters.
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Material and Methods

This was a retrospective analysis of a two-center case series, in which all patients with
retained epidural catheter were referred and managed between January 2023 to December
2025. The primary objective was to evaluate the effectiveness of the available treatment plans
and the outcome. Inclusion criteria comprised all patients with a retained epidural catheter
following neuraxial anaesthesia who were referred to the spine team at their respective
institutions. Patients who declined management by the spine team were excluded. All
referrals were made directly by the anesthetic team.

Upon referral, patient is evaluated for signs and symptoms of the retained catheter.
This is done after resolution of anesthetic effects to avoid an inaccurate clinical finding.
Identification of the entry point of the retained catheter is scrutinized to determine if there is
any portion remained externally visible. The existing catheter examined and estimation of
retained catheter is made based on the missing segment. A computed tomography (CT) scan
of the lumbar spine was subsequently performed to identify the retained fragment.
Concurrently, incident reports were filed, and the hospital’s medicolegal team was notified.

Following completion of all investigations, a multidisciplinary meeting was convened
to determine the most appropriate management. The recommended plan was then discussed
with the patient, outlining the options of surgical retrieval versus conservative management.
Patients were counselled on the risks and benefits of surgical intervention, expected
outcomes, and potential long-term sequelae.

Surgical retrieval was performed within day 2 to 5 based on feasibility. Explorative
techniques and including open laminotomy was performed to retrieve the retained catheter.
Post operative, patients were monitored for neurological symptoms and wound healing prior
to discharge and further monitored for 6 months. Conservatively treated patients were
monitored for the same period. The secondary objective of this study was to share
institutional experience and develop a standardized guideline for the management of retained
epidural catheters.
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Results

Case 1:

A 22-year-old male underwent lower limb fixation under epidural anaesthesia. During
catheter removal, approximately 5 cm of the catheter was noted to be missing. An MRI scan
demonstrated a retained fragment within the spinal canal. An initial removal attempt was
unsuccessful. Then, a CT scan was performed clearly delineating the fragment. Re-
exploration attempt thereafter was successful.

Case 2:

A 32-year-old female undergoing lower limb surgery sustained catheter fracture during
removal, leaving approximately 8 cm in situ. CT imaging localized the fragment to the
paraspinal region outside the spinal canal. Surgical exploration enabled successful removal
without sequelae.

Case 3:

A 26-year-old female underwent elective caesarean section with bilateral tubal ligation.
Difficulty threading the epidural catheter resulted in fracture during removal, leaving a 1 cm
fragment. CT localized the fragment to the L3/L4 interlaminar space. Patient consented for
removal which was successfully removed at the 72-96 hour interval after the incident.

Case 4:

A 28-year-old male undergoing lower limb fixation when the anaesthetist had abruptly pulled
the on the catheter resulting shearing at the Touhy needle leaving approximately 15 cm
(Figure 2). It was confirmed to be within the spinal canal between L2 and L4 as per CT
imaging. The retained catheter was coiled and located anterior to the cord and removal was
successful.

Case 5:

A 60-year-old lady undergoing a total knee replacement had a difficult epidural insertion.
There was a call to abandon the procedure and upon removal of the catheter, roughly 9mm
(Figure 1) of catheter tip was missing. CT imaging had located the fragment at the L3/4
interlaminar space. Surgical removal was performed on postoperative day two. The patient
developed superficial wound dehiscence that resolved with conservative wound care and
antibiotics.

Case 6

A 79-year-old male with underlying diabetes was planned for foot debridement. The
anaesthetist had difficulty epidural insertion leading to retained catheter approximately 3.5
cm at L1/L2 space. Due to active foot infection and poor surgical fitness, conservative
management was opted. The patient had remained asymptomatic from the retained fragment
during follow-up.
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Case 7

A 25-year-old female in labour sustained catheter fracture during attempted epidural
analgesia, leaving approximately 4 cm within the spinal canal and visualised with CT
imaging. Laminotomy was performed for removal on day 4. She later reported mild
mechanical low back pain with strenuous activity.

Case 8

A 27-year-old female in labour sustained catheter fracture leaving approximately 10 cm
within the paravertebral musculature, extending anteriorly and abutting the inferior vena
cava. CT imaging had confirmed the location, and surgical removal was successfully
performed at day 4.

Case 9

A 77-year-old female undergoing hip fixation sustained fracture of an epidural catheter tip
measuring less than 1 cm. CT imaging located the fragment within the spinal canal. After
counselling, the patient declined surgical intervention. She has remained asymptomatic at 6
months of follow up.
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A total of 9 patients were referred to Spine team for retained epidural catheters. There
were 6 females and 3 males with a mean age of 50.5(range: 22-79). Six patients were being
administered neuraxial anaesthesia for elective procedures and 3 others were undergoing
emergency procedures. The epidural catheters were all administered at the lumbar region.
Fortunately, none of the 9 patients had demonstrated acute symptoms after the event. An
Magnetic Resonance Imaging (MRI) was performed for the first case. The remaining cases
were managed with only Computed tomography (CT) scan imaging to identify location of the
retained fragments. Location of the retained fragments were identified to be within the canal
(intra-canal, interlaminar = 7) and outside the canal (paraspinal= 2). Average length of the
retained catheter was 5.6 cm whereby the shortest length of retained epidural catheter
measured 0.9cm (Figure 1) to and longest 15 cm (Figure 2). Patient in case No. 8 had a 12cm
catheter located paraspinal (Figure 3) and reported migrated anteriorly and abutting the
inferior vena cava (IVC) (Figure 4). Seven patients had undergone surgical retrieval and 2
opted for conservative management. There were no crossovers from the conservative to the
surgical group. Case No.1 had failure in removal at the first attempt after only MR images
available. A CT scan done and revisit to remove was successful. The other cases with surgical
intervention had no intra-operative complications. Two patients had post operative
complications, one with a wound dehiscence which was managed as an outpatient with
wound care and the other with low back pain managed with physiotherapy sessions. At 6
months follow-up, there were no further complications reported.

Based on experience derived from these cases, consensus was achieved using a
Delphi method to a management algorithm. Main objective of the algorithm is to provide a
clear, standardized management for subsequent case referrals, applicable in all clinical
scenarios be it in a tertiary or resource limited settings. The algorithm aims to establish a
common framework among practitioners, facilitating consistent reporting of outcomes and
promoting best medical practices. Additionally, this framework may support the
standardization of care, thereby potentially reducing medicolegal risk.
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Discussion

Epidural catheters are designed to be flexible, stretch-resistant, biologically inert, and
radiopaque to reduce complications during neuraxial anaesthesia (4). Despite these design
features, catheter fracture may still occur, commonly due to shearing by the Tuohy needle
during insertion or withdrawal (4; 16).Other contributing factors include difficult insertion,
multiple attempts, excessive catheter advancement, knotting, patient movement, and
degenerative spinal changes (6; 13; 17).

First and foremost immediate disclosure to the patient is essential and constitutes both
an ethical and medicolegal obligation (5; 14). Clinical assessment should be performed after
resolution of anaesthesia to allow accurate neurological evaluation. Although most retained
catheter fragments remain asymptomatic, acute symptoms such as radicular pain,
neurological deficit, cerebrospinal fluid leak, or localized back pain require urgent
intervention (6; 9; 18)

Accurate localization of the retained catheter fragment is pivotal in guiding
management. Plain radiographs, ultrasound, CT, and MRI have previously been described for
fragment identification (4; 19). Nevertheless, Computed Tomography (CT) imaging has
consistently demonstrated superior sensitivity in identifying retained epidural catheter
fragments and delineating their anatomical relationship to neural structures (4; 7; 14; 15; 19).
In our series, CT imaging accurately localized retained fragment in all cases. Magnetic
Resonance Imaging (MRI) scans, while useful for evaluating surrounding soft tissue
pathologys, it is less reliable for identifying catheter fragments and carries a theoretical risk of
fragment migration or thermal injury in catheters containing metallic components (12).
Therefore, a CT scan should be considered as the primary imaging modality in suspected
retained epidural catheter fragments.

Management of symptomatic patients is generally straightforward, with surgical
removal indicated in the presence of neurological deficits, cerebrospinal fluid leakage,
exposed catheter fragments, or pain (6; 9; 18). As for asymptomatic patients, conservative
management is widely adopted as the main stay treatment but remains controversial. The
conservative narratives are justified by idea of the retained catheter is an inert object which is
clinically silent where removal poses a procedural risk. Although epidural catheters are
manufactured from inert materials, adverse tissue reactions have been reported, including
abscess formation, granuloma development leading neurological compromise due to canal
stenosis (5; 8). Moreover, retained fragments located within the spinal canal have been
associated with nerve root compression, dural erosion, cerebrospinal fluid leakage, and
delayed subdural hematoma (6; 7; 9; 10; 11).

From our experience and substantiated by previous reports, fragment length appears
to weigh on the risk whereby longer retained fragments possibly coil around nerve roots, and
smaller fragments have higher tendency to unpredictably migrate within the spinal canal (6;
9).Retained catheter locations are imperative as highlighted by Ugboma et al. where a
retained catheter migration into the intrathecal space resulted in cerebrospinal fluid leakage,
while Tarukado et al. described dural erosion caused by a retained catheter fragment. Thus
both authors recommended removal when fragments are retained within the spinal canal (6;
11).Nevertheless, surgical removal is not without risk, which include dural tears, infection,
neurological injury, and wound complications (12; 13; 20) . Despite the success of
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conservative management, Felix Corr et al do report a 39% crossover to surgical management
due to various reasons raising questions if a delay was necessary. (21)

Age is a key factor and particularly in the paediatric patients due to their ongoing
spinal growth and development. In view of that, retained epidural catheter fragments may
carry a higher risk of migration, fibrosis, and dural erosion over time (22; 23; 24). Mitra and
Fleischmann suggested that surgical removal may be a reasonable option to reduce long-term
neurological sequelae in paediatric patients (13). However, surgical intervention requiring
bony decompression carries a recognized risk of late spinal deformity in the developing spine
and should be a emphasised during doctor-patient discussion (25).

Currently there is no consensus for timing of removal. However early surgical
intervention may be technically advantageous, as it allows utilization of the original puncture
tract before fibrosis or adhesions develop. (16; 20). The optimal duration of follow-up for
conservatively managed patients remains unclear. Delayed complications have been reported
from 12 up to 18 years after the initial event, suggesting that short-term observation may
underestimate long-term risk (7; 26). Therefore, patients opting for conservative management
must be counselled regarding the possibility of delayed complications. Recommendation
would be if patients be on a structured surveillance and well informed of the red flag signs.

Due to the rarity of retained epidural catheter fragments, no universally accepted
management guidelines exist. Several authors have proposed individualized approaches based
on fragment location, length, and symptoms (2; 3; 4). Building upon these principles, we
developed a management algorithm using expert consensus derived through the Delphi
technique (27). The experts comprised of seniors spine surgeons from the Ministry of Health,
Malaysia with more than 100 years of combined experience in spinal surgery. The consensus
on treatment is summarised into a flow chart as per Appendix 1.

In the algorithm, we had categorized into symptomatic and asymptomatic patient. The
imaging of choice is a Computed Tomography ( CT) scan not only as it more reliable in
delineating the fragments but also as it more assessable. Key decision variables include
location of retained fragment (intra-canal vs extra-canal), retained fragment length and
patient age group. The time frame of 72 hours takes into account balancing the necessary
investigations, and early intervention with risk of migration. Conservative treatment is still an
appropriate choice as conditions dictate. The algorithm highlights shared decision making in-
line with respecting patients autonomy after clear risk-benefit have been discussed with both
surgical treatment and alternatives. The proposed algorithm (Appendix 1) provides a
structured framework to support clinical decision-making in both tertiary and also resource-
limited settings.
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Strength and Limitations

The nature of this complication and rarity of the retained epidural catheters leaves only a
retrospective study feasible. Therefore, given more cross centre collaboration could prove
beneficial in improving quality of the data collection and eventually further enhance clinical
consensus in the management of this type of cases. Nevertheless, the consensus arrived in
developing the algorithm is backed by years of experience and could prove a large stepping
stone in the management of retained epidural catheters.

Conclusion

Retained fractured epidural catheters, though rare, can represent a serious
complication with potential for delayed neurological and infective sequelac. While many
patients remain asymptomatic, the unpredictability of long-term outcomes necessitates
careful risk stratification and shared decision-making. A structured management algorithm
facilitates consistent, evidence-based care while minimizing patient morbidity and
medicolegal risk.
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Table 1: Summary of the 9 cases in the series. Demographics, case details, treatment and

outcomes.
Surgery Puncture . . Retained | Treatment .
Case | Age | Gender (Elective/Emergency) | Level Symptoms | Imaging | Location Length (Day) Complications
Lower limb fixation CT, Intra- Surgery .
1 22 | Male (Elective) Lumbar | None MRI canal 5cm (Day 5) nil
Lower limb fixation . Surgery .
2 32 | Female (Elective) Lumbar | None CT Paraspinal | 8 cm (Day 5) nil
Elective Caesarean Inter- Surgery .
3 26 | Female Elective Lumbar | None CT laminar 1 cm Dav 3 nil
y
Lower limb fixation Intra- Surgery .
4 28 | Male (Elective) Lumbar | None CT canal 15 cm (Day 4) nil
Total knee
5 60 | Female | replacement Lumbar | None CT Inte.r- 0.9 cm Surgery ( Wognd
(Elective) laminar Day 2) dehiscence
Lower limb Intra-
6 79 | Male debridement Lumbar | None CT canal 3.5cm Conservative | nil
(Emergency)
Emergency
7 25 | Female | Caesarean Lumbar | None CT Intra- 4 cm Surgery ( LO.W back
(Emergency) canal Day 4) pain
Emergency nil ( Catheter
8 27 | Female | Caesarean Lumbar | None CT Paraspinal | 12cm Surgery ( mlgra}ted
(Emergency) Day 4) anter%orly
abutting IVC)
9 77 | Female Lower. limb fixation Lumbar | None CT Intra- I cm Conservative | nil
(Elective) canal




UNDER PEER REVI EW

Figure 1: Case No 5. Shortest retained catheter within our series at 0.9mm which was located
via CT scan.
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Figure 2: Case 4. Image of removal of the longest retained catheter in our series at 15cm.
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Figure 4

Figure 3 & 4 : Case 8, 12 cm retained catheter. CT image, showing the catheter migrated
anteriorly and abutting the inferior vena cava
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Appendix 1: Algorithm for Retained Epidural Catheter

Referral

\ 4

Clinical assessment:

1. Symptoms: Pain/Neurological deficit (MRI required)
2. Inspect entry site skin condition (eg: catheter remnant)
3. Establish estimated retained length.

4. Identify type of Catheter*

v

Imaging: CT scan

e Symptomatic

e Exposed catheter

Disclosure to patient/family on
incident by Anaesthetic team.
Incident report and inform hospital
medicolegal team

Asymptomatic

Follow up for
Conservative
Management:

Adult: 1 year

Paediatric: Up to 18

years old/Skeletal
Maturity
e Located within spinal canal** e Located outside spinal canal** Repeat Imaging if
Remove - OR AND symptomatic
Timing< 72 H e >1cmin length e <l cmin length
e <18 years old***
Failure: Failure: .
. Conservative
L » | Asymptomatic —_—

imaging.

Symptomatic, attempt after repeat

** As per CT imaging

*Caution with MRI in metal tip catheter

***Patient/ Parents discretion after consulting on the pros and cons on surgical
Vs conservative treatment.

This flow chart is a recommended systemic management to retained epidural catheters.
Clinicians are advised to apply based on individual scenarios.
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