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Abstract

The retained catheter fragment is a rare complication when performing epidural
techniques. There is a paucity of studies available, with Australian data quoting an
incidence of 1 in 60,000. For this article, we reviewed 36 case reports of retained
epidural catheters between 1995 and 2020. The case reports found computed
tomography scansto be the most reliable modality to investigate a retained epidural
catheter. The decision to surgically remove or treat conservatively should be multi-
disciplinary with most operations involving symptomatic or long fragments. In our
review, we found 25 (69.4%) reports of surgical removal, with 21 opting forimmediate
removal. Conservatively treated retained fragments should be monitored for neu-
rological or infective complications. Patients should receive a follow-up plan and be
educated regarding red flag symptoms to facilitate further management. For future
reference, a detailed documentation of the incident, parties involved, discussions,
and decisions should be made.

Keywords: anaesthesia, complications, retained epidural catheter, surgical inter-
vention

Correspondence: Norliza Mohd Nor, Master of Medicine (Anaesthesiology), Department of
Anaesthesiology and Intensive Care, Selayang Hospital, Selangor, Malaysia
E-mail: liz251069@yahoo.com



https://doi.org/10.35119/myja.v2i2.50
mailto:liz251069@yahoo.com

Retained epidural catheter 147

Introduction

The retention of an epidural catheter brings about significant distress to patient and
doctor. A retained epidural catheter can occur as a result of shearing through the
Touhy or fracturing of the catheter due to excessive traction upon removal. Inert
and rarely causing complications, it commonly poses psychological and possible
litigative implications rather than neurological deficit or permanent disability. The
purpose of this review article is to facilitate decisions and clinical management of a
retained epidural catheter.

Incidence

Theincidence of a retained epidural catheter is rare, occurring 1 in 60,000 catheters
based on Australian data.! Due to its infrequency, there is a paucity of experimen-
tal studies, randomised control trials, or meta-analyses regarding this subject. For
the purpose of this article, we reviewed 36 case reports between the years 1995
to 2020. Epidurals were commonly placed in obstetrics, with 14 cases of labour
analgesia and 1 case of Caesarean section (41.7%). There were 7 (19.4%) gynaeco-
logical cases including 4 hysterectomies, and 7 (19.4%) orthopaedic cases including
5 arthroplasties. Other disciplines included 4 (11.1%) urological cases, 3 (8.3%)
from general surgery including 2 of which were from hepatobiliary. 22 (61.1%) cases
involved solely an epidural for analgesia or anaesthesia, 10 (27.7%) combined with
spinal anaesthesia, and the remaining 4 cases (11.1%) as a supplement to general
anaesthesia.

Potential mechanisms and risk factors

From our review, 15 (41.6%) catheters were retained during removal,?*¢ and 8
(22.2%) catheters could not be removed due to knotting.'”?* Knotted catheters
mostly involved excessive lengths threaded during insertion ranging 4 to 17 cm with
amedian length of 7cm. We found 5 (13.8%) cases whereby a fragment was sheared
off as a result of being cut by the Touhy needle as it was withdrawn through it**2¢
and 4 (11.1%) cases of fragments fracturing from excessive force during extraction
together with the Touhy needle.’®?*% There were 2 cases where the retained
catheters were incidental findings many years after insertion®3*and 1 case of
migration to the paravertebral space.®
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Radiological investigation

Computed tomography (CT) is the recommended method of radiological inves-
tigation to detect the presence and location of a retained catheter.”*** In our
review, 9 CT scans were performed with 7 (77.8%) scans correctly identifying the
catheter.”32%2" However, the radio-opaque nature of most catheters would justify
a simple radiograph in the absence of CT scan. All 6 case reports where X-rays were
performed located the catheter. Magnetic resonance imaging (MRI) scans appeared
less reliable, with the 6 scans performed only locating 4 (66.6%) retained fragments.
Additionally, burns and migration are also a concern during MRI scans, especially
with wire-reinforced catheters.

Decision for surgical removal

Indications for surgical removal include intrathecal migration, neurological
symptoms, or an exposed fragment potentially forming a channel for infection.
However, conservative treatment for asymptomatic patients has been reported.
There is a lack of evidence regarding timing of surgery with potential migration,
adhesions, and scar formation complicating delayed removal. In our review, we
found 25 (69.4%) cases of surgical removal, with 21 opting for immediate removal.
Timing of delayed removal ranged from 7 months to 12 years with equivocal surgical
difficulty.®?%3134 The option for surgical removal, timing of surgery, or conservative
treatment should involve a multidisciplinary decision between Anaesthesia, Spine/
Orthopaedics, and Neurosurgery to weigh the risks and benefits of each treatment
option for the patient.

Length of retained catheter versus Management

20

)

16
14
12

Length of reatined fragment (cm
000000 000 o0 0O

o N A~ O
[ ]

Conservative Surgical removal

Management

Fig. 1. Scatterplot of length of retained catheter versus management.
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Table 1. Factors regarding surgical removal of a retained epidural catheter

Surgical removal Conservative treatment

Exposed catheter fragment acting as fistula/ | Complications are rare

channel*™ Asymptomatic fragment

Symptomatic fragment®26:28:34 Avoids complications of major surgery***
Retained length>5cm Small retained fragment

Intrathecal migration
Patient preference

Table 2. Red flag symptoms of a retained epidural fragment

Symptoms to look for

Lower back pain

Palpitations and pallor

Paraesthesia (numbness)

Convulsions (fitting)

Swelling, bogginess and erythema at insertion site
Transient or permanent paralysis

Radicular pain migrating to legs

Urinary /bowel incontinence

Headache

Signs of infection, e.g., fever

There were 10 (27.8%) catheters externally exposed due to knotting or migration,
4 (11.1%) cases with neurological deficit,5,26,28,34 [5, 26, 28, 34] and 1 case of
fragment migration during follow-up for conservative treatment.® The remaining
surgeries were due to the patient’s preference in 3 (8.3%) cases, with 11 case reports
not stating the indication for surgery. From our limited evidence, conservative
management tends to involve fragments <5 c¢cm, as illustrated in Figure 1.

Spine surgery is not without its own complications, with 1 case of surgical site
infection'* and 2 cases of transient postoperative lower back pain treated with phys-
iotherapy.3>** From our review, factors that may influence the decision to operate
have been summarised in Table 1.

Thedecisionto leave theretained epidural catheterin situ should beaccompanied
by a detailed explanation of a follow-up plan to the patient and family. This should
include symptoms of catheter-related complications as outlined in Table 2,°
including advice to seekimmediate medical attention in the event of a symptomatic
fragment. An information card warning of the presence of the retained fragment
with red-flag signs stated therein can be given to the patient. We recommend
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following patients up a month after discharge with subsequent intervals ranging
between 6 months up to annually, with eventual discharge if they remain asymp-
tomatic thereafter. A detailed documentation of the incidence, discussion, and
decisions should be made for future reference. A flowchart that summarises our
suggested management algorithm is included as Appendix 1.

Potential preventive measures

Severalarticleshave suggested preventive measuresforaretained epidural catheter.
Experience and skill are of utmost importance, be it in the operator or supervisor
role. In cases of multiple attempts, the catheter should always be withdrawn
together with the Touhy needle to prevent shearing. During removal, a continuous
low-force traction limits strain on the catheter and may prevent breakage. In the
event of catheter stretching, stopping and allowing a few hours’ grace period before
reattempting can help prevent fracturing of the catheter. Slow injection of a saline
bolus through the catheter may free it from surrounding tissue entanglements.>*
Patient positioning can improve removal success rates, with a lateral decubitus
position or the position previously adopted during insertion potentially reducing
the force required during removal.*®> However, these manoeuvres come with the
caveat that there is a paucity of evidence to support their efficacy and should be
utilised with caution.

Conclusion

A retained epidural catheter is a rare and distressing occurrence. Surgical removal
should be a holistic multidisciplinary decision considering the clinical factors and
patient’s wishes. Patient education and follow-up are hallmarks of conservative
management in the asymptomatic patient.

Declarations

Ethical approval and consent to participate
Not required

Competing interests
None to declare.



Retained epidural catheter 151

Funding
None to declare.

Acknowledgements
None to declare.

References

10.

11.

12.

Collier C. Epidural Catheter Breakage: A Possible Mechanism. Int J Obstet Anesth. 2000;9(2):87-93.
https://doi.org/10.1054/ijoa.1999.0354

Lee Y-H, Hwang HY, Sim W-S, Yang M, Lee CJ. Breakage Of A Thoracic Epidural Catheter During
Its Removal-A Case Report. Korean J Anesthesiol. 2010;58(6):569-72. https://doi.org/10.4097/
kjae.2010.58.6.569

Ugboma S, Au-Truong X, Kranzler LI, Rifai SH, Joseph NJ, Salem MR. The Breaking Of An Intrathe-
cally-Placed Epidural Catheter During Extraction. Anesth Analg. 2002;95(4):1087-9. https://doi.
0rg/10.1097/00000539-200210000-00055

Zahid Z, Zbeidy R. Retained Epidural Catheter: A Case Report Of A Pregnant Woman And A Literature
Review Of Prevalence, Etiology, And Management. Journal Of Medical Research And Health Educa-
tion. 2018;2:2.

Blanchard N, Clabeau J-J, Ossart M, Dekens J, Legars D, Tchaoussoff J. Radicular Pain Due
To A Retained Fragment Of Epidural Catheter Anesthesiology. 1997;87(6):1567-9. https://doi.
0rg/10.1097/00000542-199712000-00036

Tarukado K, Oda T, Tono O, Suetsugu H, Doi T. A Retained Epidural Catheter Fragment Treated By
Surgery. Asian Spine J. 2015;9(3):461-4. https://doi.org/10.4184/asj.2015.9.3.461

Anwari JS, Al-Wahbi Y, Al-Nahdi S. A Broken Catheter In The Epidural Space. Neurosciences (Riyadh).
2014;19(2):138-41. PMID: 24739413

Arun N, Kumar M, Pankaj S. Retained Broken Epidural Catheter: What To Do? Journal Of Indira Gandhi
Institute Of Medical Sciences. 2020;6(1):90.

Gehan G, Mongolfier R, Coulon JM, Mahanna B, Bahloul H. Rupture D’un Cathéter Péridural, Devenir
De L’extrémité Laissée En Place. A Propos D’un Cas. Ann Fr Anesth Reanim. 2010;29:403-4. https://
doi.org/10.1016/J.ANNFAR.2010.03.004

Hippalgaonkar AV, Kudalkar AG, Gaikwad SM, Modak S, Gupta HB, Tendolkar BA. Successful
Management Of A Broken Epidural Catheter!!! Saudi J Anaesth. 2017;11(2):228-31. https://doi.
0rg/10.4103/1658-354x.203029

Payal Shah SR, Monika Mahajan, Usha K Chaudhary, Vrinda Chauhan, Ajay Verma. Retained And
Broken Epidural Catheter: A Case Report. Journal Of Dental And Medical Sciences. 2019;18(7).
https://doi.org/10.9790/0853-1807057072

Sheehan C, Sodhi V. Retained Epidural Catheter Tip. Int J Obstet Anesth. 2012;21(4):389-90. https://
doi.org/10.1016/j.ijoa.2012.07.001



https://doi.org/10.1054/ijoa.1999.0354
https://doi.org/10.4097/kjae.2010.58.6.569
https://doi.org/10.4097/kjae.2010.58.6.569
https://doi.org/10.1097/00000539-200210000-00055
https://doi.org/10.1097/00000539-200210000-00055
https://doi.org/10.1097/00000542-199712000-00036
https://doi.org/10.1097/00000542-199712000-00036
https://doi.org/10.4184/asj.2015.9.3.461
https://doi.org/10.1016/J.ANNFAR.2010.03.004
https://doi.org/10.1016/J.ANNFAR.2010.03.004
https://doi.org/10.4103/1658-354x.203029
https://doi.org/10.4103/1658-354x.203029
https://doi.org/10.9790/0853-1807057072
https://doi.org/10.1016/j.ijoa.2012.07.001
https://doi.org/10.1016/j.ijoa.2012.07.001

152

KTan TM et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Tina M Yu MN, Solmaz P Manuel. Surgical Management Of The Retained Epidural Catheter Fragment
Complicated By Postoperative Phlegmon. J Anest & Inten Care Med. 2018;5. https://doi.org/10.19080/
JAICM.2018.05.555660

Drake E, Chapman K. Can You Perform Regional Anaesthesia In Proximity Of A Retained Fragment Of
Epidural Catheter? Int J Obstet Anesth. 2021;47. https://doi.org/10.1016/j.ij0a.2021.103194
Gompels B, Rusby T, Slater N. Fractured Epidural Catheter With Retained Fragment In The Epidural
Space—A Case Study And Proposed Management Algorithm. BJA Open. 2022;4:100095. https://doi.
0rg/10.1016/j.bjao.2022.100095

Patel A, Adsul N, Mahajan S, Chahal RS, Kalra KL, Acharya S. Incidental Unintentional Breakage Of
Epidural Catheter In Supralaminar Area: A Case Report. Surg Neurol Int. 2021;12:129. https://doi.
0rg/10.25259%2FSNI_745_2020

Chang P-Y, Hu J, Lin Y-T, Chan K-H, Tsou M-Y. Butterfly-Like Knotting Of A Lumbar Epidural Catheter.
Acta Anaesthesiologica Taiwanica. 2010;48(1):45-8. https://doi.org/10.1016/S1875-4597(10)60010-0
Esqueda-Arriaga MA, Martinez-Arriaga GJ. Surgical Removal Of Retained Epidural Catheter. A Case
Report. Revista Mexicana De Anestesiologia. 2009;32(3):191-5.

Yallapragada SV, Vemuri NN, Shaik MS. A Knotty Affair. Southern African Journal of Anaesthesia and
Analgesia. 2015;21(2):49-50. https://doi.org/10.1080/22201181.2015.1028221

Molina-Garcia RA, Mufioz-Martinez AC, Hoyos-Pescador R, De La Torre-Espinosa R. Retained Epidural

Catheter: A Rare Complication. Report Of Two Cases. Colombian Journal of Anesthesiology.
2017;45:4-7. https://doi.org/10.1016/j.rcae.2016.02.009

A. Orfi PYD, J.F. Brichant. Knotted Epidural Catheter: The Role of Determining A Catheter’s Ultimate
Tensile Strength Before Pulling On It. A Case Report and Literature Review. Acta Anaesth Belg.
2020;71:95-100.

Renehan EM, Peterson RA, Penning JP, Rosaeg OP, Chow D. Visualization Of A Looped And Knotted
Epidural Catheter With A Guidewire. Can J Anesth. 2000;47(4):329-33. https://doi.org/10.1007/
bf03020947

Al-Kayed O, Al-Bouti F, Ababneh M. Surgical Removal Of A Looped And Knotted Epidural Catheter
In A Postpartum Patient--A Case Report. Middle East Journal Of Anaesthesiology. 2008;19(4):913-8.
PMID: 18630778

Chhabada R RS, Malik S, Pangam H. A Rare Presentation Of Broken Epidural Catheter. Journal Of
Anaesthesia and Critical Care Case Reports. 2020;6(2):23-4. https://doi.org/10.13107/jaccr.2020.
v06i02.152

Gulcu N, Karaaslan K, Kandirali E, Kocoglu H. Detection Of A Retained Epidural Catheter Fragment.
Reg Anesth Pain Med. 2006;31(6):589. https://doi.org/10.1016/j.rapm.2006.08.004

Noblett K, Mckinney A, Kim R. Sheared Epidural Catheter During An Elective Procedure. Obstet
Gynecol. 2007;109(2 Pt2):566-8. https://doi.org/10.1097/01.a0g.0000253246.56575.84

Agustin S, Martin Pérez De P, Lorena D. Sectioned Epidural Catheter. Revista Médica Del Uruguay.
2022;38(2). https://doi.org/10.29193/RMU.38.2.11

Staats PS, Stinson SM, Lee RR. Lumbar Stenosis Complicating Retained Epidural Catheter Tip. Anes-
thesiology. 1995;83(5):1115-8. https://doi.org/10.1097/00000542-199511000-00027

Sardana DK, Panaych K, Samra T. Broken Epidural Catheter: An Anesthesiologist’s Dilemma. J Case
Rep. 2017;7(1):116-8. https://doi.org/10.17659/01.2017.0032



https://doi.org/10.19080/JAICM.2018.05.555660
https://doi.org/10.19080/JAICM.2018.05.555660
https://doi.org/10.1016/j.ijoa.2021.103194
https://doi.org/10.1016/j.bjao.2022.100095
https://doi.org/10.1016/j.bjao.2022.100095
https://doi.org/10.25259%2FSNI_745_2020
https://doi.org/10.25259%2FSNI_745_2020
https://doi.org/10.1016/S1875-4597(10)60010-0
https://doi.org/10.1080/22201181.2015.1028221
https://doi.org/10.1016/j.rcae.2016.02.009
https://doi.org/10.1007/bf03020947
https://doi.org/10.1007/bf03020947
https://doi.org/10.13107/jaccr.2020.v06i02.152
https://doi.org/10.13107/jaccr.2020.v06i02.152
https://doi.org/10.1016/j.rapm.2006.08.004
https://doi.org/10.1097/01.aog.0000253246.56575.84
https://doi.org/10.29193/RMU.38.2.11
https://doi.org/10.1097/00000542-199511000-00027
https://doi.org/10.17659/01.2017.0032

Retained epidural catheter 153

30.

31

32.

33.

34.

35.

Walia S, Pisal T, Kandari A, Jivrajani P. Minimally Invasive Surgery To Remove A Broken And Retained
Epidural Catheter Fragment. Cureus. 2022;14(5):E25255. https://doi.org/10.7759/cureus.25255
Pinciroli R, Fumagalli R. The Unexpected Epidural: A Case Report. BMC Anesthesiology. 2015;15(1):1-
5. https://doi.org/10.1186%2Fs12871-015-0062-4

Castro AFO MC, Souza, PDM RR, Mota VJD, Mendonga, NA. Case Report: Peridural Cateter Rupture
During Anesthetic Act. Revista De Patologia Do Tocantins. 2020;7(1). https://doi.org/10.20873/
uft.2446-6492.2019v6n3p56

Fernandes RC, Mendes AB, Gomes MJ, Viana PB, Lages NR. When Radiology Determines The Success
Of Removal Of A Retained Epidural Catheter: A Case Report. Saudi J Anaesth. 2020;14(2):231. https://
doi.org/10.4103%2Fsja.SJA_601_19

Ishikawa Y, Imagama S, Ito Z, Ando K, Gotoh M, Nishiwaki K, Et Al. Delayed Onset Of Subdural
Hematoma Following Epidural Catheter Breakage. Global Spine Journal. 2015;6(1):1-6. https://doi.
0rg/10.1055/5-0035-1549030

Morris GN, Warren BB, Hanson W, Mazzeo FJ, DiBenedetto DJ. Influence of Patient Position on With-
drawal Forces during Removal of Lumbar Extradural Catheter. Br J Anaesth. 1996;77:419-420. https://
doi.org/10.1093/bja/77.3.419



https://doi.org/10.7759/cureus.25255
https://doi.org/10.1186%2Fs12871-015-0062-4
https://doi.org/10.20873/uft.2446-6492.2019v6n3p56
https://doi.org/10.20873/uft.2446-6492.2019v6n3p56
https://doi.org/10.4103%2Fsja.SJA_601_19
https://doi.org/10.4103%2Fsja.SJA_601_19
https://doi.org/10.1055/s-0035-1549030
https://doi.org/10.1055/s-0035-1549030
https://doi.org/10.1093/bja/77.3.419
https://doi.org/10.1093/bja/77.3.419

154 KTan TM et al.

Appendix 1

Retained Epidural Catheter Management Flowchart

4
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‘ : incident 1
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3 e en :

¢ Surgeon in charge/ Primary team
¢ Consultant in charge / Head Of Department
¢ Patient and next of kin

¢ Neurosurgeon / Spine surgeon
¢ Radiologist

Timing of imaging— Before or after primary surgery
depending on:

. ¢ Urgency of surgery

Imagmg ¢ MRI unsafe implants/materials used in primary surgery

Multidisciplinary approach
* Surgeon * Radiologist
¢ Anaesthetist
¢ Patient and next of kin

Consider pros & cons of each strategy: (Refer Table 1)

Surgical retrieval: Including timing of surgery
OR

Conservative: Devise follow up plan & administer patient
education/ information card

-/ J N J

—

Manage

This flow chart acts as a guide for the systematic management of a retained epidural catheter.
Clinicians should apply it with discretion based on individual scenarios.





