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Complications with Continuous -\ ¥ / /-
Catheter Nerve Blocks o b

Regional Anesthesia in OPSC Prolonged Peripheral Nerve Blocks

* Regional anesthesia is beneficial for outpabient surgery
* Improved postoperative aralgesia, mirimizing opioid use LA adjuvants
Decreased complications / adverse side-e(fecs (e g respiratory depressior, PONV) Vasoconstrictors (Epi 1:200k — 1:400k)
Shorter average recovery room himes [ improved auality of recovery
9 i y Dexamethasone

Lower hospital readmission rates )
Relatively few contraindications Alpha 2 Agonists Llpommzll :'s..p;v.uam

seof Yn I rarve block (PNB) ¥ n V | local i i . =
Use o‘ cortryous peripheral nerve block (PNB) ev(h-vr.urs'a d exterded release loca Liposomal Bupivacaine LPB (Exparel) B
anesthetic delivery systems have extended Yhese berefits beyord the limived duratior of
single-injection PNBs.

Continuous Nerve Catheter Complications with ssPNBs

+ Bleeding/hematoma
Infection
Allergic reaction
Nerve injury

* Local Anesthetic Systemic Toxicity (LAST)

Continuous infusion of LA (local anesthetic) through percutaneously-
placed catheter adjacent to peripheral nerve

Prolonged duration of anesthesia/analgesia

Planning and patience
Patient selection/education
Prolonged time to place catheter - sterile technique
Increased costs and follow-up
Associated complications

Secondary injury: motor block related falls
tissue injury in blocked extremity

Majorcomplicalions reculling in permaner! (~6 mo) nerve damage 0.015-0.09%



https://www.uptodate.com/contents/overview-of-peripheral-nerve-blocks/abstract/75
https://www.uptodate.com/contents/overview-of-peripheral-nerve-blocks/abstract/75

Risks of Continuous Nerve Catheters

Failure of Catheter
Primary (placement)
Secondary
Removal
Needle-induced injuries
Bleeding / hematoma &
Nerve Injury
Infection

Local anesthetic induced complications
Local Anesthetic Systemic Toxicity/LAST

Primary Catheter Failure: Improper Insertion

* Published failure rates range from 0.5 to 26%

* Studies support ultrasound-guidance improves
continuous catheter success

Secondary Catheter Failure

* Leakage at site
* Dislodgement
* Catheter obstruction

« Difficulty removing
* Catheter retention during withdrawal
* Loop, knot, kink (case reports)
* Shearing

« Stimulating catheters more commonly retained
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Continuous Nerve Catheter Failure

* Primary
* Improper placement
* Technically challenging
* Additional training

* Secondary
* Catheter displacement
* Cather migration
« Disconnection
Leakage of local anesthetic
Pump failure

Primary Catheter Failure: Improper Insertion
* Case Report:

« Patient demise after nerve catheter placed under GA

* Catheter inserted 7 cm beyond the needle tip

* Bolus administered post-operatively without
prolonged observation of patient

* “Interscalene” catheter was actually intrathecal

* Imperative to: Confirm catheter placement
Monitor patient after bolus

Yanovski B, Gaitini L, Volodarski N, Ben-David N. Catastrophic complication of an interscalene catheter for continuous
peripheral nerve block analgesia. Anaesthesia 2012, 67, 1166-1269

Secondary Catheter Failure

Stimulating catheters more commonly retained

Yanovski B, Gaitin



Secondary Catheter Failure

* 1458 patients with Interscalene catheter

* Tubing obstruction

* Pump/catheter disconnection

* Persistent alarming from the electronic pump

* Pump-related issues were higher for the electronic device compared with the
elastomeric pump

* 12% patients seeking medical advice, usually by telephone

Secondary Catheter Failure: Leakage

* 1644 pavents, 748 without and 896 with Dermabond®
* 2-Octyl Cyanoacrylate glue

* Decreased leakage problem by a factor of 10
* Decreased dislodged catheters

* Peri-catheter leakage at 24 h was 0% (Dermabond®) ’ \

versus 93% (sterile strips)
* Displacement at 24 hours 6 7% versus 93 3%

A

Bleeding and / or Hematoma

* Considerations for diagnosing bleeding complications at home
Patient education
Post-operative communication

* Anti-coagulation pre-operatively and/or post-operatively

* Sight of injection - deep blocks higher risk

Psoas cathelercavang relropenioreal kemaloma

neal hematoma aftel eter placement in a pati

5/25/23

Secondary Catheter Failure:
Variability between types of block

Before infusion During infusion

3 " 2 e -

Mitigating Catheter Migration or Dislodgement

* Insertion technique
? tunnel catheter

* Securing carefully
Dermabond®, Tegaderm

* Patient education: postop care
positioning / activity

Postoperative Neurologic Symptoms (PONS)
Peripheral Nerve Injury (PNI)

* Potential catheter-associated risks:
* >lrcreased concentration of local anesthetics
* ? Prolonged exposure

e o
in Fopivacaine.
Hydrochloride i b Hydrochloride
Injection, USP ction, USP
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Risk of Nerve Injury after ssPNB

1-2 /5,000
0.02-0.04%
> 6 months

Postoperative Neurologic Symptoms (PONS)
Peripheral Nerve Injury (PNI)

* Prospective study 1505 interscalene catheters
* 7 3% pavtients reported hingling, weakness or pain >1 month

* 3.2% >3 months

* 0.7% > 12 months

Infection

* Rates of inflammation (3%-4%) and catheter colonization (6%-57%)

* Clinically relevant infection rare (0%-3%)
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Postoperative Neurologic Symptoms (PONS)
Peripheral Nerve Injury (PNI)

* Prospective study 1010 ssPNBs

* 8.2%day 10
* 3.7% at 1 month

NYSQRA.

Fredrickson MJ, Kilfoyle DH. Neurological complication analysis of 1000 ultrasound guided peripheral nerve blocks for elective orthopaedic
surgery: a prospective study. Anaesthesia. 2009 Ag;64(8):836-44. doi: 10:1121/].1365-2044.2009.05938.. PMID: 19604286.

Infection

« Site of catheter
« Duration of catheter

* Patient risks factors

Infection
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Infection Infection and Duration of Catheter

iblc % Resuls of Cathcter Culture for Each CPNB Group * Prospective multi-center study showing probability of infection-free
[r——— —_—TTTTE indwelling peripheral nerve catheter

=3 F
(=25 (=126 (=20 (=683 (=9) (n=3) (=167 (n=38)

inal study population
peripheral catheter-related infection (n=24,103)
atheters with culture, (n) % (n = 166) 77 (=15 (=485 (n=65 (n=25) (0 = 24)

649 611 769 711 693 77. 6 3

lonized catheters, % [95% CIl

365 20 286 . 30. 18.9 . * 99% day 4 (1%)
[255-47.4] [2.4-37.5] [14.9-52.2] [14.9-422] [11.6-49.2] [11.6-262] [24-47.4]]
Organisms, %
Coagulase-negative 52.3 35.7 75 773
staphylococcus N
e - 0 96% day 7 (4%)
Enterococcus 143 125
Other gram-positive cocci . 3 0
Gram-negative bacillus ¥ 8 2.7 125

0
02 o . o * 73% day 15 (27%)

block; Distal (cubital or median nerve);
Iterscalene = catheter of the brachial plexus through interscalene approach
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ofthe quality of postoperative analgesia and complications n 416 patients. Anesthes

Infection and Duration of Catheter Infection
* Risk Factors

* Increased age
* Male

* Multiple comorbidities: Diabetes, Obesity

Up to in literature

* Additional risk factors for infection
* Postoperative ICU
* Catheter duration longer than 48 h
* Absence of prophylactic use of antibiotics

Kaddoum RN, Pereiras LA, Chidiac EJ, Burgoyre LL Corliruous lunreled fermoral rerve block for
ecareof apalien! with melaglatic o¢arcoma Anaesth Intensive Care. 2010;38:563565.

, ListF, et al. Diabets d infections. Reg Anesth Pain Med. 2015;40(2):26-23. doi:20.1007/
mitt K, et al. Obe: 0 a or for peripher infections. Acta Anaesthesiol

Local Anesthetic Systemic Toxicity (LAST) Time and Expense

* Accumulation of local anesthetic Retrospective Cohort Study — ssLB ISB to cc ISB for TSR

* LA conc peak days 1 - 4 of infusion » ) :
SIPatientlER et e contributory: S = Improved pain scores PODo — POD1, equivalent pain scores POD2-POD3

* Extremes of age
* Cardiac disease
* Renal insufficiency

EauvalerY narcotic consumphion for duration of hospitalization

e
et ans

* Hepatic disease Cos? (or anesthesia professioral (ees, eauipmen?, medication
* Pregnancy SR * Average cc PNB s805
* Average long-acting LA ssPNB $375

100 & Aoty artvuais prrghrraln i arkare obidoe ard. 4 4largvudral 1-yearsinge center sudy. Anesth Arlg
. . " Budge M, Orvets N, Shields E. Single-shot liposomal bupivacaine interscalene nerve block in total shoulder arthroplasty.
rtrarw mary v Aty
Seminars in Arthroplasty: JSES. 2020/10/10/2020; 30(4): 285-290
iy wpda +-based analsis Reg Ansth Pain Mid. 203641105-204
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Time and Expense Patient Satisfaction/Suppo

Table LI_perigeraive atient complicsbins
EAEED) EE)

* Extensive hme commitment for placement, confirmation, securing B e o
catheter compared to ss PNB

Litation
Jother complcaions
Facial Rushing/ash

* Requires more technical skill [ braining for catheter e 3 (i son
b o)

2 (131%)

* Management of catheter requires support service/acute pain team The InfuSystem Nursing H
Call 1-800-315-3287 for A
to educate, manage, trouble-shoot catheter

How to avoid complications?

Provider Education
Ultrasound-guidance training
PNB selection / Technique
Patient Selection
LA selection
Monitoring

Patient education
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