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Lower extremity peripheral nerve block for 
total knee arthroplasty in a patient with chronic 
inflammatory demyelinating polyneuropathy
A case report
Aka (Nakamura) Inaba, MDa,b , Yoshiaki Ishida, MDa,c,* , Yoshie Toba, MDa

Abstract 
Rationale: Chronic inflammatory demyelinating polyneuropathy (CIDP) is an autoimmune disorder that affects the peripheral 
nerves, leading to weakness and sensory symptoms. CIDP is a rare disease, and few studies have reported on anesthetic 
management in patients with this condition, especially the peripheral nerve block (PNB). Therefore, a safe and standardized 
anesthetic approach remains to be established. This case report aims to address this gap in evidence by documenting our 
experience with PNB in a patient with CIDP undergoing surgery. It contributes significantly to expanding the range of anesthetic 
options and enhancing perioperative outcomes for patients with CIDP.

Patient concerns: A 58-year-old woman diagnosed with CIDP was scheduled to undergo left total knee arthroplasty due to 
osteonecrosis. We anticipated postoperative pain and aggravation of neurological symptoms.

Diagnosis: CIDP.

Interventions: To manage the postoperative pain, we planned a combination of general anesthesia (GA) and lower extremity 
PNBs, viz. the tibial and femoral nerve blocks, supplemented with intravenous patient-controlled analgesia. An initial dose of 
fentanyl 50 µg was administered as analgesia. The tibial and femoral nerves were identified using a peripheral nerve stimulator 
in conjunction with an ultrasonic echo device while the patient was conscious, to minimize the risk of nerve injury. The tibial and 
femoral nerve blocks were performed with 20 mL of ropivacaine (0.25%) and dexamethasone 2.2 mg, respectively. Subsequently, 
we administered fentanyl and ketamine and initiated continuous infusion of remifentanil. Thereafter, propofol 120 mg was 
administered intravenously over a span of 1 minute, followed by continuous infusion at 4 mg/kg/h. Upon confirming loss of 
consciousness, we induced GA using a supraglottic airway device without using muscle relaxants. For postoperative analgesia, 
we administered acetaminophen 1000 mg.

Outcomes: The patient experienced no pain immediately after surgery, and good analgesia was achieved subsequently without 
worsening of sensory symptoms during rehabilitation.

Lessons: We achieved effective anesthetic management in a patient with CIDP by combining GA with nerve stimulation and 
ultrasound-guided PNB. It is crucial to devise a personalized anesthesia plan that focuses on the patients’ safety and comfort 
while minimizing risk in patients with CIDP.

Abbreviations: CIDP = chronic inflammatory demyelinating polyneuropathy, CSEA = combined spinal-epidural anesthesia, 
FNB = femoral nerve block, GA = general anesthesia, IPACK = infiltration between the popliteal artery and capsule of the knee, 
PNB = peripheral nerve block, TKA = total knee arthroplasty, TNB = tibial nerve block.

Keywords: chronic inflammatory demyelinating polyneuropathy, muscle relaxants, peripheral nerve block, postoperative pain, 
regional anesthesia
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1. Introduction
Chronic inflammatory demyelinating polyneuropathy (CIDP) 
is an autoimmune disorder that affects the peripheral nerves, 
leading to weakness and sensory symptoms.[1] Since CIDP is a 
rare disease, few studies have reported on anesthetic manage-
ment in patients with this condition, especially the peripheral 
nerve block (PNB).[2,3] Therefore, a safe and standardized anes-
thetic approach remains to be established. In this context, we 
present the anesthetic management plan for total knee arthro-
plasty (TKA) in a patient with CIDP that entailed the combi-
nation of general anesthesia (GA) with nerve stimulation and 
ultrasound-guided PNB, viz. the tibial nerve block (TNB) and 
femoral nerve block (FNB). The patient provided written con-
sent for the publication of this case report.

2. Case presentation
A 58-year-old female patient (height: 161 cm, weight: 64.9 kg) 
with a medical history of CIDP was undergoing treatment with 
intravenous immunoglobulin for neuropathy, which manifested 
predominantly as sensory disturbance in both lower limbs. She 
was scheduled to undergo left TKA due to osteonecrosis in the 
left medial femoral condyle. We opted for a combination of 
GA and lower extremity PNB with the TNB and FNB, supple-
mented with intravenous patient-controlled analgesia, since we 
anticipated postoperative pain and aggravation of neurological 
symptoms.

We performed noninvasive blood pressure and continuous 
skin temperature monitoring, in addition to electrocardiog-
raphy and pulse oximetry throughout the procedure. An ini-
tial dose of fentanyl 50 µg was administered for analgesia. 
We employed a linear ultrasound probe (HFL50, SonoSite, 
Bothell, WA) and a 5-cm, 22-G needle (Stimuplex Ultra.360, 
B-Braun, Tochigi, Japan) to administer the PNBs while 
the patient was conscious, to minimize the risk of nerve 
injury. The tibial and femoral nerves were identified using 
a peripheral nerve stimulator and an ultrasonic echo device. 
The TNB and FNB were performed with 20 mL of ropiv-
acaine (0.25%) and dexamethasone 2.2 mg, respectively. 
Subsequently, we administered fentanyl 50 μg and ketamine 
20 mg and initiated continuous infusion of remifentanil at 
0.26 μg/kg/min. Thereafter, propofol 120 mg was adminis-
tered intravenously over a span of 1 minute, followed by 
continuous infusion at 4 mg/kg/h. Upon confirming loss of 
consciousness, we induced GA using a supraglottic airway 
device without the use of muscle relaxants. Acetaminophen 
1000 mg was administered for postoperative analgesia at the 
end of the surgery. Additional fentanyl and ketamine were 
not administered, and all vital signs were stable during sur-
gery. The duration of surgery was 90 minutes and that of 
anesthesia was 121 minutes.

After extubation, the patient was transferred to the 
post-anesthesia care unit. In the post-anesthesia care unit, 
the patient indicated a pain score of 0 on the numeric rating 
scale. No deterioration in sensory symptoms was observed 
in any extremity, except for the lower left limb, which was 
affected by the PNBs. In the general ward, the numeric rating 
scale score remained consistently below 3 using intravenous 
patient-controlled analgesia comprising fentanyl 1600 μg 
(32 mL), droperidol 5 mg (2 mL), and saline 66 mL, along with 
acetaminophen 1000 mg. Sensory symptoms were not exacer-
bated during postoperative rehabilitation but remained simi-
lar to their preoperative state. The patient was discharged on 
the 18th postoperative day. Both lower limbs exhibited muscle 
weakness on the 64th postoperative day. A neurologist deter-
mined that the PNBs were probably not the direct cause of the 
CIDP exacerbation, but that it was triggered by a periopera-
tive stress reaction, owing to the difference in the timing of the 
exacerbation event.

3. Discussion
Postoperative analgesia for TKA is critical for early mobiliza-
tion and rehabilitation.[4] Typically, the anesthetic approach for 
TKA combines GA with regional anesthesia for postoperative 
pain management. However, the rarity of CIDP has precluded 
the establishment of guidelines for anesthetic management in 
these patients. The attendant anesthetic challenges in patients 
with CIDP include neuromuscular weakness, autonomic neu-
ropathy, residual paralysis following muscle relaxant use, 
delayed recovery from neuraxial blockade, and possibility 
of prolonged mechanical ventilation.[5] Hence, we prioritized 
regional anesthesia with PNB to minimize the risk of nerve 
injury and opted for GA without muscle relaxants. During the 
PNB procedure, we closely monitored the nerve itself and neu-
rological symptoms using a peripheral nerve stimulator and 
an ultrasonic echo device. Immediately following surgery, the 
patient reported no pain and was comfortable with postoper-
ative life and rehabilitation, demonstrating the effectiveness 
of the PNB. Notably, there was no exacerbation of the patient 
underlying sensory symptoms, affirming the safety of our anes-
thetic strategy in the context of CIDP. These positive postop-
erative outcomes demonstrate the potential of a personalized 
anesthesia plan while minimizing risk in patients with complex 
conditions such as CIDP.

The safety of regional anesthesia for patients with CIDP 
remains uncertain, since the existing evidence has been derived 
solely from isolated case reports. Some studies consider neurax-
ial anesthesia, including spinal and epidural anesthesia, to be 
safe in patients with CIDP, reporting no significant complica-
tions.[5–9] Conversely, there are also reports of patients with CIDP 
experiencing sustained or worsened neurological symptoms 
shortly after undergoing surgery.[2,10] The hypothesis of “double 
crush phenomenon” states that a single axon that is compressed 
in one area becomes susceptible to damage in another area, 
resulting in impaired nerve function.[11] Theoretically, the double 
crush phenomenon may increase these patients’ susceptibility 
to post-neuraxial anesthesia nerve injury.[2] Furthermore, inade-
quate postoperative pain management could amplify symptoms 
during the perioperative phase. Wells et al[2] chose combined 
spinal-epidural anesthesia (CSEA) for ankle surgery. However, 
as the effect of CSEA diminished, the patient requested lower 
extremity PNBs due to the increase in the pain score. On the 
fourth postoperative day, the patient noted deterioration of 
her baseline CIDP symptoms, which persisted for 4 months. 
However, the cause of the worsening symptoms, that is, CSEA 
or PNB, was unclear. Persistent pain after PNBs could have also 
acted as a potential aggravating factor.[12]

We combined GA with lower extremity PNBs for pain con-
trol since we anticipated intense postoperative pain after TKA. 
Recent studies suggest that the adductor canal block and infil-
tration between the popliteal artery and capsule of the knee 
(IPACK) offer safe and effective pain management following 
TKA.[13,14] However, the safety of these PNBs, which involve 
drug administration without direct peripheral nerve visualiza-
tion, is not assured in patients with CIDP. Notably, one study 
documented delayed foot drop due to the spread of the local 
anesthetic agent in adductor canal block and IPACK.[15] In addi-
tion to the above-mentioned study,[2] one study documented 
no exacerbation of CIDP symptoms after femoral and ischial 
nerve blocks for ankle surgery.[3] In our case, the ultrasonic echo 
device and peripheral nerve stimulator facilitated accurate tib-
ial and femoral nerve identification and appropriate determi-
nation of the drug administration distance, minimizing the risk 
of nerve injury. We also adopted an extra cautious approach 
to prevent neurological damage. We selected ropivacaine due 
to its reportedly lower neurotoxicity compared to other local 
anesthetics[16,17] and used it in combination with dexamethasone 
to extend the local anesthetic effect for postoperative analgesia, 
avoiding high concentration ropivacaine.
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Neuromuscular disorders are variable and can be classified 
into groups, such as the M (myopathy and muscular dystrophy), 
MM (mitochondrial or metabolic myopathy), and N (neuro-
degenerative, peripheral neuropathy, or spinal muscular atro-
phy disorder).[10] CIDP is classified as a peripheral neuropathy. 
Patients with certain neuromuscular disorders exhibit height-
ened sensitivity to muscle relaxants.[18] Studies have reported 
that the muscle relaxant effect was prolonged in CIDP.[19,20] 
Although sugammadex could potentially reverse the muscle 
relaxant effect safely in patients with CIDP,[21] there is no defin-
itive consensus on its sensitivity to muscle relaxants in these 
patients. Hence, we refrained from using muscle relaxants in 
the present case.

It is important to acknowledge the limitations of this case 
report to ensure a comprehensive understanding of our find-
ings. First, the outcomes presented are based on a single- 
patient experience, which may limit the generalizability of our 
results to all patients with CIDP. The complexity and variabil-
ity of CIDP symptoms among individuals necessitate caution 
when extrapolating these results to the broader CIDP popula-
tion. Second, while our anesthetic approach, which combined 
GA with PNB, was effective for our patient, the absence of a 
control group or comparative analysis with other anesthetic 
techniques prevents us from conclusively establishing the supe-
riority or equivalence of this method. Lastly, the specific anes-
thetic agents and techniques were chosen based on the patient 
condition and the surgical team expertise, which might not be 
readily available or preferred in all clinical settings. This factor 
could affect the replicability of our approach in different med-
ical centers or regions.

4. Conclusions
In summary, we achieved effective anesthetic management 
of a patient with CIDP undergoing TKA by combining GA 
with nerve stimulation and ultrasound-guided PNB. CIDP 
is rare and few guidelines cover its anesthetic management. 
Therefore, it is crucial to devise a personalized anesthesia 
plan that focuses on the patients’ safety and comfort, in 
addition to performing close monitoring and judicious use 
of medications.

Acknowledgments
We would like to thank Editage (www.editage.com) for the 
English language editing of this manuscript.

Author contributions
Conceptualization: Yoshiaki Ishida.
Data curation: Aka (Nakamura) Inaba, Yoshiaki Ishida.
Supervision: Yoshie Toba.
Writing – original draft: Aka (Nakamura) Inaba, Yoshiaki 

Ishida.
Writing – review & editing: Aka (Nakamura) Inaba, Yoshiaki 

Ishida, Yoshie Toba.

References
 [1] Eftimov F, Lucke IM, Querol LA, et al. Diagnostic challenges in 

chronic inflammatory demyelinating polyradiculoneuropathy. Brain. 
2020;143:3214–24.

 [2] Wells AV, Akerman M, Weinberg RY. Neuraxial anesthesia and lower 
extremity peripheral nerve blocks for ankle surgery in a patient with 
chronic inflammatory demyelinating polyneuropathy: a case report. A 
A Pract. 2020;14:51–3.

 [3] Galán Gutiérrez JC, Sopena Zubiria A, Avello Taboada R. Peripheral 
nerve block ultrasound guided in a patient with chronic inflammatory 
demyelinating polyneuropathy. [Article in Spanish]. Rev Esp Anestesiol 
Reanim. 2014;61:113–4.

 [4] Gao L, Yang Z, Zeng S, et al. The potencies and neurotoxicity of intra-
thecal levobupivacaine in a rat spinal model: effects of concentration. 
Pharmacol Res Perspect. 2023;11:e01116.

 [5] Batra A, Sahni N. Anesthetic management of a case of chronic inflam-
matory demyelinating polyneuropathy undergoing major abdominal 
surgery. J Anaesthesiol Clin Pharmacol. 2022;38:158–9.

 [6] Richter T, Langer KA, Koch T. Spinal anesthesia for cesarean section in 
a patient with chronic inflammatory demyelinating polyradiculoneu-
ropathy. J Anesth. 2012;26:280–2.

 [7] Gupta B, Agrawal P, D’souza N, et al. Anaesthetic management and 
implications of a case of chronic inflammatory demyelinating polyneu-
ropathy. Indian J Anaesth. 2011;55:277–9.

 [8] Velickovic IA, Leicht CH. Patient-controlled epidural analgesia for 
labor and delivery in a parturient with chronic inflammatory demyelin-
ating polyneuropathy. Reg Anesth Pain Med. 2002;27:217–9.

 [9] Schabel JE. Subarachnoid block for a patient with progressive 
chronic inflammatory demyelinating polyneuropathy. Anesth Analg. 
2001;93:1304–6, table of contents.

 [10] Bhaskar SB, Srinivasalu D. Intrathecal dexmedetomidine for anaes-
thetic management of a patient with chronic inflammatory demyelinat-
ing polyneuropathy. J Clin Diagn Res. 2016;10:UD01–2.

 [11] Upton AR, McComas AJ. The double crush in nerve entrapment syn-
dromes. Lancet. 1973;2:359–62.

 [12] Wells AV, Akerman M, Weinberg RY. In Response. A A Pract. 
2020;14:e01226.

 [13] Eccles CJ, Swiergosz AM, Smith AF, et al. Decreased opioid consump-
tion and length of stay using an IPACK and adductor canal nerve block 
following total knee arthroplasty. J Knee Surg. 2021;34:705–11.

 [14] Zheng FY, Liu YB, Huang H, et al. The impact of IPACK combined with 
adductor canal block under ultrasound guidance on early motor func-
tion after total knee arthroplasty. Braz J Anesthesiol. 2022;72:110–4.

 [15] Sreckovic SD, Tulic GDZ, Jokanovic MN, et al. Delayed foot drop after 
a combination of the adductor canal block and IPACK block following 
total knee arthroplasty. J Clin Anesth. 2021;73:110363.

 [16] Koo CH, Baik J, Shin HJ, et al. Neurotoxic effects of local anesthetics 
on developing motor neurons in a rat model. J Clin Med. 2021;10:901.

 [17] Yamashita A, Matsumoto M, Matsumoto S, et al. A comparison of the 
neurotoxic effects on the spinal cord of tetracaine, lidocaine, bupiv-
acaine, and ropivacaine administered intrathecally in rabbits. Anesth 
Analg. 2003;97:512–9.

 [18] Schmitt HJ, Muenster T. Anesthesia in patients with neuromuscular dis-
orders. Minerva Anestesiol. 2009;75:632–7.

 [19] Hara K, Minami K, Takamoto K, et al. The prolonged effect of a muscle 
relaxant in a patient with chronic inflammatory demyelinating polyra-
diculoneuropathy. Anesth Analg. 2000;90:224–6.

 [20] Takahashi Y, Hara K, Sata T. Anesthetic management of a dialysis 
patient with chronic inflammatory demyelinating polyneuropathy. 
Masui. 2015;64:1178–80. [Article in Japanese].

 [21] Maruyama N, Wakimoto M, Inamori N, et al. Anesthetic management 
of three patients with chronic inflammatory demyelinating polyradicu-
loneuropathy. Masui. 2015;64:852–5. [Article in Japanese].

www.editage.com

