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Purpose: Peripheral nerve block safety and pharmacology for patients with inherited antithrombin III (ATIII) deficiency remains
unclear because of the rarity of the disease. Here, we report a case of unexpectedly prolonged motor and sensory inhibition following
single-shot femoral and sciatic nerve blocks in a patient with inherited ATIII deficiency. We hypothesized that venous stasis,
microcirculatory impairment, elevated peripheral venous pressure, and increased local tissue pressure might have contributed to
prolonged nerve dysfunction and peripheral nerve injury.

Case Report: The patient was a 58-year-old man (170 cm, 69 kg) with inherited ATIII deficiency. He was scheduled for 1-hour
surgical debridement of recurrent venous stasis ulcers with microcirculatory impairment on his lower left leg. Nerve blocks resulted in
motor and sensory deficits in the lower leg that lasted 2 and 8 days, respectively. The prolonged duration of this nerve block might
have been related to his inherited ATIII deficiency. This condition can contribute to thrombosis of vessels such as the inferior vena
cava, potentially leading to venous microcirculatory impairment in the lower limbs and complex coagulopathy.

Conclusion: While peripheral nerve blocks are widely used for their efficacy and safety, the risk-benefit profile of regional anesthesia
may be atypical in patients with coagulation disorders. This case highlights the need for cautious nerve block administration in patients
with inherited ATIII deficiency.
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Introduction
Peripheral nerve blocks (PNBs) are widely used for perioperative analgesia because of their efficacy and safety.' > However, in
patients with coagulation disorders, the risk-benefit profile of regional anesthesia may require additional considerations.
Antithrombin III (ATIII) deficiency is an inherited or acquired thrombophilia characterized by reduced activity or concentration
of antithrombin, which inhibits blood coagulation by inactivating thrombin and other active coagulation factors.* Patients with
ATIII deficiency, particularly the inherited type, are in a prothrombotic state over a lengthy course of disease. This prolonged
duration can cause microvascular thrombosis and impaired capillary perfusion, especially in the venous circulation. Previous
reports have described perioperative management strategies for patients with inherited ATIII deficiency, including anticoagulants
and neuraxial anesthesia.>” However, the safety and pharmacology of PNBs for these patients have been less clear because of the
rarity of the disease.

Here, we present a case of transient but prolonged motor and sensory inhibition following a single-shot lower-limb
nerve block in a patient with ATIII deficiency. These outcomes raise concerns regarding the importance of altered
anesthetic responses in the setting of venous microcirculatory impairment.
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Case Presentation

The requirement for ethical approval was waived by the ethics committee of Nippon Medical School due to the nature of
the case report, and an opt-out form (guarantee of information disclosure and opportunity to refuse) was provided on the
website of our institution. This report was performed in accordance with the government ethical guidelines and
regulations based on the Declaration of Helsinki. Written informed consent was obtained from the patient for the
publication of this case report and any accompanying data.

A 58-year-old man (170 cm, 69 kg) with inherited ATIII deficiency was scheduled for 1-hour surgical debridement of
recurrent venous ulcers on his lower left leg (Figure 1). His medical history included asthma and lumbar spinal canal
stenosis. He had also had a bowel resection 27 years earlier due to superior mesenteric artery thrombosis. Although
specific details of the anesthesia administered at that time were unavailable, the patient recalled experiencing transient
lower extremity motor weakness that lasted for two days after epidural anesthesia was discontinued.Magnetic resonance
imaging and computed tomography obtained during previous examinations revealed a narrowing of the inferior vena
cava, which suggested an occlusive thrombus (Figure 2). In addition, abundant collateral vessels were noted around the
bilateral femoral veins, which was characteristic of a history of deep vein thrombosis. Long-term medications included
aspirin (100 mg), warfarin (3.5 mg), triazolam, fexofenadine, rebamipide, cefaclor, celecoxib, and senna extract. Aspirin
and warfarin were discontinued 7 and 5 days before surgery, respectively. To normalize coagulation status, the patient

Figure | Left leg ulcer caused by inherited antithrombin Il deficiency.
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Figure 2 Magnetic resonance imaging and computed tomography from previous hospitalization. (A) Magnetic resonance imaging of pelvic veins; red arrow, narrowed
inferior vena cava; Arrows, dilated veins and collateral channels extending toward pelvic organs (B). Computed tomography of left lower extremity veins. Arrows, varicose
veins and collateral channels that had developed in the cutaneous veins.

received ATIII concentrate and unfractionated heparin. The heparin infusion was also discontinued about 6 hours before
block placement.®

Several bedside procedures, including ulcer dressing and minor debridement, were performed using inadequate
analgesia, which had caused the patient considerable distress. Therefore, we elected to use general anesthesia combined
with PNBs using long-acting local anesthetics to ensure both intra- and postoperative pain control. General anesthesia
was induced with 150 pg of fentanyl and 100 mg of propofol. After insertion of the supraglottic airway device (i-gel®,
Intersurgical, UK), ultrasound-guided PNBs with peripheral nerve stimulators were performed using a 20-gauge
peripheral nerve block needle (Stimuplex® Ultra 360, B. Braun, Germany).”'° Twenty mL of 0.25% levobupivacaine
was administered for both the femoral and sciatic nerve blocks. No bleeding or aspiration of blood was observed during
the procedure and no unusual resistance was observed during drug infusion. General anesthesia was maintained with 1-2
vol% sevoflurane. The surgery was completed ahead of schedule, and the general anesthesia lasted for 58 min.

The patient reported no postoperative pain. Active dorsiflexion of the ankle was preserved; however, knee flexion
(lifting the leg in the supine position) was not possible. Motor impairment persisted until postoperative day 1. Sensory
loss extended from the anterior thigh to the medial lower leg with mild hypoesthesia on the dorsum of the foot, but no
other neurological findings were noteworthy. Bedside ultrasonography revealed no evidence of hematoma or compressive
pathology. By postoperative day 2, the patient began experiencing improved motor function and was able to lift the leg.
By day 8, all sensory deficits had completely resolved.

Discussion

This report presents a rare case of unexpectedly prolonged motor and sensory blocks after a single-shot femoral and
sciatic nerve block in a patient with inherited ATIII deficiency. One randomized trial reported that the sensory effects of
single-shot lower-limb PNBs with 0.5% bupivacaine or levobupivacaine, a higher concentration than used in our case,
usually resolved within approximately 1618 hours.'' In contrast, the motor and sensory deficits of our patient persisted
for 2 and 8 days, respectively. The clinical course showed no evidence of hematoma or direct nerve trauma. Perioperative
antithrombotic management, including the discontinuation intervals for aspirin and warfarin and the timing of unfractio-
nated heparin cessation, was strategically arranged to allow sufficient washout of these agents. Therefore, any residual
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pharmacologic effect is unlikely to have influenced the performance or duration of the peripheral nerve block. This case
demonstrates that altered microcirculation in patients with inherited ATIII deficiency may influence the pharmacokinetics
and neural effects of local anesthetics.

Neurological complications associated with PNBs involve a combination of perioperative processes along with
patient-specific, anesthetic, and surgical factors.'>'® The primary mechanisms of nerve injury associated with PNBs
are mechanical trauma, ischemia, local anesthetic toxicity, and inflammation. In addition, inherited ATIII deficiency is
associated with a prothrombotic state that impairs capillary perfusion. Reduced blood flow to the tissues causes systemic
uptake and delayed clearance of local anesthetic agents.*'* A study of human microdialysis reported that reduced local
perfusion slowed the elimination rate constant and clearance of lidocaine from the injection site, thereby prolonging the
duration of the sensory block.'> Consequently, even standard single-shot nerve blocks may exert prolonged effects in
patients with impaired microcirculation.'® The patient in our case also had lumbar spinal canal stenosis; however, this
condition is not known to alter the pharmacodynamics or duration of PNBs. Its contribution to the prolonged block in this
case is therefore considered limited.'”

The patient in this case reported that an unexpected delay in neurological recovery had occurred after epidural
anesthesia in a previous surgery; however, his recollection of the details of this episode was limited and a causal
relationship could not be verified. However, the similarity of that incident to the present case warrants careful
consideration regarding whether this patient would have an atypical response to a local anesthetic under certain
physiological conditions.

Previous studies have shown that the use of local anesthetics (either through epidural anesthesia or PNBs) was safe in
lower-limb varicose vein surgeries.'®'® However, these reports did not address the possibility of altered block char-
acteristics in patients with chronic venous insufficiency. Impaired venous microcirculation may reduce systemic uptake
of local anesthetics and prolong nerve exposure, thereby increasing the risk of local anesthetic-induced neurotoxicity.
Under such conditions, even standard doses of local anesthetics may exert enhanced or prolonged neural effects, and
potentially even contribute to nerve injury.’ In the present case, imaging findings from the previous hospitalization
indicated possible obstruction of the inferior vena cava in addition to deep vein thrombosis and the development of
collateral pathways. These results suggested the presence of venous stasis, microcirculatory impairment, elevated
peripheral venous pressure, and increased local tissue pressure. Moreover, the lower-limb ulcer that prompted the surgery
was likely the result of microcirculatory dysfunction associated with chronic venous insufficiency.

To our knowledge, no previous reports have described prolonged motor deficits after peripheral nerve block in
patients with congenital antithrombin deficiency or chronic venous insufficiency. Existing reports of PNBs in
patients with coagulation disorders or thrombophilic conditions focus primarily on bleeding risk and procedural
safety rather than block duration.?! In addition, chronic venous insufficiency has been associated with peripheral
neuropathy.??

A limitation of our study was the lack of injection pressure monitoring, which might have helped reduce the risk of
nerve injury by identifying high-pressure intraneural injections.”> Although dual guidance with ultrasound and nerve
stimulation enhances nerve localization, it might not be sufficient to prevent nerve injury.>* In addition, the clinical utility
of injection pressure monitoring remains controversial due to limited supporting evidence. However, in patients
particularly susceptible to neural complications following PNBs, further investigation into the association between
injection pressure and adverse outcomes may be warranted. Additional research is needed to determine the actual
incidence and underlying mechanisms of these complications. Furthermore, in patients who may have impaired micro-
circulation, PNBs should be performed using carefully adjusted local anesthetic concentrations and doses to help prevent
unnecessarily prolonged block duration.

This case report highlights the potential risks of prolonged neural effects and nerve injuries in patients with inherited
ATIII deficiency. These outcomes may be influenced by impaired microcirculation and delayed clearance of local
anesthetics, both of which can prolong perineural drug exposure and enhance neurotoxicity. Recognizing such patterns
may be essential for optimizing anesthetic strategies in this population, particularly as the use of PNBs continues to grow
in clinical practice.
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