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Abstract

Inadequate neuraxial anesthesia during cesarean delivery can cause intraoperative pain and anxiety before
subsequent surgery. We report a parturient undergoing her third cesarean delivery after inadequate spinal
anesthesia during both previous cesarean deliveries. She expressed strong concern about recurrent
intraoperative pain.

During the second cesarean delivery, combined spinal-epidural anesthesia was performed. A lower-limb
motor block developed, but complete cold sensory loss was limited to L1 at 20 minutes after the initial
intrathecal injection. The initial epidural catheter was replaced because malposition was suspected. The cold
sensory level reached only T10 after repeat spinal injection and epidural supplementation; operative pain
required local infiltration and intravenous medication.

Before the third delivery, we reviewed the anesthetic record and postoperative abdominal radiograph from
the second delivery. The radiological intercristal line, joining the superior aspects of the iliac crests, crossed
around L5-S1. Preprocedural lumbar ultrasonography was used to identify the lumbar interspaces. An
individualized combined spinal-epidural plan included epidural supplementation and conversion to general
anesthesia as rescue options. After intrathecal administration of hyperbaric bupivacaine and fentanyl at the
ultrasound-identified L2-L3 interspace, bilateral loss of cold sensation to T4 was confirmed within 10
minutes. No rescue epidural supplementation, intravenous sedative or opioid, or conversion to general
anesthesia was required. Planned postoperative epidural analgesia was started toward the end of surgery,
before wound closure.

Previous inadequate neuraxial anesthesia for cesarean delivery should prompt structured reassessment and
an individualized anesthetic plan that addresses the patient’s concerns and includes predefined rescue
options.

Categories: Obstetrics/Gynecology, Radiology, Anesthesiology
Keywords: cesarean section, epidural anesthesia, inadequate neuraxial anesthesia, pregnancy, spinal anesthesia,
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Introduction

Inadequate neuraxial anesthesia during cesarean delivery may result in intraoperative pain, maternal
distress, additional neuraxial procedures, supplemental analgesia or sedation, or conversion to general
anesthesia [1-4]. Therefore, a history of inadequate block should prompt structured review of the previous
anesthetic course, potentially contributing factors, and rescue options before a subsequent cesarean delivery
[3-5]. Palpation-based identification of lumbar interspaces can be inaccurate in term parturients, and
preprocedural lumbar ultrasonography may assist anatomical localization [6-10].

We report a parturient with inadequate spinal anesthesia during both previous cesarean deliveries. For her
third delivery, we developed an individualized anesthetic plan by reviewing the previous anesthetic record
and available imaging, considering the patient's concerns, reassessing lumbar anatomy with
ultrasonography, and defining rescue options in advance. The educational contribution lies in applying
established methods to reassess prior difficulties, rather than introducing a novel ultrasound technique.

Case Presentation

A 35-year-old woman (height, 158 cm; weight, 68.5 kg) at 38 weeks’ gestation was scheduled for an elective
third cesarean delivery. She had no history of spinal surgery or neurological disease. She reported inadequate
spinal anesthesia during her first cesarean delivery at another institution, although detailed records and a
more specific characterization of that experience were unavailable.
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A two-space combined spinal-epidural technique was used for both the second and third cesarean deliveries.
This technique was selected to allow upper lumbar epidural catheter placement for postoperative analgesia,
with spinal puncture at a separate, more caudal lumbar interspace. Epidural placement and spinal puncture
were performed in the right lateral decubitus position. The epidural space was identified by loss of resistance
to saline; catheter aspiration yielded neither blood nor cerebrospinal fluid, and no epidural test dose was
administered. Cold sensation was assessed using ice, and the upper level of complete loss of cold sensation
was recorded. Motor function was assessed qualitatively by asking the patient about movement at the ankles,
knees, and hips; no formal Bromage score was obtained.

During the second cesarean delivery, interspaces were estimated by palpation. An epidural catheter was
inserted at the presumed L1-L2 interspace. At the presumed L3-L4 interspace, slow cerebrospinal fluid
return through a 25-gauge Quincke spinal needle (TOP Spinal Needle; TOP Corp., Tokyo, Japan) was
confirmed before intrathecal administration of 10 mg (2.0 mL) of 0.5% hyperbaric bupivacaine (Marcain
Spinal 0.5% Hyperbaric; Sandoz K.K., Tokyo, Japan) and 15 pg (0.3 mL) of fentanyl (Fentanyl Injection;
Janssen Pharmaceutical K.K., Tokyo, Japan). A lower-limb motor block developed, but at 20 minutes after the
initial intrathecal injection, the upper level of complete cold sensory loss was L1 bilaterally and
symmetrically. During assessment after the initial intrathecal injection, saline was administered through the
initial epidural catheter in an attempt to extend the sensory block cephalad by a volume effect (epidural
volume extension). No further cephalad extension of the cold sensory block was observed. Leakage at the
catheter insertion site raised concern about malposition, prompting removal and replacement of the catheter
before the repeat spinal injection.

Forty-five minutes after the initial intrathecal injection, a second spinal puncture was performed at the
presumed L2-L3 interspace. Cerebrospinal fluid flow was more satisfactory than during the first puncture,
and the same intrathecal doses were administered; the cold sensory level remained at L1. Subsequent efforts
included head-down positioning, further epidural catheter management, and divided epidural mepivacaine
administration. The upper level of complete cold-sensation loss reached only T10 bilaterally, and the patient
experienced pain at the skin incision and during peritoneal and uterine traction. The cumulative epidural
mepivacaine dose administered before and during surgery was 410 mg, comprising 10 mL of 2% solution and
14 mL of 1.5% solution (Carbocain Injection; Sandoz K.K., Tokyo, Japan). In addition to local anesthetic
infiltration at the surgical site, intravenous sedation and analgesia included a dexmedetomidine infusion at
0.7 ng/kg/h, midazolam totaling 3 mg, and fentanyl totaling 270 pg. No airway obstruction or respiratory
compromise was documented during surgery.

Before the third cesarean delivery, she expressed strong concern about recurrent intraoperative pain. The
second-delivery anesthetic record and postoperative abdominal radiograph were reviewed; a radiologist
interpreted the intercristal line as crossing the lumbosacral junction around the L5-S1 interspace (Figure 1).
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Left iliac crest

FIGURE 1: Postoperative abdominal radiograph obtained after the
second cesarean delivery

The solid white line represents the radiological intercristal line joining the superior aspects of both iliac crests. The
lateral white arrows indicate the right and left iliac crests, and the central oblique white arrow indicates the L5-S1
junction. The label “L5” identifies the fifth lumbar vertebral body.

Preprocedural lumbar ultrasonography was performed in the right lateral decubitus position using a low-
frequency curvilinear probe. In a paramedian sagittal oblique view, the sacrum was identified, and the
lumbar interspaces were counted cranially and marked. The palpated intercristal line corresponded to the
ultrasound-identified L5-S1 interspace. The original ultrasound images were not archived.

The anesthetic plan included epidural local anesthetic supplementation if the spinal block proved
inadequate, with conversion to general anesthesia if adequate surgical anesthesia could not be achieved or
intraoperative pain persisted. Using the ultrasound markings, an epidural catheter was inserted at the L1-L2
interspace, followed by spinal puncture at the L2-L3 interspace with a 25-gauge Quincke needle. Spinal
puncture was successful on the first attempt without paresthesia, and satisfactory cerebrospinal fluid return
was obtained. Hyperbaric bupivacaine 10 mg and fentanyl 15 ug were administered intrathecally. During
block onset, head-up positioning was used in response to rapid cephalad spread. Bilateral loss of cold
sensation to T4 was confirmed 10 minutes after intrathecal injection.

No rescue epidural supplementation, intravenous sedative or opioid, or conversion to general anesthesia
was required. Toward the end of surgery, before wound closure, planned postoperative epidural analgesia
was initiated with a 5 mL bolus of 0.2% ropivacaine (Anapeine Injection 2 mg/mL; Sandoz K.K., Tokyo,
Japan) and an infusion at 5 mL/h. This was not administered in response to intraoperative pain. The same
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infusion was continued postoperatively without adjuvants or patient-controlled dosing, and the catheter
was removed 60 hours after surgery. Pain scores on the numerical rating scale were 0 on return to the ward
and 1 the following morning; no additional analgesics were required.

She reported satisfaction with the anesthetic management. No neurological symptoms, post-dural puncture
headache, or catheter-related complications were reported in the available postoperative information. The
neonatal course was uneventful.

Discussion

The practical lesson from this case is the value of structured reassessment after previous inadequate
neuraxial anesthesia. We developed the anesthetic plan for the third cesarean delivery based on the previous
anesthetic course, the patient's concerns, and the radiographic and ultrasound findings. Recommendations
for managing intraoperative pain emphasize preoperative counseling, careful block assessment, prompt
treatment, and postoperative follow-up [3-5]. Combined spinal-epidural anesthesia allows additional
epidural local anesthetic administration if needed, but does not eliminate the possibility of catheter
malfunction or an inadequate block. Counseling should address the benefits and risks of neuraxial and
general anesthesia, possible recurrence of an inadequate block, and conversion to general anesthesia when
necessary, to support informed consent [3].

The radiological intercristal line joins the superior aspects of both iliac crests and is conventionally used as a
landmark for the L4 spinous process or L4-L5 interspace [6,7]. However, its actual vertebral level varies. A
radiographic study found that, in women, the line most often crossed the L5 vertebral body or the superior
endplate of L5 [11]. In addition to this anatomical variation, studies using ultrasonography have
demonstrated inaccuracies in palpation-based identification of lumbar levels [6-8]. The vertebral level of the
palpated intercristal line can also change with patient position [9]. In this patient, a radiologist interpreted
the line on the postoperative abdominal radiograph as crossing near L5-S1. Subsequent ultrasonography
showed that the palpated line corresponded to the same region. If this line near L5-S1 had been assumed to
mark L4 or L4-L5 during the second cesarean delivery, the other lumbar interspaces would also have been
identified using an incorrect reference level. A puncture believed to be at L3-L4 could therefore have been
performed at a lower interspace. We considered interspace misidentification as a possible contributor to the
inadequate spinal block. However, we could not confirm the actual puncture levels during the second
cesarean delivery. Evidence indicates that neuraxial ultrasonography reduces needle attempts and likely
improves first-attempt success [10]. In this patient, we used it to identify the lumbar interspaces before
puncture.

Other explanations for the previous inadequate spinal block also require consideration. During the second
cesarean delivery, lower-limb motor block and limited lumbar cold sensory loss indicated some spinal effect.
Incomplete intrathecal drug delivery remained possible despite cerebrospinal fluid return. However, slow
cerebrospinal fluid flow alone did not confirm incomplete drug delivery. Dose-related factors, uneven
intrathecal drug distribution, variations in cerebrospinal fluid volume or distribution, patient positioning,
and other pharmacological or anatomical factors may also contribute [5,12-14]. Inadequate blocks have been
reported despite appreciable cerebrospinal fluid bupivacaine concentrations [15]. When managing an
inadequate spinal block, repeat intrathecal dosing in the presence of residual block requires caution because
of the risk of high spinal block [5,12]. The repeat injection during the second cesarean delivery is described as
part of the previous anesthetic course, not as a recommended rescue regimen.

This case report has several limitations. We did not have detailed records from the first Cesarean delivery,
and we did not assess lumbosacral cerebrospinal fluid volume or distribution. The original ultrasound
images were not archived, so the reported sonographic identification of the lumbar interspaces could not be
independently reviewed. Although no rescue epidural supplementation was required during the third
cesarean delivery, planned epidural analgesia began before wound closure; the contribution of spinal
anesthesia alone to the final part of surgery therefore cannot be isolated. The successful outcome does not
establish that intervertebral-level misidentification caused the inadequate spinal block during the second
cesarean delivery or that choosing L2-L3 was the main reason for success. This report does not advocate
routine puncture at L2-L3, given variation in conus medullaris termination and the potential for
neurological injury [16].

Conclusions

Previous inadequate neuraxial anesthesia for cesarean delivery should prompt structured review of the prior
anesthetic course and the patient's experience. Lumbar ultrasonography may assist interspace identification
as part of anatomical reassessment. An individualized plan for the subsequent delivery should address the
patient's concerns, include careful assessment of block adequacy, and define rescue options in advance.
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