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Introduction

A thoracic paravertebral block (TPVB) is a technique that 
involves injection of local anesthetics into the thoracic par-
avertebral space (TPVS), which is lateral to the interverte-
bral foramina [1]. TPVB can provide ipsilateral anesthesia 
to both the spinal and sympathetic nerves, and has a side-
effect profile superior to that of a thoracic epidural block 
[2].

However, unintended epidural placement of a thoracic 
paravertebral catheter inserted using a landmark-based 
technique has previously been reported [3, 4]. In recent 
years, ultrasound guidance has been employed to improve 
the probability of nerve block success. Some reports have 
indicated high success rates and absence of unintentional 
epidural catheter placement using an in-plane transverse 
ultrasound-guided TPVB [5–7].

Here, we describe a case involving the unintended 
epidural placement of a thoracic paravertebral catheter 
inserted using an in-plane transverse ultrasound-guided 
approach.

Case report

Written patient consent was obtained, and our institutional 
ethical committee approved publication of this case report. 
An otherwise healthy 57-year-old female (155 cm tall 
and weighing 47.5 kg) was scheduled for a laparoscopy-
assisted left partial nephrectomy for renal cell carcinoma. 
General anesthesia was induced with a target-controlled 

Abstract This is the first case report describing the epi-
dural misplacement of an infusion catheter, which was 
intended to be located in the thoracic paravertebral space 
using an ultrasound-guided technique. The patient was 
a 57-year-old female undergoing a laparoscopy-assisted 
left partial nephrectomy. Before surgery, a Tuohy needle 
was inserted into the paravertebral space at the left ninth 
intercostal space using an in-plane transverse ultrasound-
guided approach in the lateral-to-medial direction. A cath-
eter was then threaded into the paravertebral space through 
the needle. Subsequently, the catheter position was secured, 
although ultrasound-guided confirmation of air injected 
through the catheter into the paravertebral space was not 
obtained. Twenty milliliters of 0.5 % levobupivacaine was 
administered through the catheter at both the initiation and 
conclusion of surgery. A neurologic examination follow-
ing surgery revealed paraplegia, along with sensory deficits 
in the bilateral T3–S5 dermatome. The motor dysfunction 
in the lower extremities lasted 7 h, and the sensory block 
lasted 13.5 h. Postoperative radiologic confirmation of the 
catheter position concomitant with the spread of radio-
paque dye revealed that the tip of the catheter was lying in 
the epidural space. Unless precise attention is paid to detec-
tion of the catheter tip location, a thoracic paravertebral 
catheter can enter into the epidural space even under ultra-
sound guidance.
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infusion of propofol (target blood concentration 4.0 μg/ml) 
and a continuous infusion of remifentanil (0.5 μg/kg/min).

After induction of general anesthesia, placement of a 
paravertebral catheter was performed using an S-Nerve 
ultrasound machine (FUJIFILM SonoSite Inc., Tokyo, 
Japan) and a high-frequency linear transducer (HFL 38x; 
FUJIFILM SonoSite Inc.), with the patient in a right lat-
eral decubitus position. Following standard skin asep-
sis, the transducer, contained within a sterile sleeve, was 
placed on the patient in a position transverse and partially 
oblique to the vertebral column and parallel to the rib at 
the ninth intercostal space to visualize the internal intercos-
tal membrane and the lateral apex of the TPVS as previ-
ously described [8]. An 18-gauge Tuohy needle (Perican 
II; B. Braun AG, Melsungen, Germany) was then inserted 
and advanced in plane with the transducer in a lateral-to-
medial direction with the bevel of the needle angled pos-
teriorly, until the tip of the needle penetrated the internal 
intercostal membrane. Approximately 8 ml of normal 
saline was injected through the needle to dilate the TPVS 
and concomitant ventral shift of the pleura was confirmed. 
The bevel of the needle was then rotated 180° to facilitate 
subsequent advancement of the catheter toward the TPVS. 
We confirmed that the tip of the needle remained located 
anterior to the internal intercostal membrane, lateral to the 
transverse process, during the needle rotation under ultra-
sound, and the length of the needle inserted under the skin 
was not changed. Subsequently, a 20-gauge epidural cath-
eter (Perifix Softtip Catheter; B. Braun AG) was threaded 
through the needle into the TPVS, 5 cm beyond the nee-
dle tip without real-time ultrasound surveillance. Thereaf-
ter, the transducer was placed longitudinally to the para-
vertebral area to visualize the sagittal image of the TPVS. 
Afterwards, a mixture of 0.5 ml air and 2 ml saline was 
injected through the catheter in order to ultrasonographi-
cally observe a hyperechoic flash in the TPVS, which dem-
onstrates the correct positioning of the catheter tip. How-
ever, a hyperechoic flash was not observed in the TPVS. 
We withdrew the catheter by 0.5 cm and reinjected the 
air and saline mixture. Despite repetition of this sequence 
until the catheter was withdrawn a total of 2 cm, a hyper-
echoic flash was not observed. Thus, we removed the cath-
eter and proceeded with reinsertion. Confirmation of the 
catheter tip position in the TPVS as described above was 
attempted four times, but a hyperechoic flash in the TPVS 
could not be confirmed. On the fifth attempt to insert the 
paravertebral catheter, we threaded the catheter through the 
needle into the TPVS in the medial direction, 5 cm beyond 
the needle tip, and secured it to the skin, despite failure to 
observe the hyperechoic flash in the TPVS.

Twenty minutes before initiation of surgery, 20 ml of 
0.5 % levobupivacaine was administered through the cath-
eter. Anesthesia was maintained with a target-controlled 

infusion of propofol (2.4–2.6 μg/ml), a continuous infusion 
of remifentanil (0.05 μg/kg/min), and intravenous fenta-
nyl (total 500 μg). Systolic blood pressure and heart rate 
were maintained between 80–110 mmHg and 60–80 bpm, 
respectively, after the bolus injection of levobupivacaine 
and during surgery, without the addition of cardiovascular 
agents except for 4 mg of intravenous ephedrine. The dura-
tion of the surgical procedure was 137 min.

A bolus injection of local anesthetics for a TPVB pro-
vides a wider sensory block spread compared with a con-
tinuous infusion [6]. Therefore, at the end of surgery, a sec-
ond 20-ml dose of 0.5 % levobupivacaine was administered 
through the catheter to provide a wider spread of sensory 
block postoperatively for as long as possible. A continuous 
infusion of 0.25 % levobupivacaine mixed with fentanyl 
(3.3 μg/ml) and droperidol (25 μg/ml) was then initiated 
at 6 ml/h using a disposable pump with a patient-controlled 
analgesia function and a flow selector (Coopdech Balloon-
jector PCA set; Daiken Medical, Osaka, Japan; a bolus 
dose of 3 ml with a 60-min lockout interval and a back-
ground infusion of 2, 4, or 6 ml/h). Hemodynamic meas-
urements remained stable even after initiation of continu-
ous levobupivacaine infusion.

Emergence from general anesthesia proceeded unevent-
fully. However, a neurologic examination after tracheal 
extubation revealed that the patient had bilateral loss of 
motor function in the lower extremities. Furthermore, 
absence of cold sensation was noted from T3 to S5 on both 
sides of the body. Aspiration through the paravertebral 
catheter was negative. Placement of the catheter tip in or 
close to the epidural space was suspected, and thus the con-
tinuous infusion of levobupivacaine was discontinued.

Seven hours later, the loss of motor function in the lower 
extremities had completely resolved. However, absence 
of cold sensation was still noted from T3 to S3 on the left 
side of the body, and from T4 to S3 on the right side. The 
patient began to complain of wound pain 13.5 h postopera-
tively, and a neurologic examination performed 19.5 h after 
surgery demonstrated intact sensory function.

The results of chest radiography following injection of 
0.5 ml of radiopaque dye (Omnipaque 240; Daiichi-Sankyo 
Pharmaceutical, Tokyo, Japan) through the infusion cath-
eter performed 22.5 h after surgery revealed that the tip of 
the catheter was lying at the ninth thoracic vertebra. Fur-
thermore, the diffusion pattern of the radiopaque dye was 
consistent with epidural spread from the seventh to the 
ninth thoracic vertebrae (Fig. 1). Placement of the catheter 
tip in the epidural space through the intervertebral fora-
men from the TPVS was confirmed, and the 4 ml/h con-
tinuous infusion of levobupivacaine was resumed to serve 
as a continuous epidural block. Seven hours later, dimin-
ished sensation to cold stimulus at the T8–11 dermatome 
on both sides of the body with intact motor functions was 
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confirmed. The epidural catheter was removed without 
incident 5 days following surgery.

Discussion

The current case is the first report to describe the uninten-
tional insertion of a thoracic paravertebral catheter into the 
epidural space under ultrasound guidance. The image of the 
catheter passing through the intervertebral foramen could 
not be included in this report, because an oblique projection 
X-ray of the spine was not acquired. However, in a patient 
with normal anatomy, there is no other route of commu-
nication between the TPVS and the spinal canal except 
through the intervertebral foramen [1]. In addition, both the 
spread of the sensory block after resuming the continuous 
levobupivacaine infusion and the diffusion pattern of the 
radiopaque dye through the catheter were consistent with 
epidural catheter placement.

We speculate that unintended epidural placement of the 
paravertebral catheter occurs more frequently with an in-
plane transverse ultrasound-guided TPVB approach than 
with other ultrasound-guided techniques because the cath-
eter is advanced in a lateral-to-medial direction, aiming 
for the intervertebral foramen. A cadaveric study revealed 
that an in-plane transverse ultrasound-guided paravertebral 

catheter placement without measures to confirm the loca-
tion of the catheter tip resulted in a 5 % incidence of epi-
dural misplacement of the catheter [9]; hence, it is impor-
tant to somehow confirm correct catheter tip position. 
Renes et al. [5] evaluated the feasibility and success rate of 
an in-plane transverse ultrasound-guided TPVB using radi-
ologic confirmation of the catheter position. The authors 
confirmed the catheter position by injecting local anesthet-
ics through the catheter, and ultrasonographically observing 
the concomitant ventral movement of the parietal pleura. 
Furthermore, postoperative evaluation of the diffusion pat-
terns of radiopaque injected through the catheter revealed 
the correct catheter position in the TPVS in all patients. On 
the other hand, air is frequently used as a contrast under 
ultrasound to identify the catheter tip for peripheral nerve 
blocks, including TPVB [10, 11]. Although high positive 
and negative predictive values of this method in identifying 
the catheter tip location in an in vitro setting were reported 
[12], the utility for a TPVB still needs to be validated. In 
our previous study [6], the same ultrasound-guided TPVB 
technique as described in the current case report was 
employed, and the correct catheter tip position was con-
firmed by observation of a hyperechoic flash induced by 
air in the TPVS in all subjects analyzed (n = 54). Conse-
quently, in our prior study, the blocking of sensations on 
the non-blocked side was not observed.

In this case, we assumed the catheter position, despite 
the lack of a confirmed hyperechoic flash in the TPVS. We 
finally fixed the catheter tip position, being threaded 5 cm 
beyond the needle tip because the catheter was inserted 
4.77 cm on average beyond the needle tip in our previous 
above-mentioned research (unpublished data). However, a 
5 cm indwelling length of catheter was too long in the cur-
rent case. In order to prevent misplacement of the catheter, 
the sequence of detecting a hyperechoic flash should have 
been repeated in conjunction with gradual withdrawal of 
the catheter until the position was accurately determined, or 
a different modality for confirming the catheter tip position 
(e.g., fluoroscopy with injection of radiopaque dye through 
the catheter) should have been performed. Furthermore, 
although an infusion catheter may be found to be misplaced 
if a patient remains awake until the onset of sensory block 
is checked, we usually perform a TPVB after induction of 
general anesthesia with a view to reducing the patient’s 
anxiety and assuring immobilization of the patient during 
the procedure.

In summary, unless precise attention is paid to detection 
of the location of the catheter tip, a thoracic paravertebral 
catheter can enter into the epidural space even under ultra-
sound guidance.
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Fig. 1  A chest radiograph following infusion of 0.5 ml of radio-
paque dye through the catheter. The tip of the catheter is located to 
the left of the midline and on the ninth vertebra (arrow). Also shown 
is the spread of the radiopaque dye in the epidural space from T7 to 
T9 (asterisk). Open triangles indicate the catheter. The closed trian-
gle indicates the approximate place where the catheter penetrated the 
internal intercostal membrane
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