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better analgesia for knee pain than intravenous patient-
controlled analgesia or peripheral nerve block [1–3]. 
However, unexpected epidural block, such as that due 
to the malposition of an epidural catheter [4], or uncom-
fortable paralysis of the nondependent side [2,5] 
decrease patient satisfaction and could increase hospital 
stay. Hogan [6] reported that a variety of catheter tip 
positions and spread patterns of local anesthetics could 
relate to the area of the epidural block.

In the present case reports we describe a novel tech-
nique, ultrasound-aided unilateral epidural block 
(unilat-epi), employed to reduce pain on the dependent 
side and to maintain motor function on the nondepen-
dent side.

Case reports

Case 1

A 72-year-old woman visited our hospital because of 
Herpes zoster rash on the left lower extremity (the 
second lumbar nerve area). She had consulted a derma-
tologist 2 days after the herpetic vesicles had appeared. 
In spite of treatment with an intravenous antiviral drug 
(aciclovir 750 mg·day−1) and an oral nonsteroidal anti-
infl ammatory drug, severe pain (7–9 points on a 0 to 10 
verbal rating scale) remained in the affected area. She 
was, therefore, referred to our pain clinic service during 
her hospital stay. Her past medical history did not pre-
clude continuous epidural block, and after obtaining her 
informed consent, we considered that ultrasound-aided 
unilat-epi with a catheter was necessary for further pain 
relief. Left-dominant unilat-epi was performed with the 
patient in the left lateral position. The puncture point 
on the skin was determined by ultrasound imaging 
(Micro MAXX with C60e 2–5 MHz curved probe; 
SonoSite, Bothell, WA, USA). Firstly, the correct epi-
dural space was identifi ed by counting from the sacral 
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in case 1, was performed at the L3/4 intervertebral space. 
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but motor function in his right leg was completely normal 
during the continuous epidural block with 4 ml·h−1 of 0.2% 
ropivacaine. Ultrasound imaging around the epidural space 
facilitated effective unilateral epidural block for single lower-
extremity pain in both patients. This technique could decrease 
possible side effects and improve patient satisfaction during 
continuous nerve block by maintaining motor function and 
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Introduction

Continuous lumbar epidural block is the standard tech-
nique for treating lower-extremity pain (e.g., postopera-
tive pain and intractable pain) and it is known to provide 
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to the lumbar region on the median longitudinal view. 
In this patient, we determined that the L2/3 interverte-
bral space was the optimum puncture point. Next, neur-
axial structures, including the dura mater, subarachnoid 
space, vertebral body, ligamentum fl avum, transverse 
process, and facet joints, were visualized in the trans-
verse view. The distance from the skin to the left side 
of the dura mater at the L2/3 level was measured by 
ultrasound imaging (Fig. 1). Finally, the puncture point 
was determined using a metal hemostat; the tip of the 
metal hemostat was inserted between the ultrasound 
probe and the skin, and the point where the acoustic 
shadow of the metal tip reached the left side of the dura 
mater at the L2/3 level was marked on the skin (Fig. 2). 
The ultrasound probe was removed and an 18-gauge 
epidural needle was inserted on the skin at the marked 
point and advanced in the direction of the acoustic 
shadow (almost parallel to the sagittal section). Epidu-
ral puncture was confi rmed by the usual loss-of-
resistance technique. An epidural catheter was inserted 
4 cm into the epidural space. Four milliliters of contrast 
medium was injected through the catheter and was con-
fi rmed on fl uoroscopy to be distributed in the left-side 
dominant block of the epidural space from the L1 to the 
L4 level (Fig. 3), with the same distribution as the loss 
of cold sensation. Following the continuous infusion of 
1% lidocaine at 4 ml·h−1 through the epidural catheter, 
the herpetic pain was eliminated and the left leg was 
paralyzed. However, the right leg was almost normal in 
that loss of cold sensation and motor dysfunction was 
minimal, and the patient could walk on a pair of crutches 
during the time she received the continuous epidural 
block. Adverse effects such as urinary retention, 

Fig. 1. Short-axis ultrasound imaging at the L2/3 interverte-
bral space. The vertebral process (asterisks), facet joint (hash 
symbols), and subarachnoid space (arrows) are observed. The 
distance from the skin to the dura matter is 4.29 cm (dotted 
line)

Fig. 2. Puncture imaging for unilateral epidural block. The 
acoustic shadow of the metal hemostat tip on the skin (arrow-
heads) reaches the left (dependent) side of the dura mater 
(arrow) on the ultrasound imaging

Fig. 3. Fluoroscopic imaging of the left-side (L) dominant 
epidural block in case 1. The contrast medium is distributed 
from L1 to L4 on the left side and only to L3 on the right 
side
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hypotension, nausea, and other uncomfortable sensa-
tions were not observed. The patient was completely 
satisfi ed with this pain treatment for 10 days, after which 
the epidural catheter was removed.

Case 2

A 35-year-old man who had undergone left knee 
arthroscopy and chondroplasty 5 days previously suf-
fered from postoperative pain during passive movement 
rehabilitation. An epidural catheter was placed at the 
L3/4 intervertebral space to treat the postoperative 
pain. Dependent-side (left-side) dominant ultrasound-
aided unilat-epi was performed in the same manner as 
in case 1. Ten minutes after the epidural administration 
of 4 ml of 1.5% lidocaine with epinephrine 1 : 200 000, 
the left leg was paralyzed, although motor function was 
almost normal in the right leg. Analgesia to pin prick 
was obtained from T12 to L5 on the left side and from 
L2 to L3 on the right side. He felt no pain at rest and 
mild pain on passive movement. His left leg was par-
tially paralyzed, but motor function was completely 
normal in the right leg while 4 ml·h−1 of 0.2% ropiva-
caine was continuously infused through the epidural 
catheter. The epidural block caused no adverse 
effects.

Discussion

Singh [7] fi rst reported unexpected unilat-epi in 1967, 
and this unusual phenomenon has occasionally been 
reported since that report [8,9]. Authors reporting 
unilat-epi have generally done so in the context of 
unsatisfactory epidural analgesia and have suggested 
that factors such as slow injection, median septum or 
adhesions, and the position of the catheter tip might 
contribute to the unilat-epi. Hogan [6] observed epidu-
ral catheter tip positions on computed tomography and 
concluded that a far-lateral catheter position, which is 
not rare, commonly caused unilat-epi. However, to the 
best of our knowledge, intentional unilat-epi to treat 
single lower-extremity pain has not been performed 
previously. It has been reported that ultrasound imaging 
could be helpful in accurately placing an epidural cath-
eter or spinal anesthesia [10,11].

We developed these ultrasound techniques establish-
ing the present technique, which enabled both of the 
patients described in the present report to maintain 
motor function with minimal sensory loss on the non-
dependent side, while decreasing the pain score on the 
dependent side. In both patients, although epidural 
septum or adhesions could not be observed on ultra-
sound imaging or fl uoroscopy, we used epidurography 
to confi rm the position of the catheter tip on the depen-

dent side of the spinal canal and to confi rm the unilat-
eral spread of the contrast medium. We emphasize that 
this ultrasound-aided technique caused the position of 
the epidural catheter tip to allow the far lateral and 
asymmetrical spread of local anesthetics to the depen-
dent side. This asymmetrical spread fi nally caused dif-
ferences in the block effects between the dependent and 
nondependent sides. The two cases we have described 
demonstrated the accuracy of ultrasound imaging in 
performing unilat-epi. Regarding technique, it is impor-
tant to ensure symmetrical body positioning during the 
ultrasound scanning and epidural puncture. Once left-
right symmetrical ultrasound imaging of the epidural 
space was obtained, the puncture point and direction 
were easily determined. The lateral spread of the solu-
tion in the present patients was also attributed to the 
slow injection of local anesthetic with a continuous 
infuser system.

Peripheral nerve block is another method of provid-
ing analgesia to the operated side. Some reports have 
demonstrated that continuous peripheral nerve block 
caused fewer side effects than epidural anesthesia [12]. 
However, large amounts of local anesthetics are needed 
for peripheral nerve blocks, and catheterization is 
often diffi cult. When compared with the standard epi-
dural technique, continuous unilat-epi using ultrasound 
imaging maintained normal function on the nondepen-
dent side and accomplished predominant anesthesia on 
the dependent side [13]. Unlike peripheral nerve block, 
unilat-epi can block not only the femoral nerve area but 
also the lateral femoral cutaneous nerve, obturator 
nerve, and sciatic nerve areas with the use of a single 
catheter. Furthermore, it is expected that the disadvan-
tages of the standard epidural block (resulting from the 
wider spread of local anesthetic), such as hypotension 
and motor dysfunction of the nondependent limb, would 
possibly be decreased by employing unilat-epi. It is 
also possible to prevent motor dysfunction on the 
dependent side by using local anesthetics at lower con-
centrations than those we used in the two patients we 
have described.

We conclude that ultrasound imaging around the 
lumbar epidural space facilitated effective unilat-epi 
for single lower-extremity pain. This technique may 
decrease the side effects of the standard epidural block 
and improve patient satisfaction during continuous 
epidural block.

References

 1. Capdevila X, Barthelet Y, Biboulet P, Ryckwaert Y, Rubenovitch 
J, d’Athis F. Effects of perioperative analgesic technique on the 
surgical outcome and duration of rehabilitation after major knee 
surgery. Anesthesiology. 1999;91:8–15.



608 M. Yamauchi et al.: Unilateral epidural block with ultrasound

 2. Singelyn FJ, Deyaert M, Joris D, Pendeville E, Gouverneur JM. 
Effects of intravenous patient-controlled analgesia with mor-
phine, continuous epidural analgesia, and continuous three-
in-one block on postoperative pain and knee rehabilitation after 
unilateral total knee arthroplasty. Anesth Analg. 1998;87:88–
92.

 3. Adams HA, Saatweber P, Schmitz CS, Hecker H. Postoperative 
pain management in orthopaedic patients: no differences in pain 
score, but improved stress control by epidural anaesthesia. Eur J 
Anaesthesiol. 2002;19:658–65.

 4. Halpenny DG, Loken RG, Williams JA. Transforaminal escape 
of a lumbar epidural catheter. Can J Anaesth. 1992;39:594–5.

 5. Seeling W, Mayer T, Wörsdorfer O. Early postoperative mobili-
zation of the knee joint following arthrolysis with continuous 
catheter peridural anesthesia. Reg Anaesth. 1985;8:1–4.

 6. Hogan Q. Epidural catheter tip position and distribution of injec-
tate evaluated by computed tomography. Anesthesiology. 1999;
90:964–70.

 7. Singh A. Unilateral epidural analgesia. Anaesthesia. 1967;22:
147–9.

 8. Shanks CA. Four cases of unilateral epidural analgesia. Br J 
Anaesth. 1968;40:999–1002.

 9. Asato F, Goto F. Four cases of unilateral epidural analgesia. 
Radiographic fi ndings of unilateral epidural block. Anesth Analg. 
1996;83:519–22.

10. Grau T, Leipold RW, Conradi R, Martin E, Motsch J. Ultrasound 
imaging facilitates localization of the epidural space during com-
bined spinal and epidural anesthesia. Reg Anesth Pain Med. 
2001;26:64–7.

11. Yamauchi M, Honma E, Mimura M, Yamamoto H, Takahashi E, 
Namiki A. Identifi cation of the lumbar intervertebral level using 
ultrasound imaging in a post-laminectomy patient. J Anesth. 
2006;20:231–3.

12. Zaric D, Boysen K, Christiansen C, Christiansen J, Stephensen S, 
Christensen B. A comparison of epidural analgesia with com-
bined continuous femoral-sciatic nerve blocks after total knee 
replacement. Anesth Analg. 2006;102:1240–6.

13. Kawaguchi R, Yamauchi M, Sugino S, Asano M, Namiki A. 
Ultrasound-guided unilateral epidural anesthesia for lower 
extremity surgery (abstract). Anesthesiology. 2007;107:A365.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


