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Opinion statement

Lumbosacral radiculoplexus neuropathy (LRPN) is a multifocal, asymmetric, painful
neuropathic disorder affecting multiple levels of lumbosacral plexus, nerve roots,
and distal nerves that emerge from the plexus. The disorder was first described in
diabetic patients (DLRPN) and was later found to occur in nondiabetic patients as well.
There have been debates as to the pathogenesis of DLRPN and LRPN. Recent detailed
and extensive pathologic studies, however, have shown that the main pathogenesis is
inflammation and microvasculitis affecting various components in the peripheral
nerves, resulting in ischemic injury to the nerves. Even though studies on the natural
history of this disorder have shown that the majority of patients recover within a few
years after the attack without any treatment (although recovery is incomplete in many
cases), it is a common practice, based on the pathophysiology and case series, to admin-
ister immunotherapy. Preliminary data from a controlled clinical trial failed to show signif-
icant improvement in outcomes measured by neurologic deficits (as judged by the
Neuropathy Impairment Score) but did show improvement in symptoms (pain and positive
sensory symptoms). Choices of immunotherapy include corticosteroids, intravenous immu-
noglobulin, plasma exchange, or a combination. Pain management, physical therapy, and
treatment of depression remain mainstays for managing this disorder.

Introduction

Lumbosacral radiculoplexus neuropathy (LRPN) is an
acute or subacute neuropathic syndrome affecting
lower limb nerves at the lumbosacral nerve roots,
plexus, and the distal nerves that emerge from the
plexus. The clinical picture is that of unilateral or
asymmetric bilateral pain, weakness, and sensory
loss in the lower limbs. The disorder most com-
monly occurs in diabetes as diabetic lumbosacral

radiculoplexus neuropathy (DLRPN), but LRPN can
also occur in nondiabetic patients. DLRPN was initially
described in patients who had diabetes mellitus [1]
and was called diabetic amyotrophy [2] because it
was frequently associated with weight loss and mus-
cle atrophy. The disorder was later described under
different names, including diabetic myelopathy [1],
diabetic neuropathic cachexia 3], diabetic femoral neu-
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ropathy 4], diabetic proximal femoral neuropathy [5],
and diabetic proximal neuropathy [6].

There was much debate among early investigators
about pathogenesis. Metabolic derangement and
ischemic nerve injury were the major theories [7].
Early histopathologic studies frequently showed non-
specific findings in nerve biopsies [3, 8]. The term
proximal diabetic neuropathy was used to reconcile the
debate between cases with rapidly evolving disease
from ischemic injury and those with slowly progres-
sive disease from metabolic injury [6]. A later histo-
pathologic study showed evidence of inflammation,
ischemia, and vasculitis in the rapidly evolving, severe
cases and evidence of metabolic damage in the milder
cases [9]. A detailed clinicopathologic study at the
Mayo Clinic showed that perivascular epineurial
inflammation from microvasculitis was seen in virtually
every case of this disorder, and the term diabetic lumbosa-
cral radiculoplexus neuropathy was first used to describe
this condition because of the involvement of the
nerves at the levels of lumbosacral roots, plexus,
and peripheral nerves [10]. The study also showed
that the segmental demyelination seen in this condi-
tion is secondary to axonal degeneration and atrophy
caused by ischemic injury and is not related to met-

Treatment

abolic derangement, as initially suspected [10]. The
study also revealed important clinical features includ-
ing pain at the onset, followed by weakness; the pain
then subsided. Contrary to previous beliefs, DLPRN
was not a pure motor syndrome, and sensory and au-
tonomic involvement could be prominent. Most cases
occurred while diabetes was under good control, and
significant weight loss was seen in most patients with
this disorder. Most of the patients improved over
time.

A later study on LRPN, a less common variety,
revealed clinical symptom profiles and histopathology
similar to those in DLPRN [11]. Another study of DLRPN
revealed similar distinctive pathologic changes sugges-
tive of an inflammatory cause [12]. Because of the
pathology suggesting an immune-mediated process,
the authors at the Mayo Clinic recommended that
treatment with immunosuppressive therapy should
be considered, including corticosteroids, intravenous
immunoglobulin (IVIg), or plasmapheresis [ 13]. A recent
study of inflammatory mediators in DLRPN and LRPN
also showed upregulation of inflammatory mediators,
such as tumor necrosis factor o (TNF-«), nuclear factor
kB (NF-xB), and intercellular adhesion molecules, that
target different cells at different stages [14].

* Even though immunotherapy may seem to improve the condition,
based on pathophysiology, a clinical trial has not yet proved its
efficacy in significantly improving neurologic deficits. Nevertheless,
it is considered a good practice to treat patients with immuno-
therapy, especially pulsed intravenous methylprednisolone, if the
patients are seen early in the course of the illness. It is important to
identify patients early in the disease course if improvement with
treatment is desired.

Pharmacologic treatment

Corticosteroids

» There has been only one prospective randomized, double-blind, mul-
ticenter controlled trial using intravenous methylprednisolone (IVMP)
in DLRPN. This study has been presented in abstract form only and has
not been fully published [15, Class I]. In that study, 75 patients were
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randomized to IVMP (n=49) or placebo (1=26). The dose of IVMP was
1 g three times weekly, with decreasing dosage and frequency over

12 weeks. The primary outcome measure (improvement in Neuropathy
Impairment Score in the lower limbs) was not significantly different
between the IVMP group and the placebo group over 104 weeks.
However, neuropathic symptoms, especially pain symptoms, improved
significantly more in the IVMP group [15, Class IJ.

» Case series have documented improvement with corticosteroid
treatment in patients with DLRPN. In one study, three patients were
treated with prednisone, and pain quickly subsided after the treat-
ment. One patient developed gastric ulcer. Strength improved in a
few months [9, Class IV]. In another study, two DLRPN patients who
had vasculitis or perivascular inflammation confirmed by a nerve
biopsy were treated with prednisone at 80 mg/d. Both improved in
2-3 months [16, Class IV]. In another study, two of three patients
who received prednisone (50-60 mg/d) had significant improve-
ment, to the point that they were able to walk with help or a cane
[17, Class IV]. A retrospective study looked at nine patients with ten
episodes of DLRPN receiving treatment with IVMP (n=7) or oral
methylprednisolone (n=3) compared with the published natural
history of the disorder [18, Class III]. The dose of methylpredniso-
lone was 500 mg on 2 consecutive days every 2 weeks up to
3 months. The mean symptom duration before treatment was
1.8 months (range, 1 week to 5 months). In all episodes, there was
significant improvement within 6 months after treatment [ 18, Class II].

* InLRPN, there was one open study using IVMP in 11 patients during the
time of worsening [19, Class IV]. The dose of IVMP was 1 g/wk for 8-
16 weeks. The median pretreatment symptom duration was 5 months
(range, 1-48 months). Assessment using the Neuropathy Impairment
Score found improvement in all 11 patients during the treatment period.
Nine patients judged their improvement as marked. The Neuropathy
Impairment Score was significantly improved after treatment.

Intravenous immunoglobulin
I ———

* No controlled dlinical trials of the use of IVIg in either DLRPN or
LRPN have been published. There is one ongoing, randomized,
double-blind, placebo-controlled study on the use of IVIg in DLRPN,
comparing low-dose IVIg, high-dose IVIg, or placebo. The result is
not known at this time [20ee].

» Case series have documented improvement in patients with DLRPN
who were treated with IVIg. In one study, six patients received IVIg
alone and seven patients received a combination of IVIg and pred-
nisone [16, Class IV]. All but one patient improved significantly. The
other patient needed azathioprine to maintain improvement. In
another study, three of four patients receiving IVIg improved signif-
icantly after treatment [17, Class IV]. There are no published studies
on the use of IVIg in LRPN.
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Other treatments

Plasma exchange

Pain management

No controlled clinical trial on the use of plasma exchange in either
DLRPN or LRPN has been published. One case series documented
improvement in five patients with DLRPN after plasma exchange
alone [17, Class IV]. One patient received plasma exchange and
prednisone but died, and one received plasma exchange but did not
respond and had to switch to IVIg [17, Class IV].

Apart from immunotherapy, pain management remains an impor-
tant aspect in managing patients with LRPN or DLRPN. Pain is the
most common symptom at onset, and usually the most severe [10].
The pain may be lancinating, burning, or tightness. It can last for
many months and becomes disabling.

Evidence from the clinical trial shows that the use of immunotherapy
such as IVMP helps relieve the pain early and effectively [15, Class IJ.
In the long run, however, antiseizure or antidepressant medications
such as gabapentin, duloxetine, pregabalin, amitriptyline, nortripty-
line, or imipramine can be used to manage neuropathic pain. Pain
management clinics are helpful for many patients.

In patients who have longstanding pain or weakness, depression may
become an important issue and needs to be managed accordingly.

Physical/speech therapy and exercise

Assistive devices

Physical therapy and rehabilitation are important in managing
patients with these disorders because of the marked asymmetric
weakness in the lower limbs.

Wearing an ankle brace can help walking and prevent falls for
patients with foot drop.

Prognosis

Improvement occurs in almost all patients with both DLRPN and
LRPN, even though recovery is delayed and is incomplete in many
cases [13]. For most patients, the recovery is incomplete even at
2 years, although most patients are much improved [13]. A po-
tential problem in a controlled study was that recruitment oc-
curred late (6 months after symptom onset), so the maximal
deficit may already have been reached and improvement may just
have reflected the natural history of the disorder [15, Class IJ.
Future clinical trials should consider recruiting patients at an early
stage of the disease.



Lumbosacral Radiculoplexus Neuropathy Thaisetthawatkul and Dyck 99

Disclosure

No potential conflicts of interest relevant to this article were reported.

References and Recommended Reading

Papers of particular interest, published recently, have been
highlighted as:

—

N

ol

e

W

o

N

®

e

Of importance,
Of major importance

Garland H, Taverner D: Diabetic myelopathy. Br
Med ] 1953, 1(4825):1405-1408.

Garland H: Diabetic amyotrophy. Br Med ] 1955, 2
(4951):1287-1290.

Ellenberg M: Diabetic neuropathic cachexia. Diabetes
1974, 23:418-423.

Coppack SW, Watkins PJ: The natural history of
diabetic femoral neuropathy. Q J Med 1991, 79
(288):307-313.

O’Hare J, Abushisha F, Geoghegan M: Prevalence
and forms of neuropathic morbidity in 800 dia-
betics. Irish ] Med Sci 1994, 163:132-135.

Llewelyn J, Thomas PK, King RHM: Epineurial
microvasculitis in proximal diabetic neuropathy. J
Neurol 1998, 245:159-165.

Sander HW, Chokroverty S: Diabetic amyotrophy:
current concepts. Semin Neurol 1996, 16(2):173-178.
Chokroverty S, Reyes MG, Rubino FA, Tonaki H: The
syndrome of diabetic amyotrophy. Ann Neurol
1977, 2(3):181-194.

Said G, Goulon-Goeau C, Lacroix C, Moulonguet A:
Nerve biopsy findings in different patterns of
proximal diabetic neuropathy. Ann Neurol 1994, 35
(5):559-569.

Dyck PJB, Norell JE, Dyck PJ: Microvasculitis and
ischemia in diabetic lumbosacral radiculoplexus
neuropathy. Neurology 1999, 53(9):2113-2121.
Dyck PJB, Engelstad J, Norell J, Dyck PJ: Microvasculitis
in non-diabetic lumbosacral radiculoplexus
neuropathy (LSRPN): similarity to the diabetic
variety (DLSRPN). J Neuropathol Exp Neurol 2000, 59
(6):525-538.

20. 00

Kelkar P, Moeen M, Gareth P: Distinctive pathologic
findings in proximal diabetic neuropathy. Neurology
2000, 55:83-88.

Dyck PJB, Windebank A: Diabetic and nondiabetic
lumbosacral radiculoplexus neuropathies: new
insights into pathophysiology and treatment.
Muscle Nerve 2002, 25:477-491.

Kawamura N, Dyck PJB, Schmeichel A, et al.: Inflam-
matory mediators in diabetic and non-diabetic
lumbosacral radiculoplexus neuropathy. Acta
Neuropathol 2008, 115:231-239.

Dyck PJB, O'Brien P, Bosch P, et al.: The multi-center
double-blind controlled trial of IV methylpredniso-
lone in diabetic lumbosacral radiculoplexus neurop-
athy [abstract]. Neurology 2006, 66(suppl 2):A191.
Krendel DA, Costigan DA, Hopkins LC: Successful
treatment of neuropathies in patients with diabetes
mellitus. Arch Neurol 1995, 52(11):1053-1061.
Pascoe MK, Low PA, Windebank AJ, et al: Subacute
diabetic proximal neuropathy. Mayo Clin Proc 1997,
72:1123-1132.

Kilfoyle D, Kelkar P, Parry G: Pulsed methylpredniso-
lone is a safe and effective treatment for diabetic
amyotrophy. J Clin Neuromuscular Dis 2003, 4:168-170.
Dyck PJB, Norell J, Dyck P: Methylprednisolone may
improve lumbosacral radiculoplexus neuropathy.
Can ] Neurol Sci 2001, 28:224-227.

Chan YC, Lo YL, Chan E: Immunotherapy for dia-
betic amyotrophy. Cochrane Database Syst Rev 2009,
(3):CD006521.

A recent, in-depth review on therapeutic options in these
disorders.



	Treatment of Diabetic �and Nondiabetic Lumbosacral Radiculoplexus Neuropathy
	Opinion statement
	Introduction
	Treatment
	Pharmacologic treatment
	Other treatments
	Physical/speech therapy and exercise
	Assistive devices
	Prognosis

	Section112
	Section114
	References and Recommended Reading



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


