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Sirs: Acute cauda equina syndrome
is usually caused by an interverte-
bral disc herniation. Other causes
are epidural compression from
traumatic injury, primary and
metastatic neoplasms, and epidu-
ral haematoma. Non-compressive
etiologies include inflammatory
and infectious disorders [1]. We
describe a rare vascular cause of a
cauda equina-like syndrome.

A 49-year-old man underwent
vertical banded gastroplasty for
morbid obesity (BMI 44 kg/m?).
His history mentioned myocardial
infarction, but no neurological
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illness or coagulation disorders.
He was taking diuretics and beta-
blockers for hypertension, and a
statine for dyslipidemia. He didn’t
smoke or use any alcoholic bev-
erages.

The postoperative period was
complicated by deep vein throm-
bosis (DVT) in the right leg, for
which he received fenprocoumon
and low-molecular heparin. In this
period diabetes mellitus type II
was diagnosed, for which he was
treated with metformin. During
his stay in the hospital, blood
glucose levels were measured two
or three times daily and were
never above 8,7 mmol/L. Five
weeks after surgery the patient
complained of a sudden inability
to rise from his chair and acute
stabbing pain in his lower back,
irradiating to the left leg, and
shortly thereafter to the right. He
had a numb feeling in both legs
and buttocks and could not lift his
right leg. He also suffered from
urinary incontinence and sponta-
neous micturition was not possi-
ble. Defecation was normal.

Examination revealed severe
paresis of the right leg and absent
tendon reflexes of both legs with
normal plantar responses. He had
sensory loss for touch and pain
below the level of Th12 on the right
side and below the knee on the left.
On the right side, he had saddle
anesthesia. Anal sphincter function
was normal. Vibration and propri-
oception were absent in both legs.
Straight-leg raising aggravated the
pain in the right leg. Peripheral
arterial pulsations were present.

MRI of the thoracic and lumbar
spine was done immediately as a
cauda equina syndrome was sus-
pected, but this did not disclose any
abnormalities. Laboratory investi-
gations showed an ESR of 81 mm/h
with a normal peripheral blood
count. Blood glucose level was
7,5 mmol/L. The INR was 2.3, all

other blood tests, including vitamin
status, were normal. The next day,
the paresis of the right leg was less
pronounced, but now the left leg
was found to have a slight paresis.
He still had sensoryloss in the right
leg, but no saddle anesthesia. Re-
peated MRI of the spine for sus-
pected spinal cord ischemia was
normal. A few days later peripheral
arterial pulsations of both legs were
absent. Immediate CT-angiogra-
phy showed a subtotal occlusion of
the abdominal aorta at the bifur-
cation, continuing in the left iliac
artery and a total occlusion in the
right iliac artery (Fig. 1). The pa-
tient underwent successful throm-
bolysis with urokinasis followed by
PTA of both common iliac arteries.
At the time of thrombolysis he was
already recovering and after PTA
further improvement was ob-
served. A month later he was able to
walk.

Electrophysiological investiga-
tions two months later showed
extensive abnormalities consistent
with bilateral lumbosacral
plexopathy. Sensory nerve action
potentials were absent in both
sural nerves. The H-reflex in the
left tibial nerve was absent; in the
right tibial nerve there was
prolonged latency of the H-reflex
with reduction of the compound
motor action potential. Electro-
myography revealed denervation
and reduced recruitment of all
proximal and distal lower
extremity musculature. No abnor-
malities were seen in paraspinal
muscles, as we would expect to see
in a cauda equina syndrome.

Lumbosacral plexopathy may
be caused by structural or non-
structural lesions. Well-known
structural causes include
(ilio)psoas or retroperitoneal
haematoma, psoas abscess, aneu-
rysm of the abdominal aorta or
traumatic injury. It may also result
from complicated abdominal
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Fig. 1 A. CT angiography shows subtotal occlusion
of the aorta continuing in the left iliac artery, total
occlusion in the right iliac artery. B. CT angiography
reveals subtotal occlusion of the abdominal aorta at

the level of the bifurcation

surgery, pelvic radiation therapy,
neoplasms or diabetes mellitus,
and is rarely seen in pregnancy
and delivery [2].

The events described in our
patient occurred five weeks after
gastroplasty. The most frequent
neurological complications after
bariatric surgery are peripheral
neuropathy and encephalopathy,
followed by cranial nerve deficits,
myopathy, myotonia and myelop-
athy. Plexopathy has been
described sporadically [3-6]. The
etiology of these complications is
believed to be multifactorial, and
is mostly subscribed to a state of
nutritional deficiency. However,
vitamin suppletion was started the
day of surgery and a clinical pre-
sentation of acute cauda equina
syndrome has, to our best knowl-
edge, never been described after
bariatric surgery.

Gastric bypass surgery induces
a postoperative hypercoagulable
state and obese patients undergo-
ing bariatric surgery are at high
risk of developing embolism or
post-thrombotic syndrome. These
patients have increased plasma
levels of thrombin-antithrombin
complex, D-dimer, fibrinogen and
prothrombin after surgery,
suggesting a marked increase in
the generation of thrombin and
the presence of intravascular clot-
ting that has undergone lysis,
while they also have decreased

levels of antithrombin III, protein
C, and plasminogen, again
increasing thrombin and fibrin
formation.

Moreover, obese people, like
our patient, have higher plasmin-
ogen activator inhibitor type 1
plasma levels than normal con-
trols, resulting in a hypofibrino-
lytic state, and elevated plasma
levels of coagulation factor VII,
fibrinogen and tissue factor, lead-
ing to a hypercoagulability state
[7-9]. Myocardial infarction is
also a risk factor for perioperative
thrombo-embolic syndrome [10].
Coagulation tests had not been
ordered in our patient, but the
DVT was suggestive of such a
condition.

Occlusive vascular disease, dis-
section, and aneurysms of the
aorta are associated with spinal
cord ischemia, as is aortic surgery.
Lumbosacral plexopathy, mainly
unilateral, has also been described
as a complication of aortoiliac
surgery and endovascular proce-
dures [11-13]. The blood supply
of the lumbosacral plexus usually
derives from the iliolumbar artery,
superior and inferior gluteal ar-
tery, and the lateral sacral artery,
which are all branches of the
internal iliac artery, and the deep
iliac circumflex artery [14]. The
abdominal aorta bifurcates ante-
rolaterally to the fourth lumbar
vertebral body into the right and

left common iliac arteries. These
divide at the level of the lumbo-
sacral intervertebral disc into
external and internal iliac arteries.
The lumbar arteries, usually four
on each side, arise posterolaterally
from the aorta, opposite the
lumbar vertebrae. The spinal
branch of the first lumbar supplies
the terminal cord and the
remainder supply the cauda equ-
ina [15-16]. The subtotal occlu-
sion of the abdominal aorta in our
patient occurred at the level of the
bifurcation, at the fourth lumbar
vertebra. MRI disclosed that the
conus ends at the level of the dis-
cus intervertebralis between the
twelfth thoracal vertebra and the
first lumbar vertebra. The second
and third pair of lumbar arteries,
that also supply the cauda equina,
are not affected by this near-
occlusion. However, due to indi-
vidual anatomic variability, we
cannot be completely certain of
the arterial supply of cauda and
plexus in this particular patient.
Although ischemia of the spinal
roots can not entirely be excluded,
the most plausible explanation for
the neurological symptoms and
signs, presenting as a cauda equ-
ina syndrome in this patient, is a
disruption of blood flow to the
lumbosacral plexus resulting from
the aortoiliac occlusion. The
assumption is supported by the
intact spinal muscles at EMG



examination of the patient and the
different vascularisation pattern of
the lumbosacral plexus and caudal
roots in relation to the site of the
vascular occlusion, since the latter
receive their vascularisation
mainly from more proximal aortic
branches. We also considered
diabetic plexus neuropathy, but
diabetic plexopathy presents with
pain and weakness followed by
wasting of the pelvifemoral
muscles, characteristically without
sensory impairment. It is associ-
ated with weight loss in more than
half of the patients. The weakness
and atrophy are progressive in the
course of months, the pain usually
persists for months, and recovery
is slow. Urinary retention or
incontinence is not a presenting
feature of diabetic plexopathy
[17-18]. Moreover, the diabetes in
our patient was reasonably well
under control and his neurological
deficits improved drastically after
thrombolytic therapy and stenting
of both iliac arteries. The pain
resolved in a few days and he
never developed atrophy. How-
ever, diabetes mellitus may have
influenced the susceptibility of the
plexus lumbosacralis to ischemic
injury.

Aortoiliac occlusive disease has
to be taken into account as a
possible cause of acute cauda
equina syndrome in particular

when a structural lesion cannot be
demonstrated by MR of the cauda.

References

1. Orendacova J, Cizkova D, Kafka J,
Lukacova N, Marsala M, Sulla I, Mar-
sala J, Katsube N (2001) Cauda equina
syndrome. Prog Neurobiol 64:613-637

2. Chad DA, Bradley WG (1987) Lumbo-
sacral plexopathy. Semin Neurol 7:97-
107

3. Thaisetthawatkul P, Collazo-Clavell
ML, Sarr MG, Norell JE, Dyck PJB
(2004) A controlled study of peripheral
neuropathy after bariatric surgery.
Neurology 63:1462-1470

4. Berger JR (2004) The neurological
complications of bariatric surgery.
Arch Neurol 61:1185-1189

5. Harwood SC, Chodoroff G,

Ellenberg MR (1987) Gastric partition-
ing complicated by peripheral neurop-
athy with lumbosacral plexopathy.
Arch Phys Med Rehabil 68:310-312

6. Koffman BM, Greenfield LJ, Ali II,
Pirzada NA (2006) Neurologic compli-
cations after surgery for obesity. Mus-
cle Nerve 33:166-176

7. Nguyen NT, Owings JT, Gosselin R,
Pevec WC, Lee SJ, Goldman C, Wolfe
BM (2001) Systemic coagulation and
fibrinolysis after laparoscopic and open
gastric bypass. Arch Surg 136:909-916

8. Kalfarentzos F, Yarmenitis S, Kehagias
I, Karamesini M, Dimitrakopoulos A,
Maniati A (2001) Prophylaxis of venous
thromboembolism using two different
doses of low-molecular-weight heparin
(nadroparin) in bariatric surgery: a
prospective randomized trial. Obes
Surg 11:670-676

10.

11.

12.

13.

14.

15.

16.

17.

805

. Kopp CW, Kopp H-P, Stiener §,

Kriwanek S, Krzyzanowska K, Bartok
A, Roka R, Minar E, Schenthaner G
(2003) Weight loss reduces tissue factor
in morbidly obese patients. Obes Res
11:950-956

Kikura M, Takada T, Sato S (2005)
Preexisting morbidity as an
independent risk factor for periopera-
tive acute thromboembolism syn-
drome. Arch Surg 140:1210-1217
Gloviczki P, Cross SA, Stanson AW,
Carmichael SW, Bower TC,

Pairolero PC, Hallett JW Jr, Toomey
BJ, Cherry KJ Jr (1991) Ischemic in-
jury to the spinal cord or lumbosacral
plexus after aorto-iliac reconstruction.
Am ] Surg 162:131-136

Kritpracha B, Comerota AJ (2004)
Unilateral lower extremity paralysis
after coil embolization of an internal
iliac artery aneurysm. J Vasc Surg
40:819-821

D’Amour ML, Lebrun LH, Rabbat A
(1987) Peripheral neurological compli-
cations of aortoiliac vascular disease.
Can J Neurol Sci 14:27-30

Day MH (1964) The blood supply of the
lumbar and sacral plexuses in the
human foetus. ] Anat 98:105-116

Gray H (1989) The arteries of the trunk.
In: Williams PL, Warwick R, Dyson M,
Bannister LH (ed) Gray’s anatomy.
Churchill Livingstone, Edinburgh Lon-
don Melbourne New York, pp 764-781
Parke WW, Gammell K, Rothman RH
(1981) Arterial vascularization of the
cauda equina. ] Bone Joint Sur 63A:53-
61

Sander HW, Chokroverty S (1996)
Diabetic amyotrophy: current con-
cepts. Semin Neurol 16:173-178

. Said G (1996) Diabetic neuropathy: an

update. ] Neurol 243:431-440




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /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 /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 2400
  /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

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


