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Abstract: Introduction: Nerve conduction studies (NCS) are an essential part of the work-up of peripheral
neuropathies. NCS with EMG allows diagnostic classification, understanding and separation of different neuropathies.
Symmetrical lower limb weakness of neurological origin often demands EDX study. Neuropathies may be mixed or
motor or sensory. Further it may be either axonal or demyelinating. Aims and objectives: To assess nerve conduction
studies in symmetrical lower limb weakness patients with peripheral neuropathies. To estimate prevalence of
neuropathies in this cohort. Material methods: Forty cases and equal no of controls underwent NCV study. Tibial
peroneal motor and sural sensory nerve conductions were done. Data was stored in excel sheet for analysis.
Different NCV variables were compared between the groups. Unpaired t'test was used for comparison of variables.
Level of significance was kept at p value <0.05. Results: It was observed that DML, CMAP/SNAP amplitude, and CV of
study group were significantly different as compared to control group (p value <0.05). Neuropathy was present in 31
(77.5%) cases. 25 (80.65%) cases were axonal and 6 (19.35%) were demyelinating neuropathies. NCV was normal in 9
(22.5%) cases. Conclusion: NCV study proved an essential tool in diagnosis of neuropathies in lower limb weakness
cases. Axonal neuropathies were more prevalent as compared to demyelinating one. Mixed neuropathies were more
frequent than isolated motor or sensory neuropathies. Presence of conduction block suggests acquired
demyelination. [Vijay v NJIRM 2016; 7(4): 56-60]
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disorders, toxic neuropathies, etc that may cause
bilaterally symmetrical weakness in lower limbs. **°
Variety of EDX patterns are observed in these patients
in nerve conduction studies. °

Introduction: Weakness is a common presenting
concern in neurology. It is often part of more systemic
disorders, and is a common end result of many
diseases, including rheumatologic disorders,
endocrine, infectious and neoplastic disorders, not to

mention psychiatric conditions. Occasionally, patients
with other disorders of the motor system, such as
rigidity or incoordination, may describe themselves as
being weak because they have difficulties in
performing motor acts. Patients are usually referred to
neurophysiology laboratory to rule out neurological
cause of weakness. Nerve conduction studies and
electromyography successfully differentiates upper
and lower motor neuron lesions. Further, it also
delineates the level at which lesion is located in lower
motor neuron. 2

True weakness can be caused by problems affecting
upper motor neurons, lower motor neurons, the
neuromuscular junction or the muscle itself. Muscle
diseases are generally proximal and symmetrical.
Bilaterally symmetrical paresis or paralysis of lower
limbs is often referred to neurophysiology laboratory
for evaluation. There are several etiologies like
prolapsed inter-vertebral disc, cauda equine
syndrome, amyotrophic lateral sclerosis, lumbosacral
radiculoplexopathies, acute poliomyelitis,
inflammatory demyelinating polyneuropathies, critical
illness neuropathy and myopathy, neuromuscular

With this background nerve conduction studies were
done in patients with bilaterally symmetrical weakness
in lower limbs. Aim was to compare effect of a
neurological cause for weakness on nerve conduction
studies between cases and controls. Different EDX
patterns were also observed in this category of
patients.

Methods: The study was conducted during January
2013 to March 2016 in Clinical Neurophysiology
Laboratory, Department of Physiology, GMERS medical
college Gotri Vadodara. An approval from Institutional
Human Ethics Committee was taken for conducting the
research before start of this study. Forty cases were
selected with supportive inclusion and exclusion
criteria under supervision of consultant physician,
orthopedic surgeon and pediatrician depending on
outpatient or inpatient case of corresponding
department. Inclusion criteria consisted of acute
weakness of bilateral lower limbs with complete or
partial sensory or motor loss. Irrespective of diagnosis
like diabetes mellitus, chronic alcoholism,
hypothyroidism, poliomyelitis, prolapsed inter-
vertebral disc, and other causes of acute flaccid
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paralysis/paresis; we selected all those cases of
bilateral weakness in lower limbs with complete or
partial motor/sensory loss. Cases with unilateral
weakness were not included in study. Duration of
weakness was from time of onset to three months.
Weakness of more than 3 months was not included in
the study. Patients with local injuries/lesions that may
interfere with the electrophysiological study were
excluded from the study. All cases were subjected to
electrophysiological evaluation as described below.
The control group included forty healthy subjects,
mostly recruited from hospital staff and their relatives
with no previous or current history of significant
disease, in particular weakness in upper or lower
extremity. They were selected on age and height basis
so as to be matched with patient population after
thorough physical and neurogical examination by
consultant physician. Electrophysiological studies
similar to cases were performed and data was
obtained for comparison. EMG was not done in any of
the participants of control or study group. A written
informed consent was taken from all the subjects
screened under above inclusion and exclusion criteria
who underwent the study. A detailed bilateral lower
limb nerve conduction studies comprising of tibial and
peroneal motor nerve conductions, Sural sensory
nerve conductions were done.

Electrophysiological Study: Bilateral tibial and
peroneal motor nerve conduction studies (MNCS)
consisted of standard Belly-Tendon montage
placement of active and reference electrodes. In tibial
MNCs, active electrode was placed on Abductor
Hallucis (AH) muscle and reference on its tendon at
ball of great toe. In peroneal MNCS, active electrode
was placed at Extensor Digitorum Brevis (EDB) muscle
and reference on its tendon on dorsum of foot at fifth
distal inter-phalangeal joint. Duration of stimulation
strength was kept at 200ms, sweep speed at 5ms/D,
sensitivity at 5mV/D and supramaximal strength was
given with maximum strength not more than 100mA.
Compound muscle action potentials (CMAP) were
obtained and its features like distal motor latencies
(DML), amplitude (Amp) and conduction velocity (CV)
were recorded and stored in excel sheet for further
analysis.

Bilateral Sural sensory conduction studies (SCS)
consisted of antidromic recording of sensory nerve
action potentials (SNAPs) by placing active and
reference electrode 3 centimeters (cm) apart on skin
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at ankle posteriorly to lateral malleolus. Sural nerve
was stimulated at calf 15 cm away from active
electrode. Settings for SCS were; duration-100ms,
maximum strength 100uV, sweep speed- 2ms/D,
sensitivity- 20uV/D and 20 consecutive stimuli were
live averaged to obtain a Sural SNAP. Its features
amplitude and CV were recorded and stored for
further analysis. (Preston et al)

Statistical Analysis: We sought help of biostatistician
for analysis of data. It was done using Graph Pad Prism
online software designed by California based Graph
Pad Prism Inc Ltd Company. Data was expressed as
mean and standard deviation in all demographic and
electrophysiological features. Comparison between
cases and controls was done using unpaired t'test with
level of statistical significance set at values less than
0.05.

Results: Forty cases (11 female, 29 male) with age
range 32 to 60 years and equivalent controls (6 female,
34 male) with age range 15 to 70 years underwent
electrophysiological evaluation for motor and sensory
nerves in lower limbs. Mean and standard deviation
values related with demographic profile are depicted
in table no 1. Statistically significant difference was
only observed in height parameter between the two
groups (p value<0.05).

Table No. 1: Demographic profile of control and cases
of population under study

Parameters | Control Cases P value
Age 44.3518.95 45.875+15.4 | 0.5890
Height 166.25+3.90 | 160.22+6.22 | 1.547E-
06*
Weight 59.618.4 59.125+14.20 | 0.855

(Note: * Suggests p value <0.05)

Usually, an increase in height is associated with
decrease in the CV but comparison shows that trend is
exactly opposite in control and cases as well. This
nullifies possibility that differences in height feature
had affected CV values in study population. Hence we
can very well go ahead with nerve conduction studies
(NCS) observations between control and cases in
study.

NJIRM 2016; Vol. 7(4) July — Auguest

elSSN: 0975-9840

pISSN: 2230-9969 |57




Nerve Conduction Studies In Lower Limb Weakness

Table No 2: Comparison of Motor conduction studies variables in control and cases of study population

Nerve Side | Features Control Cases P value
Tibial Left DML 3.54+0.74 4.44+1.2 0.000109*
Amplitude | 16.29+5.93 | 9.85+6.29 | 9.7285E-06*
cv 47.54+3.68 | 40.17+6.34 | 1.15615E-08*
Right | DML 3.517+0.61 4.32+1.16 | 0.000234*
Amplitude | 16.35+6.57 9.97+5.32 1.2081E-05*
cv 48.602+4.08 | 41.0+6.49 2.69339E-08*
Peroneal | Left DML 3.817+060 4.44+1.21 0.00533*
Amplitude | 8.257+2.46 | 5.72+3.86 | 0.00094*
cv 51.35+3.64 | 43.23+9.83 | 6.4568E-06*
Right | DML 3.81+0.38 4.43+1.19 | 0.00238*
Amplitude | 8.17+.72 4.47+3.69 | 3.36732E-06*
cv 51.75+4.4 41.96+7.07 | 2.24911E-10*

(Note: * Suggests p value <0.05 hence statistically significant, DML= Distal motor latency, CV= Conduction velocity)

Table no 2 shows that comparison between almost all the features of motor conduction studies (DML, Amp and CV)
among two groups is statistically significant i.e. p value <0.05. Thus in cases group latencies are prolonged, amplitude

and conduction velocities are reduced significantly.

Table No 3: Comparison of Sural sensory conduction
studies in control and cases of study population

Ner | Sid | Feature | Control Cases P value
ve e s
Sura | Left | Amplitu | 21.89+14 | 14.1745 | 0.00444
I de 4 .86 *
cv 51.16%5. | 49.09+7 | 0.2137
11 .5
Rig | Amplitu | 21.99+12 | 14.12+5 | 0.00089
ht de .16 .36 6*
cv 49.42+4. | 46.18%9 | 0.0718
35 .46

Table no 3 shows that only sural nerve SNAP amplitude
is grossly affected/ reduced whereas conduction
velocity remains normal in cases as compared to

Discussion: In present study almost all the cases were
reported to this laboratory within one week period
and no final diagnosis were made at the time of
referral except nine cases that were labeled with acute
flaccid paralysis lower limbs with query cause Guillain-
barre’ syndrome (GBS). Therefore, in majority of cases
electromyographer had no clue regarding etiology of
presentation  whether  neurological or non
neurological. Clinical examination however supported
neurological involvement of lower limbs in the form of
motor or sensory loss. Comparison of nerve
conduction studies between cases and control as

(Note: * Suggests p value <0.05 hence statistically
significant, CV= Conduction velocity)

controls. This suggests that it's more often an axonal
loss than demyelination in cases of bilateral lower limb
weakness.

depicted in table no 2 and 3 confirmed significant
difference in the MINC (tibial and peroneal) parameters
and SNAP amplitude of Sural SNC. Only parameter that
did not show significant difference was SNC
conduction velocity. Average values for peroneal
CMAP amplitude were the only feature that showed
marked reduction as compared to standard reference
values in literature. Literature on bilateral symmetrical
lower limb weakness shows that specific neurological
issues were selected as cohort and then EDX study was
done. We discuss few studies and its relevance to our
findings.

NJIRM 2016; Vol. 7(4) July — Auguest

elSSN: 0975-9840

pISSN: 2230-9969 |58




Martel J et al studied Charcot-Marie-tooth disease
patients with symmetrical weakness. Nerve conduction
studies showed abnormal conduction velocities in
these patients. In progressive lower limb weakness
with sensory ataxia nerve conduction studies play
useful role in diagnosis of this rare entity. ’ Rubens O
et al observed only prolongation of sensory and motor
latencies with normal CV and amplitude in patients
with peripheral neuropathy in chronic occupational
lead exposure. There was no correlation observed
between clinical biochemical and electrophysiological
data. ® GBS also presents with lower limb weakness. It
is more commonly proximal than distal muscle
weakness. Al-Shekhlee A et al compared GBS and
critical illness polyneuropathy (CIP) patients with new
EDX criteria for AIDP, and found that amplitude
reduction was more frequent phenomenon in CIP and
conduction block (CB) in almost 10% nerves in AIDP
cases. ~ '° CB were reported in present study too in 6
out of 40 cases (Figurel)

Figure No 1: Conduction block and temporal
dispersion in a GBS patient.
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Chen CC et al reported a case of hyperthyroidism that
reported with lower limb weakness in proximal
muscles. NCV study was normal and the case
recovered after medications. ' In sporadic adult-onset
progressive  muscular  atrophy patients NCV
abnormalities were seen in all variables. ** Distal
symmetrical neuropathy in lower limbs is more often
seen in diabetes patients. Kakrani AL et al reported
that tibial and Sural nerve involvement is more
common in diabetic neuropathy patients. * In present
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study we observed involvement of peroneal nerve.
Polyneuropathies  associated with  symmetrical
weakness needs clinical and EDX evaluation. Routine
nerve conductions like motor, sensory, late responses
and EMG are very accurate to diagnose the lesion.
Sometimes underlying subclinical lesion may also be
detected. Conduction block (CB) is also a useful tool in
EDX studies to diagnose focal neuropathies and
demyelination. **

Primarily axonal polyneuropathies mainly affect
sensory and Motor nerve amplitudes i.e. SNAPs and
CMAPs whereas demyelination leads to prolonged
sensory and motor latencies, reduced conduction
velocities.  Acquired  demyelination can  be
differentiated from hereditary by presence of
conduction blocks (CB) and temporal dispersion. ** In
present study, all motor parameters and SNAP
amplitude variable is affected. In general, it suggests
presence of sensory motor axonal more than
demyelinating polyneuropathies in symmetrical lower
limb weakness patients. Case to case EDX evaluation
reveals, mixed neuropathies in 27 cases and motor
neuropathies in 4 cases. 9 cases showed normal or
borderline NCV values hence labeled no neuropathy
cases. Out of 31 cases with neuropathy, 25 cases were
axonal and remaining 6 acquired demyelinating
neuropathies. No case of hereditary demyelination or
pure sensory neuropathy was reported from study
group. Conclusion:Present study highlights the
electrophysiological profile of 40 cases with lower limb
weakness of neurological origin. Axonal neuropathies
were most common in these cases as evaluated
through EDX studies. Peroneal nerve CMAP was most
frequent abnormality in lower limb weakness. NCV
study proved an essential tool in diagnosis of
neuropathies in lower limb weakness cases. Axonal
neuropathies were more prevalent as compared to
demyelinating one. Mixed neuropathies were more
frequent than isolated motor or sensory neuropathies.
Presence of conduction block suggests acquired
demyelination.

References:

1. Monrad-Krohn, G.H. and Refsum, S.: The Clinical
Examination of the Nervous System, ed. 12,
London, H.K. Lewis & Co., 1964.

2. Jeffrey Cohen Camilo Fadul, Lawrence Jenkyn
Thomas Ward. Evaluation of the Patient with
Weakness. In: disorders of nervous system by

NJIRM 2016; Vol. 7(4) July — Auguest

elSSN: 0975-9840

pISSN: 2230 -9969 |59




10.

11.

12.

13.

14.

15.

Reeves and Swenson. Online version of
Dartmouth Medical school. 2008.

Moussouttas M, Chandy D, Dyro F. Fulminant
acute inflammatory demyelinating
polyradiculoneuropathy: case report and
literature review. Neurocrit Care 2004;1(4):469-
474,

Hund E. Critical illness polyneuropathy.
Review.Curr Opin Neurol 2001;14:649-53.

Bolton CF. Neuromuscular manifestations of
critical illness. Muscle Nerve 2005;32:140-63.
Preston DC, Shapiro BE. Electromyography and
neuromuscular disorders: Approach to
electrodiagnostic studies in the intensive care
unit. Philadelphia: Elsevier; 2005:615-25.

Martel J, Mierau D, Donat J. Charcot-Marie-Tooth
disease. J Manipulative Physiol Ther. 1995;
18(3):168-71.

Rubens O, Logina I, Kravale |, Eglite M, Donaghy
M. Peripheral neuropathy in chronic occupational
inorganic lead exposure: a clinical and
electrophysiological study. J Neurol Neurosurg
Psychiatry. 2001; 71(2):200-4.

Al-Shekhlee A, Hachwi RN, Preston DC, Katirji B.
New criteria for early electrodiagnosis of acute
inflammatory demyelinating  polyneuropathy.
Muscle Nerve. 2005; 32(1):66-72.

Nagarajan V, Al-Shubaili A. Clinical and
neurophysiological pattern of Guillain-Barré
syndrome in Kuwait. Med Princ Pract.
2006;15(2):120-5.

Chen CC, Chiu PC, Shih CH, Hsieh KS. Proximal
weakness of lower limbs as the sole presentation
of hyperthyroidism: report of one case. Acta
Paediatr Taiwan. 2005; 46(2):91-3.

Visser J, de Visser M, Van den Berg-Vos RM, Van
den Berg LH, Wokke JH, de Jong JM, Franssen H.
Interpretation of electrodiagnostic findings in
sporadic progressive muscular atrophy. J Neurol.
2008;255(6):903-9.

Kakrani AL, Gokhale VS, Vohra KV, Chaudhary N.
Clinical and nerve conduction study correlation in
patients of diabetic neuropathy. J Assoc
Physicians India. 2014; 62(1):24-7.

Grisold W, Berger 0O, Zifko U. Role of
electrophysiology in diagnosis of
polyneuropathies. Wien Med Wochenschr.
1998;148(1-2):19-24.

Franssen H, van den Bergh PY. Nerve conduction
studies in polyneuropathy: practical physiology

Nerve Conduction Studies In Lower Limb Weakness

and patterns of abnormality. Acta Neurol Belg.
2006 Jun;106(2):73-81.

Conflict of interest: None

Funding: None

Cite this Article as: V Vaidya ,M Dinkar,B Ghugare
,M Joshi,Nerve conduction studies in lower limb
weakness , NJIRM 2016; Vol. 7(4) July — Auguest
56-60

NJIRM 2016; Vol. 7(4) July — Auguest

elSSN: 0975-9840

pISSN: 2230 -9969 |60



http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DMartel%2520J%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D7790797&sa=D&sntz=1&usg=AFQjCNGb-buxWZeaFK6ysfcVz8LJeUdmTA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DMierau%2520D%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D7790797&sa=D&sntz=1&usg=AFQjCNExrxdz5bpmBBMTyd2TFZJ1C13NFQ
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DDonat%2520J%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D7790797&sa=D&sntz=1&usg=AFQjCNG28BlkrtFzLlYJBKwpZwp1zprCxQ
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DRubens%2520O%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D11459892&sa=D&sntz=1&usg=AFQjCNHZGgaDm0W-JXM167tB_EfdwKuasw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DLogina%2520I%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D11459892&sa=D&sntz=1&usg=AFQjCNEOjhocnb8BlXmbEBDSsvmuSqD-1A
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DKravale%2520I%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D11459892&sa=D&sntz=1&usg=AFQjCNEJQ2zWmA7ZWG7qVJ7xETdkY-LAiw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DEgl%25C3%25AEte%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D11459892&sa=D&sntz=1&usg=AFQjCNHOnbis--Dn6DL4E3y1sbx6BnfVUg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DDonaghy%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D11459892&sa=D&sntz=1&usg=AFQjCNExnGw-Ck3KQmzEuY9VUMwBXHNJrg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DDonaghy%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D11459892&sa=D&sntz=1&usg=AFQjCNExnGw-Ck3KQmzEuY9VUMwBXHNJrg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DDonaghy%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D11459892&sa=D&sntz=1&usg=AFQjCNExnGw-Ck3KQmzEuY9VUMwBXHNJrg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DAl-Shekhlee%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D15880488&sa=D&sntz=1&usg=AFQjCNEsvOBLgWLmFwqoGueHAGdgIFwVSw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DHachwi%2520RN%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D15880488&sa=D&sntz=1&usg=AFQjCNE2u8nTWgpiUja8joTrmMGiQk8D2g
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DPreston%2520DC%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D15880488&sa=D&sntz=1&usg=AFQjCNEnYQD6upWInd1kRVvvPwCeukpHJw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DKatirji%2520B%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D15880488&sa=D&sntz=1&usg=AFQjCNEJrphOcWlrh9FozfR0N7ZtrSevYA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DNagarajan%2520V%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16484839&sa=D&sntz=1&usg=AFQjCNGPuOmXy4jVgjKfMwTDmgN5T-9-oA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DAl-Shubaili%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16484839&sa=D&sntz=1&usg=AFQjCNHQKt2eUZtc6nNzPT0-L3MEcFmncA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DChen%2520CC%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16302586&sa=D&sntz=1&usg=AFQjCNG22lrfW_udbeuAJ-V9xrFfxxih7A
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DChiu%2520PC%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16302586&sa=D&sntz=1&usg=AFQjCNEdczd_YGhjYj6t-myBdRYq3ZDVMA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DShih%2520CH%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16302586&sa=D&sntz=1&usg=AFQjCNE5E2eJlfSsc3KvuWF64jKaxiTn5g
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DHsieh%2520KS%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16302586&sa=D&sntz=1&usg=AFQjCNEOe2pk18Jps9JoPQbAXuIYIuXAjw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DVisser%2520J%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNGO1SnMyOkM2dA6A9ukTKKEoLuoiw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3Dde%2520Visser%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNFnkkBM_6TRZvq2XHXnZC3wo6DiHw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DVan%2520den%2520Berg-Vos%2520RM%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNHlVwmFhhstbiDJiFB8eNQcyEmZAQ
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DVan%2520den%2520Berg%2520LH%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNFwXtdy7c93e6vsFzOdGkha-iKgfg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DVan%2520den%2520Berg%2520LH%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNFwXtdy7c93e6vsFzOdGkha-iKgfg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DVan%2520den%2520Berg%2520LH%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNFwXtdy7c93e6vsFzOdGkha-iKgfg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DWokke%2520JH%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNH4qzFhMYAQcTp1wjlam9ninRJ-EA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3Dde%2520Jong%2520JM%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNGQwEJxY3HsE240gcZtTUAeNwzZNA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DFranssen%2520H%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D18484238&sa=D&sntz=1&usg=AFQjCNGEgzvdbPibkqsSeOePWe3z5nR3_g
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DKakrani%2520AL%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D25327088&sa=D&sntz=1&usg=AFQjCNFVLiSLC2xoTRsKs2C2IVgA_sYT4Q
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DGokhale%2520VS%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D25327088&sa=D&sntz=1&usg=AFQjCNFGh3EwZNdiKxXm6i3isc88kMbDyg
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DVohra%2520KV%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D25327088&sa=D&sntz=1&usg=AFQjCNHKgJhR-GSvyiY2jA06OKsSor5CSQ
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DChaudhary%2520N%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D25327088&sa=D&sntz=1&usg=AFQjCNGKKQ-L6jPgrQeElYQNL9AP6sQ8HA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DGrisold%2520W%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D9642760&sa=D&sntz=1&usg=AFQjCNENfPquwZxJhhFFmGY2Snu96VbvFA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DBerger%2520O%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D9642760&sa=D&sntz=1&usg=AFQjCNG4efIX_-C2DnjybrPVo85p-r4clA
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DZifko%2520U%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D9642760&sa=D&sntz=1&usg=AFQjCNHfO34m2h-XgPrNyQYBsBdQ1s_jAw
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3DFranssen%2520H%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16898257&sa=D&sntz=1&usg=AFQjCNHJE1tFevv9sFXmUaU183uEpPE2tQ
http://www.google.com/url?q=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F%3Fterm%3Dvan%2520den%2520Bergh%2520PY%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D16898257&sa=D&sntz=1&usg=AFQjCNEWuFL0ETRmUqne9Doz5mc47Mwsdw

