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abinarmal nere roals by VesNET and'or ph J:- with abacmmal ne

Torty-nine pabants with L531 radicular ba il

i
E A L far pisMg T predicing nerde real 1 s
70.2%, and 91.0%, respectively, compared to 61, 7%, 72.3%, ! I gm tan gons. |n addition, area
under ROC Curve and ralative risk for MeNCT were significantly mors prediciive w&& ]
Prediction of abinormal narve-rood patholagy with V-sMCT & supsrior o pradiciion from neurlogical axinaticn EPa'n

(]

Infroduction
Sansory nedrologcal examinaban s an importan part of any physical examinaion. This par of fe physical examiraion laes on een mare imgol-
tanca in the workup of the patient with chranic pain. . During Warld 'War i, Dr. Gearge Riddoch, & neurclogist in the British Army, developed a logl-
cal approach to e sensory sxamination with the concapd of idendfying “signatura” suriaca areas highly comelated with specific anatomic der-
matomes, which, in tum, ars aszociated with specific nerve roats. " Later, the concept of cument parception threshald {GPT) was devsloped to quan-
filata level of sansary deficil ! Problems devaloped with this diagnostic technique; howavar, wilh significant variabiiity asscciatad wilh changing skin
realstance? Recanlly, the concepl of vellage-achuated serscey nerve conduction (V-sMCT) has resulted in the development of 8 new instrument e
queanitabe sensoey funcion (Medi-0x 000™, Neuwro-Diapnostic Associates, Inc., Legura Beach, CAL This instrument provides testing which 8 wall-
age mediated, and resufts ans indepandant of changes in skin resstance. The purpesa of his study was o assess how wall V-sNCT worked in pre-
dicting neres-root pathology as defmed by filling defects on spidurogram pror fa epidural lsis of adbasions.

Methods

Afler IRE spproval and Infarmed consanl, patienls wilh LS e 51 radicular bask paln schaduled for se of epidural sdhesions” were siudled. Al
patients underwent pre-procadure V-esNCT eeting. All petients recelved cathetar-directad vsts of edheshons, during which en apiduregram was dong
with 10 ml of Omnipaqus-180 cantrast. Pradicted abnormal nerve roets idantified by W-sNCT prior to the procadure wers companed with abnomal
narve roats documanted by abndrmal sapidurag mphy of fe nerve real. naddifion, neurclogical examinatons wers conductsd ralating fo tha nerve
raols fesied, Mmirological examination for LS and 51 nerva roals ware conducted s described by Hoppenfeld ¥ Naurological axam associated
will LS ard 51 consiated of a malor, refax (excapt for L5), and sensory last  Matar tast for LS wirs o tee) dorsilaxion of Me big tog with tha axlan-
sor hallucts longus.  The edaminer supparted e patients foat with cne hend arcund the celcaneus and then placed hisher thumd in such a posl-
licn that the patisnt must dorsifiex hisher grest 108 t2 reach it The examinar opposed the darsiflexion by placing hisher thumb on the nail bed of
ihz graad toa and fingars on tha ball of the fool. Modor st for 51 was to test plantar flexion and sversian of the foot by cpposing this molon with
prassura an fa head of tha fifh matatarsal. Thare & no refie to st for LS function, bt 51 wes tastad with the Schilles tandon reflax. Sansation
for LS waet bealed on e darsum of the faol sensalion for 31 was tested & tha lateral mallaciie, n addition 1o the L5 and 51 nerva rools, magar
paripheral nerves tested ncluded the supsrior and Inferior gluteal nerves, as well as the sciatic, tblel end common peronsal nerves,

Thea statstical analysis bested tha pradiciive power of V-sMNGT comparad bo the predictive powsar of physical examination, using the sbnormal spidura-
gram as the pathological standard. Analyss was with chi-squara and ROC analyss,® with significance dafined at p=0.05. Sansiiity, specificily, and
prisdicthee value lor V-sNCT and physleal findings as prediclons of rosd pathalegy weare calculaled wsing the Tallawing lormulas

Bensitivity=Test Tue Positives | Rieal Pasitives

=100 % Predicted Abnormal ( [Predictad Abnormal = Falsa Narmal)
Specificily =Tast Taia Megalives | Real regatives

=100 % Predicted Mammal | (Pradcled Narmal + Falss sbnarmal)
Predictve Value=Teai Tre Poslivas/all Poslivas

=100 x Pradicted Abnormal{Pradicied Abnarmal + False Abnormal)



Cznfidsnca indsrvals of e ansas under fe RCE curves were used 1o tast for significant difsrence betwean pradction with W.sMET and neuroiog-
izal axamination at p<0.08  Ake mlalive fsk and 25% confidenca inlervads ware cakeulaled foe abnarmal apiduragram. givan an abnomal YV-shCT
2 an abierrnie] nautakegical ssamiration st L3 ard 51, Visual analeg scores (WAS] ware compiran usng Bludents paiad ast Signilicancs was
pe.0E.

Results

Forty-nine pahsnts wers shuged 26 males and 21 f2malzs. Age (meardSEM) was 4822, weight 86223 kg, haight 172=1 cm. Twenty-five pabents
haf undargona previcus tack sumgery, al had a diagnasis of lumbar radaulilis. VAS pain scares priar 1o precadere wars § 62007 and ora manlth
oflisr thiy procedite YAS pain scofes were 4 SrD4 {pad 45) WsWET les) msulls and epidurograms far a patient wilth @ 21 leson are shown n
Figure 1 ard Figwe 2. Sensilivity, specificity, and pradiclive value for V-aMCT pradicing nerve root pathoiogy were Bd 6% T0.2%, and 91 0%,
reapectively, and an ROC curve wes caloutated (see Figure 3). Area under the BOC carve bz 08220004 (o000, 95% G 0.7640.900 for VsNIT,
soemparad bo LET20.04; 85% Cf 0 6040141 for neurologizal examnalion (pefolal
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Normal Neural-Scan and nerve root fills following lysis
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Figire 3. Hecelver Operiting Characlerisdle (RO} eurves comparing the effeciiveness of VasNOT and acaridagicsl eximing -
tiom im prediviing neeve-rool pthalogy, Better prediciors are indicated with movement of the reference line to thee upper belt,

AOC Curve

Figure 4. Predicting nerve-root pathology
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Discussion

Woltape-echeated sensory nerde conduction treshold (Y-eNCT) e a drect quantitative sensony test which prowdes a reproducible funcionsl assees-
meent of the panpharal sensory arvous system by measunng that voliage intensity which iniiates mambrars potential changss o propagate narv
impulsas. This study used tha Madi-Ox 7000 o fest the VeNCT, A predecessar, the Mauremaler assesses sensary funclion by measuring curmani
allpid, which vanias Wil changes in skin resistance. Although sensifivity with V-shCT was supanion ko neurciogical examinalion, specificily was no
differand than the neurclogical examination. However, bath the V-eNET and neurclogical exemination give the cinlclan the sbilty to fest vanous
tranches af the paripheral nersss, which may result in further definitien of the location of antrapment'pathology to speciic nernve segments.

Conclusion

Tha purpess of this study was to compare the sansilivity and spacificty ol VesNCT for tha presence of nerve-root adbesions visibla on apidurcgram,
Vallape-achuabed sensory parve conduction lhashold provides the pain-management specialsl with & sensifive and specific 1ool Tor prediclion ol
narve-root pathology.  Advanieges of V-sNCT Include simplicity, decreasad test ime, small infre-patient varignllity, and decreased senalfaly o
changes in ekin resistence. Itle a better pradictive test than the neurclagical examingtion because it is 8 mare sensliive teat.  Inaddiion, because
the patient is bindad to tha W-sMCT results, it may be a very goad bast for malingenng. This study damonsirates that prediction of nane-root pathaol-
oy ‘with WsMCT is suparicr 1o pradiclion of narsa-rool pathalogy from rauralogical eeam alona
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