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qe.Sy_tp*fe_drcglone. Of these 24 patients, 12 needed
surgical treatment within one year.
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the median nerve by injection at this site is lower than
by iqjection into the narrow carpal tunnel. The ration-
ale for using lignocaine (lidocaine) together with
corticosteroids is twofold: the injection is painless, and
diminished sensation afterwards shows that the
injection was properly carried oul

We investigated in a double blind randomised n-iai,
firstiy, whether symptoms disappeared after injection
with corticosteroids proximal to the carpal tunnel an4
secondly, how many patients remained free of
symptoms at follow up after ttris tleatrnent.

Participants and methods

Participants
The participants were patients referred to the Medical
Centr:e Alkmaar witi signs and symptoms of the carpal
tunnel st'ndrome of more thaIl 3 months' duration
con-firmed by elecfophysiolosical tests. In those with

;.'i---;-- !
Dilateral syrnptoms, tfie arm l!1th the most severe
symptoms was chosen, arrd treatment of this arm was
randomised. We excluded patients aged under 18 years
or patients who had already been treated for s),anptoms
of the carpal tunnel s).ndrome.

Injection with methylprednisolone proximal to the carpal
funnel: randomised double blind trial
J W H H Dammers, M M Veering, M Vermeulen

Abstract

Objective To assess the effect of a 40 mg
methylprednisolone iqjection proximal to the carpal
tunnel in patients with the carpal tunnel syndrome.
Design Randomised double blind placebo conrrolled
trial.
Setting Ourpadent neurology clinic in a district
general hospital.
Participants Patients with syrnptoms of the carpal
tunnel syrrdrome for more than 3 months, confrmed
by electrophysiological tests and aged over 18 years.
Intervention Injection witi 10 mg lignocaine
(lidocaine) or 10 mg lignocaine and 40 mg
methylprednisolone. Non-responders who had
received lignocaine received 40 mg
methylprednisolone and 10 mg lignocaine and were
followed in an ope4 study.
Main outcome measures Participants were scored as
having improved or not improved. Improved was
defined as no symptoms or minor symptoms
requiring no further heatmenl
Results At 1 moryh rfu!0%)_gllQpgients in the
conffol group had improved comparedwithZ} AJ\/o)
of 30 patiens the intervention group (difference 57%
(950/o confidence interval 360/o to 77Vo)). 1-f,twlysa;l2_

(of Q,gpp1oypd-pAgp-1p,'rr-r,*9_c-o*9'q,o*l_g1qgp-g{not
need-a.secorrd.treatrnent, compare"d.with .15 of 23

improvement 4rld lheqld be consideredtref,cre I i J \ ,
I :_/ 

:.,surgical decomplesslo ,,:l

Introduction
The carpal tunnel syndrome is caused by compression
of the median nerve at the wrist and is a common .,

cause of pain in the arm, particularly in women. Injec-
tion with corticosteroids is one of the many
recommended treatments.r

One of the techniques for such injection entails
injection igst plg4imal to (not intglth€_c{p.ad tun4el.
ft..udord",fot 4ir 4"j{o* qiF
aua4lt!€e!:qf .v.gl-ar${e-gj,qbc&r."erla,--cl-o!etp-lbc---

i

Fig 1 Site for injecting c0rticosteroid t0 treat carpal tunnel syndrome
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The trial was approved by the medical centre's
ethics coinmittee. Pitients gave written informed
consenl The ethics committee required an interim
analysis after inclusion of half of all participants.

Intervention
The irjections were glven by one neurologist

fWHHD). They contained 10 mg lignocaine or 10 mg
lignocaine and 40 mg methylprednisolone. The site of
injection was at the volar side of the forearm 4 cm
proximal to the wrist crease betlveen the tendons of the
radial flexor muscle and the long palmar muscle. Injec-
tions were given with a 3 cm long 0.7 mm needle
fig l).The angle of introduction of the needle
depended on the size of the wrisr In participants with
a thin wrist the median nerve is close to the skin. In

] i these participants the angle w$, 1E. The angle was

lJ larger, about.Z_O_', in those with a thick wrist. In partici-
"t pans with well developed muscles, the pronator quad-

ratus muscle may push up the median nerve, so in a
thick muscular arm the angle of introduction was also
flal between 10'and 20". The needle was introduced
slowly, and the participant was instructed to say stop if
he or she felt pins and needles or pain in the fingerl. If l-...," ,;t"- ".-t': 

tt:*iti

L$-s:9,k!99-"ry-?j-["-tl"9r"^:*"-"d9*ryap*ttgdrq,n"-a&":c...-rig 2 participant low

-g+-.".-"Sg_.p-.S""_"_l_1*ep*9^ti[9-tg4.Eeiniectionwasgiven-!grlt*gl.rsTs's-.F-|-_e_l_r.p*9^.st[g-49s._lniln]ecnonwasglven
q4"qy-f 4_rqpbpressure. Aft er iniectig**b#4&ri? Analysis
b:lg:,g? We ised x' and Fisher's exact rests to compare

outcome -*Tff::T*Tffi,Tr1i:t#":"'*:'"j?',*'ill:One month after injection the randomised partici- portion ofparticipants who responded to treahTrenl
pants visited the outpatient department and were
asked by another neurologist (MMV) whether they had
no symptoms or only irinor syrnptoms that they Results
considered so much improved that they felt no further After the ethics comrnittee had seen the resglts of the
treatment was necessary. Further visits were planned interim analysis (after 40 participants had been
for 3, 6, 9, and 12 months after the injecrion or earlier recmited) itwithdrewpermissionforfurtherrandomisa-
if the participant felt this was necessary. At these visits, tion. Meanwhile a firrlther 20 participants had entered
participants were asked the same question.If treatrnent the snrdy. The final analysis of tire results is on all 60 ran_
was necessary the decision to treat was taken firs! and domisej patiens. None of the participants was lost at
then the h-ial code was broken. ff a patient had not folow up. figure 2 shows the participantflow
been treated with methylprednisolone this treatment f.uUt" 1 slows the baseline characteristics. No sigrrifi_
w_as offered, otherwise surgical decompression was cant differences existed between the groups. after f
performed' month 23 of the 30 participants in tle intervention

Assignment and blinding
Using a random number Lbl", th" horpital pharmacist Table 1 Baseline characteristics of 60 participants in trial

lntervenlion Controlprepared the trial dmg in blocks of 20. The syringes for Variabte

30 30iniection were sent fiom the pharmacy to the 
51outpat-ient departmen! where it was impossible to dis- Mean age (years)

24 26tinguish the syringes containing methylprednisolone No of females

plui lignocaine fr6m those .orit ining ignocaine as -* t
paper was glued around the sp-inges. To fuither ensure No of participants with swelling near carpal tunnel 19 26

htin.Ii-_ r1,o _oo-."_--16 .,-*^ -^r^r ^,.* L-, _-^iL^_ Average duration oi symptoms (months) 32 25blinding, the assessments were carried out by another zi

neuroldlist (MM$. Neither the doctor nor the partici- No o{ participants with absence of sensory action potential oJ median nerve 25 23

pant therefore, knew what. b-eatrnent was given. The
doctors and participants remained blind to treatment Table 2 Treatment respgnse at follow up
during the assessments at follow up.

No (%) ot participants nol needing
second lreatmenl

sample size r"r--ri.r s,-p crrrrd srrp (;fr:itrt#;irX'$ifi:,
The iample size calculation was based on the assump- Period atter lreatment (n=30) (n=30) 0f difterence)

tion that after 1 month 80% of the participants in the 1 month 23 (77) 6 (20) 57 (36 to 77)

intervention group would respond to treatment versus 3 !!nqs 19 (63) 2 (7) 56 (37 to 76)

500/o tn the control group. With a power of 800/o and a 6 months 17 (57) 2 (7) 50 (30 to 70)

sigrrificance level of 5o/o two sided, this meant that at I months 16 (53) 2 (7) 46 (27 lo 67)

least 80 participants needed to be included. 12 months 15 (50) 2 (7) 43 (23 to 63)
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o Corticosteroid injections into the carpal tunnel
may damage the nerve, and any treatrnent
benefits may be of short duration

o A single injection with steroids proximal to the
carpal turrnel improves 770/o of padents with the
carpal tunnel slindrome at one month after
treatment

{dg-q&g.+-eld-4rq-caf tgr-t-o-"c"ar--ry-o.urft an-
rqisp-0--o"*s-ntpjh-es.arpal-nllrrel

1
I
I

i

group had no or only minor synnptoms versus 6 of the
30 participants in the control group (P ( 0.001). Table 2
shows the proportion of participanb not needing a sec-
ond treatrnent At all time intervals the number of
pl:.q""P 1ot reqllilg treatrnent was sigrrificantly
higher in the intervention group.

In the open phase of the stvdy 24 of 28 participants
in the control group responded to treatment with
methylprednisolone. Of this group, 12 of 24 partici-
pants needed a third treatnent (surgery), performed
ol av€Tage 3.4 months after the second treatrnenl
There were no side effects.

Discussion

This study confrmed a beneficial effect of injection
with methylprednisolone near the carpal tunne{n-.,1!19
csggg-t"vls.Le_.t'j1'gt*df -ya.*,e" j11gfe_{,lggl"Jggrtt
lgyS&LaO y""rr bee.! i"i..ti"g rgery ni-6loo"
close to, but not in, the carpal tunnel. The neurologists
claimed not only excellent results in the short term but
also long lasting improvements. The duration of
improvement shown in this double blind controlled
study seemed to be longer th4n has been reported in
other studies.3-8 Two studies were clinical trials.T t ln the
first n-ial, iniections with steroids into the carpal tunnel
were compared with intramuscular injections. At ttre
end of one month significant improvement was seen in
the group of 18 patiens who had been given injections

@p--e"s,e--fl eial.sse-cJ-ba-4-d1|

_gpggglggj*gi_19_1*?_lp:!bl. l" the s econd trial meth-
ylprednisolone was injected locally, and again the effect
of treatrnent was of short duratiori.

9ur rationale for positioning injectjons close tn
.-' the calral tunnel was tlgliniections at this site are less

Iikel)' todamag:athanerveanilare easier-^to-carry,ouf-

Egqfqiequons into the caryal hrn"el. Another reason
that this site was chosen was the common occurrence
of a swellinq close to the carnel hr;;c1-i;]Li?;;' i'.
fhree -quirrters of the frarticilants Such a swelling
probably consists o@of ft"
pronator quadraLr-rs muqcle. A locally apptiedfiECffin
may reduce the sweliing by the lipolytic action of
methylprednisolone, which would explain the long 

nterm beneficial effect. Whether this is true, this t /
treatrnent is safe and is easier to cary out ,ft*/l
surgical decompression or 20 sessions of ultrasound,i./
ffeatment.c - i/'

We thankJ Prins of the hospital's pharmacy for preparing the
synnges.

Contributors: JWHFD designed the study, asked for
informed consen! randomised the patients, gave the injections,
and wrote the first draft of the manuscript MMV commented on
the study design, did &e follow,up assessmentJ, and commented
on the manuscript MV commented on the study design,
analysed the results, and commented on the manuscript AJI
authors will act as guarantors for the paper.

Funding: None.
Competing interests: None declared.

I QuaLity Standuds Subcomittee of the Americm Academy of
Neurology. Pmctise pameter for crpal hrmel syrdrome. Nwolog\
1993:43:2406-9.

2 Buton RL Cupal tumel slrrdrome ftook review]. Arch Nwol
1994;5 1:641-2.

3 Green DP Diagnostic md therapeutic value of cupal tumel injecrion.
J Hand Swg 1984;94:850-4.

4 Phalen GS. The carpal nrmel syndrome: clinical evaluation of598 hands.
Clin Orthopaediu and Related Resemch 1972;83:29-40.

5 Wood MR. Hydrocortisone injections for carpal tunnel s;ndrome. llanrl
1980;l 2:62-4.

6 hvin LR, Beckett & Suman RK Steroid injection for carpal tumel syn-
drome.J Hantl Surg 1996;21:355-7.

7 Ozdogan H, Yazici H. The eftcacy oflocal steroid iqjections iu idiopathic
carpal nmel syndrome: a double blind study. Br J Rltmmatol
1984;23:272-5.

8 Girlmda P, Dattola R, Venuto C, Mmgiapme R, Nicolosi C, Messina C.
Loca-l steroid treatnent in idiopattric crpal tumel syndrome: short md
long tem eficacy.rl Nzurol 1993;240:187 -90.

9 Ebenbichler GR, Resch KL, Wiesinger GB llhl 4Ghanem A-H, Fialka V
tlltrasound h-eatrnent for treating the carpal tumel sl.ndrome:
mndomised "shm" controlled u'ial.,B,V/ 1 998;3 1 6 :73 1-5.

(Arcepted l0Jme 1999)

One hundred years ago

Street noises

In this "fiee" cou.ntry everyone seems to be at perfect liberry to
make whatqver discordant noise he likes in the streets at any time
of day or nighL Vendors of milk, of cat's meal and of newspapers,
German bands and barrel organs, all do their utrnost to outvie
one another in the creation o? tir" .ityt .n-m.."rruty trr.noit,
rvhich is highly detrimental to everyone engaged in brain worlq to
the sick and weary, ar,d to all who sleep fig6tly. The reporr
suggests tl-rat indiarubber ttres should be adapted to many light
v_ehic-191 especially mail carts and milk carts, and rhaL rubber rings
shou.ldbe compulsorily placed on the {loors of milk carts to
prevent the rattling of cand; that newspaper boys should desist
from shouting, and instead ttrereof should exhibit "contents
sheets," or that newspapers shall be sold from kiosks on the
pavements, as in Paris. In fact, slreet noises should be made the

subject of reasonable regrrlations, and the people who make
noises should be taught to be orderly and systemaric. London is
indeed far behind other places in the matter of byJaws for the
good government of the public thoroughfares. In Eastbourne, for
instance, only hvo barrel-organ grinders are allowed in the place,
and they on sufferalce; whilst the milkmen do not make a sound.
In Croydon, Baft, Brighton, and the counties of Kent and Surrey
no crying of goods or steet music is permitted on Sunday. But
although the metropolis is at present far in arrear in this matter
there is prospect of amendmeng as the London Government Act
lately passed empowers the new municipalities to make byJaws
for regulating and suppressing street noises and nuisances, and
this act wi]l come into force in November, 1900.

(B\J 7899;n:796)

886 BN{l YOLUME 319 2 OCTOBER 1999 rw-bmj.com


