ULNARE AL GOMITO
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SEDI DI COMPRESSIONE

Brachialis
Flexor-pronator group

v N
Arcade of Struthers

Medial intermuscular septum

Medial e’picondylo

Flexor carpi ulnaris

~ Deep flexor pronator aponeurosis

||Cu6ital tunnel

Flexor digitorum profundus




Occorre conoscerle tutte altrimenti e
possibile un incompleto release del

(7)

Medial epicondylar fibrosis 4 N
(24) Deep flexor pronator aponeurosis

: : (7)
Medial epicondyle

Cubital tunnel
(13)

Sedi di reintervento per mancato release del nervo ¢/o Mayo

Clinic Gabel GT, Amadio PC J Bone Joint Surg




Compressione all’arcata di
Struthers

Acta orthop. scand. 48, 391-393, 1977
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PROCESSUS SUPRACONDYLOIDEA HUMERI WITH

CONCOMITANT COMPRESSION OF THE MEDIAN NERVE
AND THE ULNAR NERVE
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PER B. THOMSEN

Department of Orthopaedic Surgery, Hjorring Hospital, Hjerring, Denmarlk.

$i tratta comunque di casi molto rari, sporadicamente




Riduzione volume tunnel

Artrosi con calcificazioni
Sclerosi arcata fibrosa

Esiti fratt-luss. Gomito
Cubito valgo post-traumatic )
Cubito valgo congenito

IDIOPATICO (?) NB Il piu frequente

Aumento del conte

Cisti artrogene

Neoplasie
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Sclerosi del Legamento Arcuato
e sue varianti anatomiche










G.L. §5 anni
Compressione da cisti artrogena










In realta il tunnel cubitale non va visto come un recipiente
statico in cui si trova immerso il nervo ulnare ma e piu utile
interpretarlo come una struttura che dinamicamente si
modifica........

Biomeccanica del tunnel cubitale




Extraneural Pressures Affecting the Ulnar Nerve at the Elbow
M. F. Macnicol

EXTRANEURAL PRESSURES AFFECTING THE ULNAR NERVE
AT THE ELBOW

M. F. MACNICOL, Edinburgh

SUMMARY

Using fresh cadaveric arms, extraneural pressures were recorded along the path
of the ulnar nerve at the elbow using a fine silastic cannula. Significant pressure
increases occurred when the elbow was flexed beyond a right angle, and concomitant
shoulder abduction further raised the pressures recorded at the cubital tunnel and
postcondylar groove. Surgical release of the cubital tunnel decreased pressures in the
post-condylar groove by approximately 50 per cent when the elbow was fully flexed,
whereas clamping the flexor carpi aponeurotic arch significantly increased
extraneural pressures in the groove, presumably by preventing accommodative
changes in neural relationships.

MacNicol nel 1982
dimostrava un o domme

Pressure
(mmHg)

raddoppiamento della
pressione all’interno del
tunnel cubitale durante la
flessione del gomito
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Apfelberg nel 1973
dimostrava che con la
flessione il diametro del
tunnel diminuisce del §5%
e che il nervo si
assottigilia ed allunga il

suo decorso

di § mm per

ogni 45° di flessione del

pomito

TREATMENT OF ULNAR NERVE PALSY AT THE

ELBOW WITH A NIGHT SPLINT

P. SEROR

From the Laboratoire d'Electromyographie, Paris, France

Twentymopuﬁeuuwlﬂuﬂmmpahyatﬂndm

1 by el » were treated by a night
iﬂmwhkhpmmudﬂexhno[ﬂudmhewndwm
splint was worn all night regularly for at least six months.
Atamnfullomoﬂl.!mnth.l?pﬂﬁuhmdhkd
and five were contacted

t in the symp in every
patient, including three who had failed to respond to
surgical decompression. There was electromyographic
improvement in lﬁorfﬂlel'?pumun-eumhedufollw
up. The mean improvement in motor nerve

lesions. My experience is that patients with ulnar
neuropathy at the elbow regularly suffer from symptoms
after sleeping with the elbow flexed (Seror 1992).

The results are now reported of the use of a night
splint to limit elbow flexion in 22 patients with ulnar
nerve palsy at the elbow.

I el et b w1 S 2t

PATIENTS AND METHODS

Twenty-two consecutive patients, 12 men and 10 women,
were studied. They had pr d with clinical symp

velocity was 6.5m/fs and in sensory merve conduction
velocity 9.5 m/s. The efficacy of this treatment suggests
that nocturnal elbow flexion is an important cause of ulnar
nerve lesions at the elbow.

J Bone Joint Surg [ Br] 1993; 75-B:322-7.
Received 5 February 1992 ; Accepted 16 June 1992

and el yography (EMG) had demonstrated ulnar
nerve lesions at the elbow. Their mean age was 52 years
€39 to 81). The symptoms were in the right arm in 15 and
the left in seven, but EMG showed bilateral signs in 14.
The mean duration of symptoms was 8.3 months (0.5 to
24).

Sixteen of the patients were classified as havmg
idiopathic symptoms, and three of these had undergo

La comparsa delle parestesie
notturne avviene per la
prolungata flessione del

gomito nel sonno ed in £asi
iniziali Seror proponeva nel
1993 Putilizzo di splint
notturni in flessione a 40° con




MORPHOLOGY AND DYNAMICS OF THE ULNAR NERVE
IN THE CUBITAL TUNNEL

Observation by ultrasonography

M. OKAMOTO, M. ABE, H. SHIRAI and N. UEDA

From the Department of Orthopedic Surgery, Osaka Medical College, Osaka, Japan

We examined 200 normal elbows to assess the usefulness of ultrasonography in examining the ulnar
nerve in the cubital tunnel. On longitudinal images in elbow extension, the nerve changed its course
at the fibrous band region 11.5 (SD 2.8) mm distal to the medial epicondyle. On axial images,
the diameter of the major axis of the nerve was 3.1 (0.5) mm and that of the minor axis was
1.9 (0.4) mm in men. The respective values were 2.7 (0.4) mm and 1.8 (0.4) mm in women. Dynamic
studies showed that in 53 elbows (27%), the nerve moved on to the tip of the epicondyle with the
elbow flexed and in 39 elbows (20%), the nerve dislocated anteriorly. The diameters of the
hypermobile nerves were significantly larger than nerves that did not displace.

Journal of Hand Surgery ( British and European Volume, 2000) 25B: 1: 85-89

a. Normale b. Sublussato c. Lussato
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Table 2—The diameter of the major and minor axes of the ulnar nerve in
elbow extension. Values are mean (SD)

Major axis (mm) Minor axis (mm)

Type N 27 (0.4)— 18 (03)
Type S 31 05— 19 9=t
Type D 33 (04) 2.0 (0.4)

*P<0.05; TP <0.01 (ANOVA).

Table 3—Flattening ratio of the ulnar nerve in elbow extension and
flexion. Values are mean (SD)

Extension (%) Flexion (%)

NIVa dimositrato un 2 it 000
, ] Type S 63 (14) 38 (,2}],‘

Lt‘t]rrwrjro meag JJJT&‘ NEe s e 51 19

[J p PIES) O J LS | 1p<0.01 (paired r-test, ANOVA).




Wadsworth nel 1977 descriveva compressioni acute,
subacute e croniche. Tra le croniche considerava tutte quelle
lesioni occupanti spazio (cisti artrogene, neoplasie ecc), ma

tra le cause individuava il ‘“lateral shift dell’ulna”
ACUTE SUB=-ACUTE

& i Dava poi importanza a
i g difetti di accrescimento del
condilo e della troclea o ad

S esiti postraumatici che

facessero diminuire la

N

fisiologica cresta che divide
il lato ulnare da quello
radiale della epifisi distale
dell’omero, permettendo

CHBLNIC uno scivolamento laterale
dell’ulna con conseguente

SPACE-OCCUPYING LATERAL SHIFT
LESIONS OF ULNA




Grado 1 : parestesie ed ipoestesie

Grado 2 : parestesie, ipoestesie, modesta
ipovalidita, eventuali lievi
ipotrofie

Grado 3 : parestesie, ipoestesie, marcato
deficit muscolare, ipotrofie ed

atrofig,ce Irritativa

Fase Deficitaria

Fase Paralitica




Fase Irritativa

Parestesie in territorio di ulnare
Tinel +
Test di flessione del gomito positivo

Fase Deficitaria

Parestesie, ipoestesie in territorio di ulnare

Anidrosi

Ipovalidita F.U.C., Fp4-§,mmm. ipotenari,
interossei

Griftte del 4° e §° dito
Test di Froment positivo
Fase Paralitica

Atrofia del 1° spazio, griffe 4°5°, Anestesia
4°58°, Cross Finger Test impossibile







NERVO ULNARE
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Pro
Wadsworth 1977
Buehler 1988

Wadsworth 1998 (2 minuti)

Elbow flexion test in the normal population

The elbow Bexion test was |ovestigated (o 204 elbows in 102 normal volundeers. The effects of
mmmmmwm«mmmtnmmhlsmuuilm
mmwnﬂmmwmmumwmhthmp‘
(135) tesis were positive with wrist ectemilon and shoulder nbducibon. {J Hamn Sung
I199E 1T A RED.)

Ghari M Rayan, MD, FACS, Chnstine Jensen, M5, OTR, and
James Buke, PhiD, Okishoma Ciry, Okla,

| s e S g A

tive test for diagnosing compression neuropathy Ty hiapsllred] four alnar necves of 102
nar nerve al the cubital funnel. The test is tears were wiedd for this sudy, There were




CLINICAL VALIDITY OF THE ELBOW FLEXION TEST
FOR THE DIAGNOSIS OF ULNAR NERVE COMPRESSION
AT THE CUBITAL TUNNEL

M. ROSATI, R. MARTIGNONI, G. SPAGNOLLI, C. NESTI, M. LISANTI

We evaluated the elbow flexion test in 216 elbows
without compression of the ulnar nerve at the cubital
tunnel and without other neuropathies. We used
Rayan’s four positions as our test. The percentage of
positive tests was only 3.6% at one minute, whereas

as a diagnostic one (2), on the other hand Rayan
et al. see it as unreliable in view of the number
of false positive results (8). The aim of our study
was 'to evaluate the soundness of this test on a

Acta Orthopaedxca Belgxca 64, 366-




Table I. — Elbow flexion tests and gradation of the responses

60» l 20 "

90° flexion neutral neutral
90° flexion neutral full extension
90° flexion 90° abduction neutral

90° flexion 90° abduction full extension

grade 0 = no paresthesias, no pain

grade 1 = mild paresthesias and/or pain in the ulnar innervated areas
grade 2 = moderate paresthesias and/or pain in the ulnar innervated areas
grade 3 = severe paresthesias and/or pain in the ulnar innervated areas

Table I11. — Positive responses to elbow flexion test

3
3
]
6
1
1
1
3

T1+T2

T1+T4

T2 +T4

T3 +T4
TI+T2+T3
Tl+T2+T4
TI+T3+T4
T2+T3+T4
TI+T2+T3+T4




Soggetti normali
falsi+ 7su 216ad 1’




Provocative Testing for Cubital Tunnel
Syndrome

Christine B. Novak, MS, Gilbert W. Lee, MD, Susan E. Mackinnon, MD,
Laurel Lay, MD, St. Louis, MO

This prospective study evaluated the clinical usefulness of provocative testing in 32 subjects
with electrodiagnostically proven cubital tunnel syndrome and 33 control subjects. Four pro-
vocative tests were included: Tinel’s sign, elbow flexion, pressure provocation, and combined
elbow flexion and pressure provocation. The mean age of the control group was 41 years
and 46 years for the group with cubital tunnel syndrome. In the control group, provocative
tests were rarely positive. In 44 extremities with cubital tunnel syndrome, 31 had a Tinel’s
sign, 33 had a positive elbow flexion test, 39 had symptoms with pressure only, and 41 had
symptoms with a combination of pressure provocation and elbow flexion testing. The sensitiv-
ity of the Tinel sign was 0.70, and at 30 seconds, the sensitivities of the other provocative
tests were: elbow flexion (0.32), pressure provocation (0.55), and pressure-flexion test (0.91).
The most sensitive provocative test in the diagnosis of cubital tunnel syndrome was elbow
flexion when combined with pressure on the ulnar nerve. () Hand Surg 1994; 19A:817-820.)




Crossed fingers and other tests of ulnar nerve
motor function

All tests for ulnar nerve motor function require demonstration and explanation if they are to be carried
out reliably. The tests used most commonly may be difficult to elicit, particularly in children or in the
presence of an acute injurv. The authors have found that the ability to cross the middle over the index
finger is a reliable test of ulnar nerve function. This maneuver of “‘crossing the fingers'" is in common
usage from childhood on as a good luck sign and is elicited easily in the presence of an intact ulnar
nerve. An annotated table is included of other tests that may be useful in evaluating ulnar nerve integrity.

A. Scott Earle, M.D., and Catherine Vlastou, M.D., Cleveland, Ohio




Similar to other entrapment
neuropathies, the use of conduction
velocities as sole indication for
surgery is insufficient unless the
patient has accompanyng clinical
findings.




Diagnosi Ditferenziale

e Thoracic Outlet Syndrome

e S. di Pancoast-Ciuffini, S. di Claude-
Bernard-Horner

® s.L.A.
e Sclerosi Multipla
 Cervicobrachialgia C7-C8, C8-D1

e Compressione n. ulnare al polso

e Compressioni a piu livelli

e Nevrite tossica




TRATTAMENTO CHIRURGICO

Anteposizione del nervo ulnare

Learmonth 1943

Epicondilectomia mediale

King e Morgan 1950

Neurolisi semplice

Osborne 19§57




Osborne 1957

CUBITAL
: TUNNEL
RETINACULUM




Incigiong

Tralci fibrasi F:n-u.'dnm:qun:uma
{Dsbarng) del narvo ulnara

Prossimalment
e
all’articolazion
e, scorrendo




Epicondilecto
mia mediale










King & Morgan 1950

Cisti artrogena. Olecrana  Corpa libero Epicondila
endoaricolsre madiale

Scellamanio
ol pariostio

Buperfigi di resarisne

dall’epfeondila o dal endaarticolare
marging riodiala

della coronoics

Copariura
Qlpcrane  Corpo libere pariostals
endsarticalara




King & Morgan 1950

Con 'epicondilectomia il nervo risulta anche trasposto
anteriormente, con riduzione del suo percorso, con sua
minor tensione ed al tempo stesso con rispetto del circolo

Effetto di
Anteposizione de¢l

Qwa
P

ulnar nerve \
incomplete




King & Morgan 1950

D. Quanto epicondilo va |
asportato? R. Q.B. \

I detrattori di questo ﬁ‘\\

intervento riferiscono di un ; / )ﬁ; W 'n
)

indebolimento del ligamento ) ‘“"n
collaterale ulnare con ‘
instabilita in valgo. Se 1a ;; N *R\kk\x}\ |
resezione non € completa il .
ligamento viene rispettato. Noi
non abbiamo mai osservato
instabilita ligamentosa
postoperatoria, ma in caso di




CLINICAL ORTHOPAEDICS AND RELATED RESEARCH
Number 336, pp 107-110
© 1997 Lippincott- Raven Publishers

Sl Intervento di King piu

ORIGINAL ARTICLES i )
: ritensione lig.collaterale
Long Term Results Using a

Modified King’s Method for
Cubital Tunnel Syndrome

Hiroshi Tada, MD; Takakazu Hirayama, MD; Masatoshi Katsuki, MD;
and Tatsuya Habaguchi, MD

postoperative score (point)

20 40 60 80

ulnar nerve sulcus angle (degree

Ulnhar nerve sulcus




Comparison Between Partial and
Minimal Medial Epicondylectomy
Combined With Decompression
for the Treatment of Cubital
Tunnel Syndrome

Masatoshi Amako, MD, Koichi Nemoto, MD, M
Naoki Kato, MD, Hiroshi Arino, MD, Kyos
Saitama, Japan

asahisa Kawaguchi, MD,
uke Fujikawa, MD,

We have performed minimal medial e

picondylectom
to preserve the anterior medial

La resezione parziale da i migliori risultati per stab.ilita
ligamentosa e risultati funzionali postoperatori
















Intervento
di elezione
nella
lussazione
abituale del




Learmonth 1943
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ULNAR NERVE BLOOD FLOW
4 . a > AFTER SURGICAL PROCEDURES
The Effect of Surgical Dissection on Regional

t<e00i t<oo
Blood Flow to the Ulnar Nerve A

in the Cubital Tunnel FoicoNart ..

KOSUKE OGATA, M.D.® Paul B Masser, M.D, == .-_;uu PEGOY A LiSKER, RS ==

donal Blood flow 1 the aliar nerve within the frantpasion of ihe perve 1o 2 subeuls -

il tunnel of nonhomen primases was dedes- DU IR e e L ALY
before and aller ssrgical disedtion by use e T :

he Bydrogen washout technique. The revalty 0o Lo Following the description by Pla

cate that anterior. ramsposition b sssociaed 10 1938,% anteriar trnspostion became th

% slyniicast decrense [a regional blood fow  Stndard proceduse and. s szl widsly proc




La trasposizione microchirurgica del nervo ulnare
e del suo peduncolo vascolare nella sindrome
compressivo-paretica canalicolare del gomito

Microsurgical transposition of the ulnar nerve and its
vascular bundle in the treatment of entrapment syndrome
at the elbow

MlEssINA A
Cerirn of Clrimpls dellr Mand, Cemirn Tras icr Uviopetiog, Tonlan, prmario: A Mesing

Ldmunicazione al XIV Coapresss della Societ Ieslann i Microchinurgle, Torima, 7 novemnbes 16061

farofe |.|'r_'||.'-r trasposizsone sothomuseclare e fntrdmuascolare drien el neni uare oode g
f'-"l|-=l SENILHITC o canalicok ; x - eehen migrochirorgen -dell;













L’Intervento va adeguato al paziente

The Failed Ulnar Nerve Transposition
Etiology and Treatment

Mape B Bockrs MDD Trosas G, Beeoein, MoD. anp PAT L AuLicisg, M.

Veriows procedures bave beem recommended (o
the frestment of culdisl wonel syndreme, Simple
sepampressbon fe s, media] epicosdylectamy,
sablwlimess ranspasition, intramsscalor trans-
positlon, and submmscular rensposition all have
thelr advocates, The resubis of the surgical treat-
mand for cobital funsed syndrome sro refaded [ the

P - C 1]

pper extremily sucgeons arc I:'rcqu:nll.y
called upon 1o evaluste patients with pain
and parcsihesia along the ulnar border ol th
forenrm s owell as moer weakness in the
nar innervoted musculnture. The differantia
dingnosis includes cepvical madiculopathy

i sTulaalas ik inlah

Clin Orthop 269, 193-200,
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Motivi di

insuccesso nelle




Motivi di
insuccesso nell’
epicondilectomia

a. Aderenze epitroclea

b. Lussazione e fibrosi del

Motivi di a. Errore di indicazione
insuccesso nella
neurolisi semplice

b. Mancata apertura del tunnel




2° clinica Ortopedica Universita di Pisa
1984-1996

Revisionati 50 casi

Eta media 49.7 anni (16-85 aa)
Follow-up medio 73.6 mesi (10-140 mesi)

ETIOPATOGENESI

casi %0

Idiopatica 20 40%0
Fratture,lussazioni 13 2690
Artrosi, calcificazioni 8 16%0

Post-traumatica 6 1290
Tumorl, cisti, M. Gruber 3 620




Tempo medio intercorso tra
comparsa del sintomi e diagnhosil

21.6 mesi

(range 3 — 84 mesi )




Grado 1

Grado 2
mesi

Grado 3
mesi

11,8 mesi

19,1

29,2




Grado 1

Grado 2

Grado 3




e Clinica soggettiva ed oggettiva

e Elettrofisiologica con EMG e
VdC pre- e post-operatoria




Ottimo : normale sensibilita, validita,
trofismo

Buono : saltuari disturbi parestesici

Mediocre : ipomiotrofia, forza 4-§, ipo-
parestesie, miglioramento di un
solo grado sec. McGowan

Scarso : sintomatologia invariata o
peggiorata




e Ottimo 60%

 Buono 14%

e Mediocre 16%

e Cattivo 10%

Prevalenza nella casistica di gradi 2 e 3 (80% del casi)

Prevalenza di casi inveterati,con insorgenza superiore a9
mesi

20% di Diabetici e Dializzati per IRC




King
83,3%

Osborne
60%

Difficile un confronto tra i due interventi per difformita della
popolazione




Saltuario dolore
20%

Instabilita leg. Coll. Ulnare
0%

Saltuario dolore




Durata e gravita della sintomatologia
proporzionali allo scadimento del
risultato

Ottimi e buoni Durata dei
Grado 1 sintossi 0 11,7 mesi

Grado 2 86,3 % 19,2 mesi
Grado 3 55,5% 28,3 mesi




30 casi con EMG e VdC
pre e post-operatoria




Pre PoStop.(medio)
Grado 1 42,3 54,8 m/sec

Grado 2 34,5 48,4 m/sec
Grado 3 22,1 37,0 m/sec







