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Fig. 1. Osteal factors roentgenographically measured in the ulnar groove. A: cross sectional area, B: tilting
angle, C: opening angle.

(A) naculum (LLF CTR) O#%% (Fig. 3) &, ODriscoll
LOFFESIHE L7254 (Type 0, Ta, Ib, II)
BATo 72 72, FHEREIR T HERCT A AN HINE B B
(LLF MCL) ERBMELOMBRLTESEL, HEE,
JEHZ BT 5B e AT 2 E L7,

R4 HbE & 2 O I BAE L O J8 BT AR 3200 22 R B,
[ 408128 LT, BMETICRFHENEEHZD
TREBELIT, WA LHEENEEESHEEREL L
T, THONME, BE, BLUZFoKLEROHH%
1-7: (Fig. 4)o

(B) Trochlea Medial epicondyle

silicon filler

Standard line

Olecranon Standard line

Section of the silicon filler replica

Fig. 2. (A) The cubital tunnel is filled up with silicon filler. Then, the silicon filler is sectioned at the standard
line, (between the medial epicondyle and the olecranon). (B]) The sectional area of the silicon filler replica is
measured.
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Ulnar nerve

Cubital tunnel
retinaculum

Olecranon

Fig. 3. The cubital tunnel retinaculum (CTR)
forms the proximal edge of the roof of the cubital
tunnel. The retinaculum originates on the medial

epicondyle and inserts on the olecranon.

X &

X# L, NEEMEEomEKEIBEY 0.352£0.067
em2 (£ 0.37310.060 cm2, 77 0.331+£0.070 cm?2), L
£ 0.332+0.088 cm2 (£ 0.353£0.101 cm?, /&
0.312%£0.073 cm2) T, BLMICAEEI L (t#R
€, p=04526), EEELBOLZD -7z (p=0.1031),
ERH LM 28.7£6.42° (45 28.8+£7.80°, /£ 28.7+
4.92°), M 31.2+£4.46° (47 30.9+£4.45°, /£ 31.5+
4.75°) T, BLEICAEEIEC (p=0.2072), £
LELBOLE,o7 (p=0.8873), 7z, HikAILE
P 94.6+19.1° (F 97.1+£16.6°, /£ 91.8+222°), &

(A)

fard line

Fig. 4. When the articular branches of the ulnar
nerve (arrows) were examined, the standard line
connecting the medial epicondyle and the olecra-

non is used as a marker for the measurement.

% 93.4+18.1° (# 94.3+18.4°, F 92.5+19.0°) T,
FAiICB oA EE (p=08502) b, Eh%E (p=
0.5578) bEEDHLD o7,

X2 & NCHEI#0, NEEMNICHL 4
FREESLEFHIERSTZOONS SO FEEIER (U
T oA B) &4hud, FRI340i 14 (35.0%) (2
A7 (Fig. 5)o WRIIBEE 7T, KBT7HT, B
AEIEEL, 72, L6k, L£8E, HL2RES
ELEDON LG0T, TNEEBNICAHELE, 70
WA 2 B, 80 iz 6, 90iACIZ 6 lERD, 70
AR TIIED SN 572 (Table 1),

2T, OA Bl4f LBk - BRIESE: (LT

Fig. 5. A case of osteoarthrosis (OA). In the cubital tunnel, osteophytes are detected (arrows) roentogeno-

graphically (A) and anatomically (BJ.



320 LB RFEFHEEE,

FE OA B¥) 26fH L IC T TXMBEREIT AL, 0A
BTN EREERE 0.289+0.055 cm2, A 33.9+
4.63°, %A 75418134 L, JE OA BETIZEN
ZN 0.380+0.069 cm2, 27.4+4.58°, 106.5+11.2° &
%0, OA BETI3FE OA BRICHAT, XK ELEMAIX
EFE (tHE, p=0.0003) (Z#m, 2k L7245,
FEREmEE IERD (p=0.0002) L, Bi&EAD R
(p<0.0001) L7z (Table2),

23 VEGEM E R CllE Lo EEREcoR
DR EEMERE L, B 0° T 1.045+0.098 cm?,
JEEH 90° T 0.987+0.161 cm2, JEM 120° T 0.739+
0.080 cm2 Th o7z, ZOMIEOEHNEREIX, K
JERiARE DM E TR L7245, JE 90° TIXEM
0° IZHRT, HEH#WICIAEEEZEIRD L o7,

Table 1. Number of patients with OA (OAcase/case)
Age Male (n=20) Female (n=20) Total

60’s 0/8 0/2 0/10
70’s 2/4 2/4
80’s 5/8 1/10 6/18
90’s 2/4 4/4 6/8
Total 7/20 7/20 14/40

Number of patients with osteoarthrosis (OA) among
subjects distributed by age. No patient with OA was
found among subjects under 60 years of age.

flex O°

1.045 =
0.098

darea

(cni)

flex90°

ol

0.987 +
0.161

[ ]

* p<0.01

Student's paired t-test
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Lo L, JEH 120° TIdHET 2 FICHART, HeH#EmIc
HE (paired t-test, p<0.01) 2@ L7 (Fig. 6)o
CTR (X ODriscoll 5 DGHEIZHED &, ThE KL
type 0 & 9 [HZER®D /2. R ) D31 TIE B E L%
DOBEEREEY & LT CTR (18 5.8+1.7 mm) 27
L7zo ZONRIZHBHECEIKRD type I a (IF
55+1.3 mm) %2482, R ZEIRD type Ib (1F
6.7£2.7 mm) 26 i, AR ETET S typel

Table 2. Comparison of OA group with non-OA group

Cross section  Tilting Opening
area angle angle
(cm?2) (deg.) (deg.)
OA group 0.289+ 33.9+ 745+
(n=14) 0055 | 463 | 813 |
p=0.0002 p=0.0008 p<0.0001
non-OA
0.380+ 274+ 106.5+
group 0.069 4.58 11.2
(n=26)

(Student’s t-test)
Comparison of OA group with non-OA group regarding
the osteal factors measured roentgenographically in
the ulnar groove. In the OA group, the cross sectional
area and opening angle significantly decreased, while
the tilting angle significantly increased.

flex120°

0.739 =
0.080

(n=20)

Fig. 6. The sectional areas of the cubital tunnel (silicon filler replica) decreased with elbow flexion. The area at
120° was significantly reduced to those at 0° and 90° (p<0.01, Student’s paired t-test).
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| a | b [l

Qelbows  24elbows Oelbows 1 elbow

Fig. 7. O'Driscoll’s classification. The anatomical variations of the cubital tunnel retinaculum were classified into
four types according to their potential for causing ulnar neuropathy.

(1§ 17.8 mm) 2%1HHicgod b7z (Fig. 7)o 2D
Ulnar 5, type 0 Tid, FEMAE CTREMEOR H~DFH
nerve PBEI N (Fig. 8). 72, typeIb& I T3,
CTR IHBEAM TR L (Fig. 9), JEHH 90~120° T
FRTAHZ L (Fig 10) A EEINRT,

MCL %, ¥ 28T IROBI H kS (I8 6.91+1.14
mm) &, NBERLBERTL2BFESTB L OB
PoAZ EERBEL (Fig 1), 209 BRIARK
3, HEERTIREMBEORFICMNE L, i
BIZFATISETT 5700, REARPEREAEYT LS
LiRFEBHOLN R0 (Fig. 12), Lo L, HEEO
KR =BT 2% ARS8 L UfEaE, HEiIzo
NTHEEANEELTET, REARLZEL LTS

Medial

Fig. 8. In type O, CTR is absent. Its absence caus-
es anterior dislocation of ulnar nerve with elbow

flexion (arrows).

Cubital tunnel view

¥

Ulnar nerve

Jinar nerve

Fig. 9. The cubital tunnel retinaculum (CTR) is lax in extension (arrows).
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Cubital tunnel view

Fig. 10. Intype [ b or II, CTR is tight in flexion, causing ulnar nerve compression (arrows).

oblique part

Fig. 11. The MCL consists of three parts, i.e., the
anterior, posterior and oblique parts. The floor of
the cubital tunnel is composed of the posterior and
oblique parts. (Ulnar nerve is removed.)

ZENEE SN (Fig 18), LA L, IS OHEFE#
DLDIZEBEREERLREL EDELHAIEIZ Lo
7o

ZZC, FIC10M (B4, k4146
B) 122w, MCL &7 B L URED = %
L7-fgic, RER L) NBER~ERELTAL, L
BIEERNGE COEBA LFERIF COEEB %

Ulnar nerve

Fig. 12. The anterior part of the MCL lies paxjallel
to the ulnar nerve throughout the cubital tunnel.

FHiEdh 0°, 90° & 120° CifllzE L7 (Fig. 14). HEBEA
ZJERE 0° T 8.04+1.45 mm, JEH 90° T 4.53+1.29
mm, JEH 120° T 2.16+0.769 mmTad - 72, FEMEB
bR, FN#FN 9.4340.942 mm, 8.16+0.987
ram, 6.29+0.599 mm TdH -7z, EHEA, BIHICHE
BIZONTHEHE (paired t-test, t<0.0001) (KA L
7> (Fig. 15) 25, JRHEH 120° Tid, IEEEAIIFEY 2.16
mm &FLBAL, HER (BBUR CTR OFFE
TAHMEICHYTS) SFERVRIIEL (Ll

T foTea t s

-._ “-“;"v "

i_




A elbow ext.

floor of the cubital
tunnel

Fig. 13.
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HX

B

B elbow flex.

- elevation of
the floor

[A) There is no elevation of the floor of the cubital tunnel in extension (Ulnar nerve is retracted.).

(B] On the other hand, the floor, which is composed of the posterior and oblique parts of the MCL, is elevated in

flexion (arrows).

Medial
epicondyle’

Fig. 14. Distance A: The length of the vertical line
from the trochlea end to the standard line. Distance
B: The length of the vertical line from the trochlea

base to the standard line.

2F 0, FEMHIZXY, HESISNEZRE DS S
~N, MCL D% FBLUORBTZ AL TEELT S
72 (Fig. 16), RAEMEHEIEIFERIEL 2o Twiz,
RGMZENESRE, ZNEROOPIFT, 5
DO3TRTIERBEO LNz, MEEOBIZIADLD
(LT EHEL 0.7440.20 mm) 148, 2HKDH 0
(0.63£0.20 mm) 148, 3AD3H D (0.44+£0.12 mm)

dis(t'a'n)ce -~ distance A
& distance B
10 o *
- * %
5 -
. *
% %k
T T 1 elbow flex.
0 90 120 (degree)
mean = SD  (Student paired t-test) (n=10)

* : comparison with the data(flexQ) p<0.01
* % : comparison with the data (flex90) p < 0.01

Fig. 15. Both distances A and B significantly
decreased during elbow flexion.

61, 4XKDHD (0.54+0.16 mm) 3 TH o 7295,
M DAREAE 7% 513 CEZIM < % A @@ AFE
N,

BRSO EERIE, REMEARR L) ERI
T 5 b 028k, RAMFREH~OHELL LD D 4
B (EBEEA~OHEL Y 2, REEANOHE LD
20), KEL W Om AN LDL D5 TH -7,

FReEAE RS NEASSEER L SEEELO
BfRE A5 L, REMERBEODPHEETT 528
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A elbow ext. ‘ B elbow flex.

Olecranon

Fig. 16. (A) The cubital tunnel view of the specimen. [B]) The trochlea projects into the cubital tunnel with
elbow flexion (arrows). The ulnar groove becomes shallow.

Medial epicondyle (n=72)
20 1
v lO 0 1IO 3|O (an)
| o
T‘W%%w g o :
distal * proximal
Olecranon

O—only from ulnar nerve

O — only from muscular
branches

@® —from ulnar nerve
from both

B — from muscular
branches

Fig. 17. Position of the articular branches of the ulnar nerve. Most of them branch out in the area between 20
mm proximal and 17 mm distal to the standard line, where the cubital tunnel exists.
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RS DGR E L, &R TIE, RERLDY
30 mm FHETREMEARZ L D EESH L TV,
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WA R L DD D, DF Y, BRMEBEERE I
b0, ERENEERZEONRIICRIET 2 B5%MH
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REMERA T, MNEMSCES BEere EEsc
DMEDF ) B2 BRI L AEES, fibrous band T
TOENYPERE S n122282 Hor) 40280
BREEREC) v FRFIE, HEEROSHIERE L

LT, REMBICEEHZEEEYMZATH I, 1§
HEEAETIE, MREGOARETE EHARN 2T
5T NS, FHEEICELVEEREESSH ), MR
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LR TH HIFE LRI, HEEORED—E %
L, ENhE SRR L EE% A CHRE
ZHEEI T, MERIE, BREEERCHNTE®RE
REETHALND ZEHEL, FOLOIIBEHALE
BAFETHHEIE, MBCERNLREE S 2
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OA ZH)BEDHREDIBERED A N =X L%+
SEFELT, RECEBILZFHREIT)LENDH S,

OA EALIZHE ) FHEREEBRER I, REMENDOHEM
RYFIEUC & Y & 725 ¥ B narrow canal syndrome T
HY, BEOERIZL WV RET S, 552, BERESO
OA ZiLZREOER L E 2, FAHOFEESCBTHE
B (BHET) PEHEEORELL L L, gD
RKELTHT HekEbA (BEERT) & o Tkt
BEEFlERITEIR TR0, L2rL, Zh
BWHErR» L OREOHAUTH Y, HEEGHEODLD
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HEWERE L, FHNEEICE 2Bt L
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ELT, SHIERAEFICHESICOHEEITRZDS
Niholz, EAEICELTORAMET, XHLOKNE
EMEEBAOREBICEL TIX, BLELLELAELRD
LNV LB L7, T/, FEERND 0A &1t
60 AL T TR NT, 7T0BLUETASR,
EHMETHROOND Z L PRI ND, FOHBIHE
FiotEE, EAEEFOON Lo, ThiE, BE
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FHRNEEIRETLIEDEVERD, LrbA
WORH N LT VH & FEIC OA BLIZFZVWTH A )
EDFRIZZE) DT b o7z,

LAL, OA BELIE OA L IkEITIE, T, M
A, FEAOESTICHL CTHEECAEELRD,
HREBANOEFRESC MRS, XELE, EHA L
m, [gLE9, HiEAZRELIET, MREOK
HEZBAEEENDZEPFHBPL, 512, TN
) % X EOBHEILDOIRES, FHREMEENDE
D OA ZALDIRELX KT 2 Z L2%bh ), BFKE
FHREBbNI,

HEESRA+EBIETAZ L 3RETH L7720,
ZFOFBE BT A2 —HBEL LT, V) arHEM%E
AWTEERBTOBRBONEHEMEREZMNE L7,
ZOWEEIINERAEOEME B L, FioE
HI20BICTHERICB/MET 52 Ldtbhoiz, 2h
i, HEIZE D, BINLRHREFTRORBLIERS
MBI EERBL TV, T/, HER LY HEBEE
FCTOEBOWELS S, HEMIZL Y EREHEER
HIERA, AEAF»LNBER~NEREL T, MRELIE
BIlE A ZEPHBEL, BMRREREDRLD
WHELAZ EFPHEEINS, 2T, LHEEBED
BEMFRMANC T EBRT 5 &) RS0 2 IR
(Fig. 18) ICRRETBHIDEEL TS, 2F 0, I
HRAZICBVWTEREOHTEEREBRT 2 DIXFED
EMETH Y, FOMBEIEMIBICHTHRVD,
FMEERIIES, HBERFREIREZY, LirL, FE
moEmME F1Z, REIHEOKE LIFERMEEHH
HREROERICH TS L1050, IBEROKM
HEANOERIIKREC Y, HEEIERLS, 20%
BIIRAT 5, THITERRIIC, FEEEREICBY
HIE# T A b T, MRERFFRINL Z LOEM

Fig. 18. Anatomical shape of the trochlea. Its
diameter increases at its distal part (arrows).
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HRPFEE L2V 0, 1EKDLD, 2K D%
E, BkATHHH, BB THRNIREMEL D oK
TL—EBOBEL L L L TWE, Wihelm29iL, ¥
FTROOKD, A EEOBmPRETTTIZornT
REMHZE#HANL TREL, EEELTHERERIIT»NT,
METZLHNAMEIRT ICo/m L2, HEVIE, Fikk
WOGPNIAEPREL, MELEFLEEENAD
RO EMLLGTEELLHLLEBRRITVE, ZDLIH %
HETIE, VIO HBEEBIIREMED 5 04T 5
E ORI SN T VB A5, Masear 510X PEIET
B AR S DSAEIZ DOV T HIE L TV 5,

EFOMEHRTIE, HEERIZ, REMELRSR L
N3ETHL0R, B OFHETALD, &5,
FOMEDPSLGHT A S D% E, Wilhelm 25K~/ &
IRk A THo72hY, NEIBTRR HRED & Do HUEER
Do nroiz, 72, BIREIVSETELDIELET
e, S LA ENL D EWALHEL, B2 5
DOFIEASNLE o203 L, REMERELD
ST A0, FOSEAMEIIH 4 T, Bateman
WAL ) Hh—EDOFHRIIFED N o7, TD
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Factors of the Ulnar Nerve Entrapment in the Cubital Tunnel

Yoshihiro MIYAJIMA

Department of Orthopedic Surgery, Hiroshima University School of Medicine, Hiroshima Japan
(Director: Prof. Yoshikazu IKUTA)

The factors contributing to ulnar nerve entrapment in the cubital tunnel were studied to define the eti-
ology of cubital tunnel syndrome (CTS) associated with osteoarthrosis (OA). In 50 cadaver elbows, the fac-
tors leading to osteal and tendinous nerve compression in the cubital tunnel were examined and the inner-
vation of the elbow joint by articular branches of the ulnar nerve was studied.

Reduction of cubital tunnel volume was found at the time of elbow flexion as a physiological mechanism.
It was assumed that osteophytes in the ulnar groove further contributed to the narrowing of the cubital tun-
nel and could cause nerve compression with elbow flexion. If the cubital tunnel retinaculum (CTR), which
forms the proximal edge of the roof of the cubital tunnel, was strongly tendinous, it could also cause dynam-
ic nerve compression. As most of the articular branches of ulnar nerve were branched at the site where the
cubital tunnel existed, their entrapment might be associated with the elbow pain reported by the patients
with CTS.

It was concluded in this study that osteophytes in the ulnar groove (osteal compression factor) were
mainly responsible for the occurrence of CTS associated with OA. CTR (tendinous factor) and articular
branch entrapment were also concerned with the pathogenesis of these conditions. It was considered nec-

essary to remove the osteal factor for the treatment of CTS associated with OA.



