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Ultrasonographic Findings and Usefulnessin Ulnar Neuropathy at the Elbow

Dong-Hu Kim, M .D., Chul-Hyun Cho, M .D., Ph.D., Kyung-Rak Lee, M.D.

Department of Orthopedic Surgery, School of Medicine, Dongsan Medical Center, Keimyung University, Daegu, Korea

Purpose: The aim of this study was to evaluate preoperative ultrasonographic findings and usefulnessin
ulnar neuropathy around elbow.

Materials and Methods: Twenty-two patients with ulnar neuropathy were performed preoperative ultra-
sonogram. The route, location, thickness of the ulnar nerve and space occupying lesion through longitudi-
nal scan were evauated. Cross-sectional areas of the ulnar nerve were measured at the level of media
epicondyle and 3 cm proximal and distal to the medial epicondyle through axial scan. Correlations
between swelling ratio of ulnar nerve and eletrophysiologic study and preoperative Dellon’s assessment
were checked.

Results: In 21 cases (95.6%) of total 22 cases, diffuse swelling of the ulnar nerve around elbow were
identified. 4 cases had space occupying lesions including 3 ganglionic cysts and 1 heterotopic ossifica
tion. Cross sectional areas at the level of medial epicondyle were significantly larger than at the level of 3
cm proximal and distal to the medial epicondyle (p<0.05). There were no statistically significant correla-
tions between swelling ratio of ulnar nerve and eletrophysiologic study and preoperative clinical assess-
ment (p>0.05).

Conclusion: This study showed that ultrasonography was helpful to detect etiology of ulnar neuropathy
around elbow such as space occupying lesion, morphological change or dislocation of ulnar nerve. It
could be useful tool for diagnosis and treatment in patients with ulnar neuropathy at elbow.

Key Words: Elbow, Ulnar nerve, Ultrasonography
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k. American Association of Electrodiagnostic

r
O

Medicine”ell 9JAg A7 Ae)g=] AP F844E §
AdolX HF Ao &5 T 17 A3 AY H27)
50.0 m/sec ©|3t9l A% E= & 27 A9 (dener-
vation potential)®] &g Holes Zfo o=

Tﬂr‘?_‘r? Rk
% 224 F EA7F 159, o2t 704] AL Ht AP
o S TERE FerAe] 7

< 56 (28~81)AIS
1 Hd 12.3 (1~120)7H°EJ°]M—1—. FAl=7F 159,
Hl $AF7F 7d et B 4] 713 H 27.5
(6~49) 7/ Lelqtt. W YlezEs 5P A9t
8ol glom, olapdom WA A7t 142, 1 F
E3A HFHAo=m Q13 FHH F=o AA-A
FEol 3d, FHd g & dAg
o, SR A7t 84
2E ddA A7l AEldA HAE Aldeklen,
Volpe' s severity 73" wet 4=, 5%, 1%
o] 3eAIZ Yr3lt (Table 1).

23 AAbs A delA TU22 (Philips Medical
System, Bothell, WA, USA) aald= 253kl &
2 12-17TMHz9 A9 A o] &3ttt 2e A
Abe g He] WA I dEe]dd os) AlgE e,
Wb Zob9] AN FEES A R Al E ]
o (Fig. 1). &5 93< &8l A2 A4 3 A=

[e]
He

1 104,
ol &3t 1

of

¢

Table 1. Volpe's severity classification® according to electrophysiologic study

Severity Presence of one of the following
Mild (2) reduced motor conduction velocity (MCV) > 10 m/s across the elbow (segment below-above elbow), com-
pared with the more distal segment (wrist-below elbow), from the muscle | dorsal interosseus (I1DI) or abduc-
tor digiti minimi (ADM), plus increase F-wave (compared with the unaffected side or normative value);
(2) reduced amplitude of sensory nerve action potentials (SNAPs) at IV and/or V finger (compared with the
unaffected side or normative value).
Moderate (2) point 1 plus 2 of the previous grade;
(2) motor conduction block from IDI or ADM at the elbow;
(3) reduced amplitude of proximal compound muscle action potential (CMAP) across the elbow from IDI or
ADM >20 but <50% and/or abnorma EMG of ulnar hand muscles (acute and chronic denervation potentials)
and/or SNAPs absence.
Severe (1) complete motor conduction block alone across the elbow from ID or ADM plus other abnormalities (point 3

of previous grade);

(2) reduced amplitude of proximal CMAP across the elbow from IDI or ADM >50%;
(3) severe axonal involvement of ulnar nerve with SNAPs abnormalities and abnormal EMG of ulnar hand mus-

cles (acute and chronic denervation potentials)
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o 9], AR F#71E FHtsta, 3=
W 2995 3 cm, WA % 79, g 99
5 3 cmellAe] HE 21749 ©@HA (cross sectional
area)S =33ttt HF 417 FF H] (swelling
ratio of ulnar nerve)x WA=} %9’11‘?— z=h=
THAS AT 9 9o AR Ur jte=

Fig. 1. Ultrasonographic examination is performed at
semi-lateral decubitus position with elbow extension.

HBolMel =80 A H 734 —

golstalet. w3k HE Ao @, otgT, ZAHEA
I 2 3E W 3t AR e ‘§-< e -ek2 ol
£ FIsIAT. e BE Ao HF AA ks
2 It A Aes At
= A Ao Wrie o A e A 2F <
st 2 A5 e Fud =25 A4 "Hd S5 2
=

o] W Dellone] 497 EFHY (34, A=, F
T, 1x)E olgslen, & T ddH Hrke Aka-
hori' s criteria’& AMg-ste] Bristdnt. A<
A A, 29 o3t /7, =HE9Y] F7 4
= A 2] Hrist & F A Hrielel A W
S goliy] fa -1 2 o] E HF 4l %
H|o} & & dA Hrieke] Add BAAE LotEr] 9
dl Kruskal-Wallis A%FHE o83t o, FAA
frol =& pgkol 0.05 mwel A= sk

=

Z

Tl o = A 43A Frke dE0H4
=7 64 (27.3%), 1% 12¢]

271 A=A AAF A3= Volpe's
severity 7ol wet A7t 84 (36.4%). TE=
7b Tl (31.8%). =7k 7ol (31.8%)A%. Aka-
hori's /¥ WE & & 444 Hrke 571 8
(36.4%). <%37F 10l (45.5%). H-&°] 3
(13.6%), =] 1o (4.5%)Av (Table 2). Del-

Dellon #
od (18.2%),
(54.5% ) o,

=z

F|g 2. Intraoperatlve photograph and corresponding uItrasonography (A) Longitudinal image at elbow joint showed the ulnar nerve
with segmental swelling (white arrows) at the elbow joint level. (B) Axia image at the level of 3cm proximal to the medial epi-
condyle (cross sectional area: 4.9 mm?). (C) Axial image at the level of the medial epicondyle (cross sectiona area: 23.5 mm?). (D)
Axia image at the level of 3cm distal to the medial epicondyle (cross sectional area : 6.8 mm2). (E) Intraoperative photograph
demonstrated segmental swelling of the ulnar nerve at retrocondylar area.
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Table 2. Clinical data of 22 patients

CSA CSA CsA Swelling ratio  Severity classification Preop* stage Postop* outcome

Case Age/Sex Cause Ultrasonographic findings

¢ll

above ME* a ME below ME of ulnar nerve* by EPS* (Déllon) (Akahori’s)

1 59/M idiopathic diffuse nerve swelling 8.0 17.6 6.9 22 mild severe excellent
2 56/M  osteoarthritis  diffuse nerve swelling 36 18.8 6.8 5.2 severe severe good

3 39/M idiopathic 1.5 cm short segment nerve swelling 4.0 6.6 8.7 16 severe severe excellent
4 65/F  ganglionic cyst multi-locular cystic mass 6.4 85 7.2 13 moderate mild excellent
5 B58/F  osteoarthritis  diffuse nerve swelling 6.0 25.0 5.0 41 moderate severe good

6 41F  idiopathic minimal nerve swelling 4.0 6.6 4.5 16 moderate severe good

7 68/F  osteoarthritis  loss of normal fascicular pattern 6.0 21.0 7.0 35 severe severe fair

8 36/M idiopathic minimal nerve swelling 52 59 5.3 11 mild moderate poor

9 49/M  idiopathic normal 9.0 7.0 6.0 0.7 mild severe excellent
10 55/M  osteoarthritis  fusiform nerve swelling 49 235 6.8 4.8 severe moderate fair

11  66/M  osteoarthritis  diffuse nerve swelling 5.0 13.0 6.0 2.6 moderate moderate excellent
12 54/M  ganglionic cyst compression of nerve by cystic mass 4.0 11.8 5.9 29 moderate severe excellent
13 34/M  trauma diffuse nerve swelling & dislocation 7.4 13.8 5.4 18 severe moderate good

14  50/M idiopathic diffuse nerve swelling 4.0 12.0 7.0 3.0 moderate severe good

15 64/M idiopathic diffuse nerve swelling 4.0 17.1 5.0 4.2 mild severe good

16 60/F  osteoarthritis  diffuse nerve swelling 7.0 15.0 7.0 21 mild mild good

17 63/M  osteoarthritis  diffuse nerve swelling 35 14.2 6.0 4.0 severe severe excellent
18 81/F ganglioniccyst compression of nerve by cystic mass 45 13.3 6.3 3.0 mild moderate good

19 61/F  osteoarthritis  diffuse nerve swelling 44 30.5 7.6 6.9 severe mild good

20 7UM  osteoarthritis  diffuse nerve swelling 5.7 20.7 4.5 36 moderate severe good

21  58/M  osteoarthritis  diffuse nerve swelling 8.3 17 55 21 mild mild fair

22 28/M idiopathic diffuse nerve swelling 51 13.2 8.3 2.6 mild moderate excellent

CSA*: cross sectional area (mm?), EPS*: electrophysiologic study, ME*: media epicondyle, Preop*: Preoperative, Postop*: Postoperative, Swelling ratio of ulnar nerve*, ulnar nerve

dimension ratio at medial epicondyle versus 3 cm above at medial epicondyle via ultrasonogram.
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Fe A AP =
(95.5%)°A FHEF A& 4179 vy 1"%%— (dif-
fuse swelling) &71°] #ZER o (Fig. 2). o] =
T AR HaAE 442, 2-8Ad G 943} i‘%’ 2l
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Table 3. Analysis between final clinical outcomes and variables

o #

FHAR HE AT Fa ARl HIYA #
A, 94, duEr e A Wy, e 24
T Ee B4, FEEY 24, 7 e 25
olu} ¥, T, T8 FFHA Wo], Az A4
gt ofgd g Sol 9lg F rh FHAER AE A
B3 Ade] glejal 7] A Hale A 9
3 AAolet & ¢ AT, WHEsL ko ¥ Y
A}uwftb & ﬁoﬂ O AdE HE] ghete] o

2-6)

A 3 glem 53 Tz 4749 P
Aol 58 F¢ U FxF HFA oy HeE
W3 55 g9 F slol 1 #f84ol Huxa ¢l
o 229E o83 Al Arle AAkAke] Aol
o|EHola FHA | o] AT H|HFHola o
T e dS F den, A FH G/l Bl
H82 2 AIZE SHo A= FHo] 9dth? Park 57
2 1349 HEF AAHS FAllA FHE AL Aol
A A 253k HAPS g koA Al o] ot
g3 A¢ a2 2959 A FFo] WEsln F3 A4
7t FAARAE Ado] #wEEH | HF 41749 Justy
Wl g o] HeE aRlge s FAER AHE LA
W3l screening ¥ ofyglt FA] HEO| EFRA

o] 84S Bastch
Okamoto &"& %12 HAF 3 7] Aejshs HApt
o2 & Ao Hz AT ddE gefsldE

pd

Final clinical outcome according Akahori’s criteria

excellent good fair poor p-value
Gender (%) male 7(46.7) 5(33.3) 2(13.3) 1(6.7) 0.317
female 1(14.3) 5(71.4) 1(14.3) 0(0.0)
Side (%) non-dominant 2(28.6) 3(42.9) 1(14.3) 1(14.3) 0.709
dominant 6 (40.0) 7 (46.7) 2(13.3) 0(0.0)
Sx. Duration <1lyear 6(42.9) 6(42.9) 1(7.1) 1(7.1) 0.726
>1year 2(25.0) 4 (50.0) 2(25.0) 0
Cause(%) ganglionic cyst 2 (66.7) 1(33.3) 0(0.0) 0(0.0) 0.505
osteoarthritis 2(20.0) 5(50.0) 3(30.0) 0(0.0)
trauma 0(0.0) 1 (100.0) 0(0.0) 0(0.0)
idiopathic 4 (50.0) 3(37.5) 0(0.0) 1(12.5)
Space occupying no 6(33.3) 8 (44.4) 3(16.7) 1(5.6) 1.000
lesion (%) yes 2(50.0) 2(50.0) 0(0.0) 0(0.0)
Preop. Dellon (%) mild 1(25.0) 2(50.0) 1(25.0) 0(0.0) 0.765
moderate 2(33.3) 2(33.3) 1(16.7) 1(16.7)
severe 5(41.7) 6 (50.0) 1(8.3) 0(0.0)
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