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Tardy Ulnar Nerve Palsy
Caused by Post-Traumatic Elbow Deformities

Seung-koo Rhee, M.D., Seok-Whan Song, M.D., Hwao-Sung Lee, M.D. and Ho-Tae Kim, M.D.

Department of Orthopedic Surgery, St. Mary' s Hospital, College of Medicine,
The Catholic University of Korea, Seoul, Korea

Thirty-five patients with tardy ulnar nerve palsy caused by cubitus valgus (33 cases) and varus
(2 cases) deformities were retrospectively studied. All patients had a history of old fracture on
the distal humerus during childhood. The mean interval between the previous fractures and the
onset of utnar neuropathy was 19 years. The severity of nerve palsy was classified as
McGowan' s grade 1 in 24 patients, grade 11 in 8 patients, and grade 11l in 3 patients, The mean
carrying angle was average 29 degrees in 33 cases with cubitus valgus and it was decreased to
average 11 degrees postoperatively, but the angle was average -23 degrees preoperatively in 2
cases with cubitus varus and it was corrected to average 9 degrees postoperatively. The cause of
palsy was analysed by mechanical stretching in 11 cases, compression by a fibrous band
between the two heads of flexor carpi ulnaris in 8 cases, and diffuse fibrous adhesion around the
ulnar tunnel in 5 cases. All patients was treated with supracondylar closing wedge osteotomy
accompanied with anterior ulnar nerve transposition in |3 patients, corrective osteotomy only in
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12 patients, and anterior ulnar nerve transposition only in 10 patients. Their end results were
analysed as good in 24 cases, fair in 8 cases, and poor in 3 cases within average 6 months after
the operations (4 1o 13 months). The poor results was obtained in 3 cases out of 9 cases with

corrective osteotomy group (33.3%).

Conclusively, a tardy ulnar nerve palsy caused by post-traumatic elbow deformities should be
corrected with anterior ulnar nerve transposition with or without corrective closing wedge
osteotomy but not by corrective osteotomy only, because of compressive neuropathy by diffuse
fibrous adhesion or bands of two heads of FCU around the ulnar tunnel in elbow.
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Table 1. Case analysis of post-fraumatic elbow deformities

No. of Age (yrs) Sex Site Causes CAl(average)
cases  (mean) M F Rt Lt {No. of cases) Pre-op  Post-op
Cubitus valgus 33 18-53 21 12 23 10 Lat condyle malunion (8) 22°-38°  3"-18°
(27 Lat. condyle nonunion (25) (299 (11%)
Cubitus varus 2 821 20 1 Supracondylar malunion(2)  -10"~-18"  9°-10°
(15) (-14%) (9

* CA : carrying angle, (+) value: valgus, (-) value: varus



422 « QRSN qud A

A4 AFAAvh BT, e H Y ol FA &
Zo] 7hE st d 3592 gAE 22 R
(Table 1).

2. 74 By

Z 354 & o) uba 32 330 2 254 &) A Y-E ¢
I RAG3, T2 8o of A f-Fho] I 9l
S ek WA 20 = AbehE Ababe] RASER] E
FAG ok ot WA 3ol = PFdE 274 (18-534)
2 & itz B 29902380 21, dabe]
ZFAE Yol gAdh i A 2 = HA A
154BA-214) 2 4 RS - 147107 —-187)H
% 25 galg ohTable 1), AF S #54 2 Abs)
AFE B 19 (834 ke W st L, A1l A F
FAA w2 QA4F B 14540] AAE 5
g AL A 4.5 749 77 35
(numbness) 8t FHH P& F 2 5 A FF(elbow
pain) 2 Tinel’ s signo] A dof| 4] 2kAJ o] AL, 2
A2 2] & (intrinsic weakness) 2 34 off A] 4] 8} 3,
Froment' s sign 2l of A] 2= ¢t}

Bk R o d

A AHH SHFZ4Y DHH|e] A X

McGowan®' 2 Fof o8 3 Z417 vinje AL
%A grade 10 24¢]], grade {17} 8], Z12] 37 grade 17} 3
of o] tHTable 2). &3 A3 A 7ol g &
AZEMGA AL 3561 % 3l el A Alalate] H o
of| A 41734 =< I (nerve conduction velocity)7t
48.2mfsec (34.lmisec~ 61 4mfsec) 2 ZAH UL, €4
AL Al(distal latency) 7t Z S = A AL Bl

B XM 4~A

ol FHH X-A AFRAF F A 2tFE fapol
Ay gut ¥d e RHAEE A8E 77 A
X A {enlarged) H-2] & 2 2 A # (antero-lateral
displaced)¥ 2 2., 2 FF 5] At o} G (anterior
subluxation) 4~ 7 o} & 330)| = 14efof] A BRI 2
o} Wk Fhatell M= 4 Z -7t 9 (shallow uinar
nerve sulcus), A H& & abe] A #Atef(dysplastic
humeral trochlea) ® W] 2 2] ¥ & (deformed medial
epicondyle) 2:73 0] A= ATHEH 1342).

3Ty Rra

2 356 13 = A ebd A A3 J3AA
9] 7l 3} Aupela, AF A &
Av) g grade 13} 1 $2b5 R & ) £
232 W06l &AF473e wal "Wl
3 st ot

AetE ) FE S AT S BT 16 = 5
@ gz oez Ay s st veiA
9of = K-7 A 35/ 2 TR ALY o] T 5= HE
& F24F Ale)o] AE f-A o A EA 22 E G5
B2 A AE o] )& & AA S S ).
A HEAA gty go s F A S
HE i 7|AE ¢t Y F2Y F EAS
(head) Ato] 2] 444t bandel] &]gh 2 -ZF473 ¢, 1E]
F Foldl AFAAFE O dAH k2 H R4 F
2 7o) 3 AU tHTable 3),

4. 8% NN

2oE AL HEEE ME

o
B
=t
b
<)
lo
b
i,
X

Table 2. Severity of ulnar nerve palsy classified by McGowan®

Severity Clinical symptoms No. of cases
Grade 1 minimal numbness, Tinel (+) 24
intrinsic atrophy (-)
Grade I1 intermediate Tinel (+) 8
mild intrinsic atrophy
Grade [11 severe ¢claw hand def. (+), Tinnel {+) 3

severe intrinsic atrophy
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Table 3. Causes of nerve palsy identitied in FUNTZAL AL E4TI IYZ K 24T
operative field 2 % ALE BT 6837 AAX 47 TAHL &y
3,709 ABUAY APAAVS G ASE & ¥
Causes No. of cases -
2221-0 7R} = _\‘i_ ‘% Al 3N F]
Mechanical nerve stretching TN AT T T E YRS
No definite compressive soft tissue 1
Compression by a fibrous band between
the two heads of FCU 8 =FY 820 =
Diffuse fibrous adhesion 5
4 1. 2 O, 31/M
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Fig 1. This 31 year-old man was suifered from the lateral condylar fracture in his age of 4 years, 27 years ago,
but the nonunion and 34° of cubitus valgus was developed and severe ulnar neuritis was also found and
passed for more than 4 vears (A). A capitular enlargement and proximal migration, antero-lateral
subluxation of radial head as a result of nonunion was found on lateral X-ray (B). A supracondylar
closing wedge osteotomy and anterior transposition of ulnar nerve was done, and the carrying angle was
corrected by 127 (C), but metallic failure (D) and broken plate again (F) was happened. Bone graft and
more rigid fixation was performed (E & G) and solid bony union (H) and complete relief of ulnar
compression neuropathy was obtained.
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Fig 2. A malunited supracondylar fracture {(A) with -15° of cubitus varus
deformity and mild ulnar neuritis (B) was noted in this 8 year-old boy.
A French’ s corrective wedge osteotomy was done but failed with wire
rupture (C). After fixation with plate without bone graft was performed
(D). The neural compression signs disappeared 4 weeks after the first
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Table 4. Results of treatment

No. of cases End results

Good Fair Poor

Corrective supracondylar closing

wedge osteotomy + ant. ulnar 13 12 1 0
nerve ransposition
Wedge osteotomy only 12 3 6 3
Ant. ulnar nerve transposition only 10 9 1
Total 35 32 3
(Table 1), EE /&2 F 81450 o] Fof Fc}h
TS NPT F BdE [1deM &3 031 24

=50l thad ZAIFAE S T23H oY, 10°20°9)
I 750 UL, 29 FgFolvt o) 2 ¥
A ESTERA Iz G5 e 4
#Hgood to fair)Table )= A ¢l th.

A BIeF AFNAE AgRolg, &

+ 3
3 AgdoleE 4N #ANME F2E F

=4
o

]
L} Tinel ssign @ A| 4, 5342 747t 820] £3F 27
HEH ANAEY &F €3 QRE S4bo)
ZAAHEGIT, F 4d AT AP THT Abe A

E A4 ARsE 2 28 BA Fol AUGAEe]
srelElgith D2 7 H2 47 vl 2e] A8
A ot vE 24 dde vg Agaad 123 8
Aol A= Good 37, Fair 675, 212132 32 A8 3 F
R Ll P B R 3 g et L B R e B
wEAF oI

L

SobE2ET AUE 9 2H2 781 249
15%%& 24213} 3 Jacob BV 18 (M1 A9, & 2mm
olste} ) YA TE FFof AAH = PEIH 0%
=54 B HI QUch 53] A€ Y7 THo)
AR 125 AR X RAHA S AR e
A Apel weh k2 Fe S S HW 23y 74,
FEAYAAFL FHZe YYFo) g .
ol2ig AeE A FHEF BH T U2 gy
B3 734, oAbt 38 HHE A, v
€ AR A FH AAE AN ZE WY B4 £

749, 1 8] 2Zmmeo]4te] 7tFe] Qe FH- o) &t
o (BN ITAHS)IE AP sA] e He 2o
EFRT S Avk g ] A7 AE A
TEE) ASF R Pl Ho| 23 Fo HAER
The 23 d e HEo| Y 2L 0)E o 255
o) 7hg Aol HolAln, ek A FH L dEo R
AW 242 SEYe| #HAA & Ho FH
T Aol AL, 442 2ol goiE A2
8 Zgo) g AL T AAFL.E Uzt F
Ao 5o FHE Fof, THEH) YRE AFR
TAE AT FE FUER YRt gle Di
d#e T30 ‘:‘&?5}04 -9 {3l F2 87
A sl YE AT B-Rite] o147 "ot
FEE A EHFA AR et = ofF =3
o] o, gutx ) Fol) 795 = ;3-,131.;475 ]« n}
H]%’?HIQS}.Lf 7Aoo s HE Af B F2) Q=

I

= A3} AR Aol F3d4 -E’.—% |
o g F EHQ'"’F i, i g A JA 9]

Y AAE 2R Y FThE A Fol &
Rheh b= of ol o

Rido] s 8 g FHgehes o =
% 1'7’]21 iy 73—‘?—°ﬂ E‘J%l% HH 9

477

i -|t1

E}Uﬂ,oli ?_13}0'-1 24%’:173—4 7‘]“*"}‘?‘ FE_?EEH 35,
FHd ] & B L 2, 1 8] FaA o
HYPH fEge 2Ye F U= zomd 42
AL Boh A 53 4y & Asks Aol

dehE et BRA Aubs HEe) YL 4
Feapitellum)2} 434 27| H B BHHE F
Y YRR A7 Aotk B Z4 B
AR HbE WL W5 Q) 330 2 14 o] A B&FA
FeZ gt AR, A Eo 2 A9HY, A F T
Fo MW ojghtEE A A XM AR A BE
=ik

2 gkaE Wl o] S48 5 FHcubital tunnet)ol] A 2} 3
S W 71AH b2 AR, 2; A7he)
74 3= intrinsic minus deformity 7} 248 =) 37, o] o] o
Fagoel YR "ok EE 4% outs wE)
E BT HFANA 7 5ol For Ae g A

T ez ARA o]F AFo Fojo s}, I
HIF N AN AFA w7t 2 F93 W e wA

r



426 « QERERYA / AUA A2

o} A A7 At 4o Yot B S B
FaiA HaF2 B A head)rteldl 2l
A #Th (fibrous band)7} 222 A& gharat A, vl
Al G- FEAA HolhE ke W mE 7
A& e} 270 o] @ekrh(Table 3). =5 AN 7
vjd] 2 Ao] Avjdly AZewo R FHE HY
RANHY 125 e oM e= & F ohH] A7)
& 2 EHA gkgirh o2 S)Hkg Wi o] Avig
ol HAAA Y AAethE APT = AR
o}, ojubs M E o) Mg 7ol kR WY E
RAET HFA AT 2 B Z|REAY FF
3= AL nigA s Yo, #d 2AE HAER
A Ao Wt T AFEH HAc)E TN
Alg sV A A o) uhg S Stejol AL R
vergch

Jv BHE A7 e "ol 9] Aol tisto
32 Yamaguchi”= #2217 o] inferior ulnar collateral
artery 2] 2-3 3 ¢ % -2 F(segmental circulation)& ¥
QoiA], 71Ee] HT AA A dolgd HER T
oA BF A7l het FHANE WY 5
2, 08 & AMe AdtAo|E Foln AF A A
ol FztEt ZF o3l 5o B8 AF i &
Zo] 3|E5x) Bal delo| 9 & itk a3
ulets F 33 H o] 452 goH FEg A 4
7o MR E & Aol ofie} F e e HAY
E F0F3 ST TR B9 AHES Fa
Struther S1TH & Al sled A F A7 vpvlE MR AL
RHsANB = gL AoFE YzrdAth

Q.

oX A e

4 8

dopoll A T T Ak o3 BRHA 428
L e it x| &£ H 0 2 AR, N W o)
75t AFa 7 o] Awbdelentd, 2y ot
el e A= WY 2 HIEVeEE A
TN AR B EH A et ol= WA
HZA A 714 4 A 7 F (mechanical

¢

re ri

compressive neuropathy) 3 =38 F-9]of A 2] {4
3ol 11 9919 A2 2 weEg e wals £

¢ A HEFAR A Aeolee] BRI
ARE A EE AT fsiRdM e HEHES
Aol e Zola & 2317 Yrjat: AT IS5 R

X E7 BHEEFol BT Yotk

REFERENCES

1) Abe M, Ishizu T, Shirai H, Okamoto M and
Onomura T : Tardy ulnar nerve palsy caused by
cubitus varus deformity. J Hand surg. 20A:5-9,
1995.

2y Crenshaw E : Campbell’ s operative orthopuedics,
6™ ed. pp 679-683, 1980.

3) Flynn JC : Nonunion slightly displaced fracture of
the lateral humeral condyle in children ; An update. J
Pedi Orthop. 9:691-699, 1989,

4) Holmes JC and Hall JE : Tardy ulnar nerve palsy in
children : Clin Orthop. 135:128-131, 1978,

5) Jacob R, Fowlers J, Rang M and Kassab M :
Observations concerning fractures of the lateral
humeral condyle in children. J Bone Joint Surg. 57B.
430-436, 1989,

6) McGowan AJ : The results of transposition of the
ulnar nerve of traumatic neuritis. J Bone Joint Surg.
32B:293-301, 1950.

7) Wadsworth TG : Injuries of the capitular (lateral
humeral condyle) epiphysis. Clin Grthop. 83:127-
134, 1972.

8) Weiland AJ, Meyer S, Tolo UT : Surgical treatment
of displaced supracondylar fractures of the humerus
in children, J Bone Joint Surg, 60A:657-664, 1978.

9) Yamaguchi K : The vascularization of the human
elbow and the ulnar nerve within the cubital tunnel.
Absracts, ASSH : p13 Denver, USA, 1997.



	1: 


