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Evaluation of the Kinetic Chain in Little League Elbow

Ki Bong Park, Hyung Lae Cho, Tae Hyok Hwang, Dong Hyun Lee

Department of Orthopaedic Surgery, Good Samsun Hospital, Busan, Korea

This study is to evaluate the abnormalities in the kinetic chain in the players with little league elbow during the
medical screening of middle school baseball teams. Ninety-three players were examined with elbow ultrasonography
in the field. Using kinetic chain evaluation test, 27 players sonogrphically diagnosed of little league elbow in dominant
arm were compared with 25 players who were normal as control. Scapular-spine distance, horizontal flexion test,
combined abduction test, and glenohumeral internal rotation deficit were used for evaluating kinetic chain in the
upper extremities, while tightness of quadriceps and hamstring muscles, internal rotation of stance leg, and external
rotation of stride leg were used for lower extremities. Also, the single leg stance test and finger-floor distance were
used for core stability and flexibility. Twenty-five of 27 players (93%) having little league elbow showed kinetic chain
abnormalities of either upper or lower extremities or trunk. This rate was significantly higher for the players having
the little leaguer’s elbow than control (28%) (p=0.017). Each specific tests for evaluating kinetic chain were also
more prevalent in little league elbow group than control, and the abnormalities in the upper extremity were more
common than those in lower extremity (p=0.026). Combined abduction test (23/27) and limitation of internal rotation
of stance leg (16/27) were the most prevalent abnormalities in upper and lower extremity test, respectively. Our
findings showed that there are many abnormalities in kinetic chain in players having the little league elbow and
it may be associated with pathogenesis of little league elbow.
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Fig. 1. Photograps of scanning technique and corresponding sonographic abnormalities. (A) Transducer is placed on me-
dial aspect of elbow and (B) medial epicondylar apophyseal separation shows more than 1 mm gap (asterisk) between
medial epicondyle and trochlea. (C) Medial epicondylar apophyseal fragmentation has bony ossicle distal to medial epi-
condylar apophysis (arrow). U: ulna, T: trochlea, ME: medial epicondyle.

Table 1. Demographic characteristics of participants

Characteristic Group A Group B p-value
Age (y) 14.3 (1.2) 14.7 (1.5) 0.454
Height (cm) 170.2 (4.9) 168.1 (4.8) 0.474
Weight (kg) 64.9 (3.5) 62.6 (4.5) 0.634
Body mass index (kg/mz) 22.5 (4.3) 22.2 (3.7) 0.587
Training history (y) 3.8 (1.2) 4.2 (2.1) 0.364
Dominant (right:left) 23:4 20:5 0.837
Position (pitcher:fielder) 13: 14 11:14 0.454
Pitch count/wk (only for pitcher) 850 (76) 780 (83) 0.135

The values are given as the mean with standard deviation in parentheses.
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Fig. 2. Kinetic chain abnormalities
of upper extremity. (A) Scapular
malposition of right shoulder ch-
aracterized by depression of sc—
apula and increased spine—scap—
ular distance (arrow lines). Limit-
ed mobility of right shoulder in
(B) horizontal flexion test and (C)
combined abduction test and (D)
glenohumeral internal rotation.

Fig. 3. Kinetic chain abnormalities of trunk and core stability. (A) Increased finger—floor distance means trunk inflexibility
and core instability shows (B) increased pelvic tilting, hip adduction and knee valgus in stance leg compared with (C)

stride leg in single leg stance test.

114 A ZX OIS} X|



9pIR 9. &0} ofp Fo e5 Als 7L

al

728 23 750 BRHYY. P2 eop BORE £
oA AAle SuE 2244 2B el gl
H4E ARBGOR 5 2 709 AR 27, $A EAA,

k7Y, 540 A9 ET 2ol ol Gtk Table 1)

S Azl Gt wy

Ho

2.

5 Ao Whe 48 9l o B %= ot des)
o ool NR =510 A% A
AAE NFeiel 20 B 29 289 B2 ojiel 4
Fg4E Brhsgn

FANA = A=) v A A A (protraction)s &<
317 Slall A 0 o AejollA AzE st 71 7k
22 257714 9] A2 (scapular spine distance)S &7 5}
AZ3} 1 em o]4+9] Zo|7} Q= A S Bl 3 YThFig. 2A)'.
% 24 ZAKhorizontal flexion test)®} Eg A FHAL
Agysto] Zhzt gkt A Abol,

(combined abduction test)S

Az At Afole] 283 A% 279 32L& B
oSN AR} B ow ARBL

) % A4 mE

DY Al NS £B BT AAE AT 49
230] 45 ol3felN] F5S hm 39, B3 94 AN
23 94 A ALY Fwdol vee] 34 gAY 552

L7l A9 O WHETHF 2B, O). HEY} 4

B Yo AL F2 Y BAGY 75 T B

% A2 JoLglolH ABAS 0 9T, FRAS

00" T3] 3 AT YA} Fol7} 25° o4 A

FYez BASH(Fig 2D).

Az B8] Q350 22HE Brks] I8 7GRN
A g Azt 2] HE7E ] g8 Eelstal
-85 7E A g (finger-floor distance)7} 0 cm 0] AFQl 3£
oFA 0 2 WASIATHFIE 3A). 4 AT vid g
9} 7)%5-2] B7h= B2 719 A AKsingle leg stance test) 'S
A 4 SWEL 60° 25T B AA Aol of gl
SIALH B 52 AT A4 U2 1Y W, ST
ofuto] Uehte GfHo2 WA AtkFig. 3B, O).

Fig. 4. Kinetic chain abnormalities
of lower extremity. (A) Increased
heel buttock distance indicates
quadriceps tightness and (B) lim—
ited straight leg raising means
tightness of hamstring muscles.
Rotational hip motion test reveals
decreased (C) internal rotation of
stance leg and (D) external rota—
tion of stride leg.
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Table 2. Incidence of kinetic chain abnormlities between two groups

Value Group A (n=27) Group B (n=25) p-value
No. of players with abnormal kinetic chain 25 (93) 7 (28) 0.017
Upper extremity abnormalities 23 (85) 6 (24) 0.021
Lower extremity abnormalities* 15 (56) 5 (20) 0.036
p-value 0.026 0.534 -
Values are presented as number (%).
x|ncluding core stability and flexibility: Difference between upper and lower extremity.
Table 3. Physical findings for the evaluation of dominant upper extremity kinetic chain
Value Group A (n=27) Group B (n=25) p-value
Increased SSD* (>1 cm) 7 (26) 3 (12) 0.044
Positive horizontal flexion test 18 (67) 8 (32) 0.025
Positive combined abduction test 23 (85) 10 (40) 0.035
Glenohumeral internal rotation deficit (>20°) 10 (37) 2 (8) 0.027
Values are presented as number (%).
*SSD: scapular spine distance.
Table 4. Physical findings for the evaluation of core and lower extremity kinetic chain
Value Group A (n=27) Group B (n=25) p-value
Increased finger—floor distance (>0 cm) 8 ( 4 (16) 0.043
Positive single leg stance test (uni or bilateral) 10 ( 5 (20) 0.048
Limited straight leg raising (<70°) 8 ( 2 (8) 0.024
Increased heel-buttock distance (>5 cm) 11 3 (12) 0.027
Limited stance hip internal rotation (<30°) 16 ( 4 (16) 0.012
Limited stride hip external rotation (<30°) 9 ( 3 (12) 0.036

Values are presented as number (%).
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