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Ultrasound - guided reduction and percutaneous crossed pin fixation for the treatment of displaced supracondylar
fracture of the humerus in children XU Wen-bin,DAI Rong-dan,LIU Yue ,ZHONG Hui,and ZHUANG Wei. Jiangnan
Hospital Affiliated to Zhejiang University of Traditional Chinese Medicine ,Hangzhou 311201, Zhejiang ,China

ABSTRACT Objective:To investigate the effect of ultrasound-guided reduction and exploration of ulnar nerve position and
percutaneous crossed pin fixation for the treatment of displaced supracondylar fracture of the humerus in children. Methods:
The clinical data of 45 patients with displaced supracondylar fracture of humerus from December 2017 to December 2018 were
analyzed retrospectively ,including 26 boys and 19 girls,ranging in age from 1 year and 3 months to 11 years and 4 months,
with an average of 7.6 years old ;44 cases of crashing injury, 1 case of falling injury ;29 cases on the left side, 16 cases on the
right side; 12 patients classified to Gartland type Il and 33 patients classified to Gartland type Ill. The operation was performed
from 4 h to 7 d after injury, with an average of 2.5 d. There were no neurological and vascular injuries occurred in the children.
Ultrasound was used to guide the fracture reduction of the child,and the cross-needle was fixed. In the medial needle insertion,
the ulnar nerve position was detected by ultrasound to avoid damage to the ulnar nerve. The ulnar nerve state was observed
during operation. The clinical function evaluation criteria of Flynn was used at the latest follow-up. The evaluation criteria was
used to evaluate the functional and aesthetic characteristics of the elbow joints of the children,and to observe the complications
such as ulnar nerve injury after operation. Results: Ultrasound was used to detect the fracture from the medial side of the el-
bow , the lateral aspect of the elbow and the sagittal plane of the elbow. The position of the ulnar nerve could be clearly explored

to avoid ulnar nerve injury when the needle was inserted inside. All children were followed up,and the duration ranged from 6
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to 12 months, with an average of 9 months. None of the patients had a loss of repositioning and the fractures healed. The healing
time ranged from 4 to 6 weeks, with an average of 5 weeks. At the latest follow-up , according to Flynn’s evaluation criteria : com-
pared with the healthy side ,41 patients with flexion and extension limitation were 0° to 5°, clinically evaluated as excellent ; 3 pa-
tients with flexion and extension limitation were 6° to 10°, clinically evaluated as good ; 1 patient with flexion and extension limi-
tation was 11°to 15°, clinically evaluated as acceptable. Compared with the healthy side ,40 patients lost 0° to 5°0f the angle , and
5 patients lost 6° to 10°0f the angle. There were no complications such as ulnar nerve injury and cubitus varus. Conclusion: Al-
though ultrasound-guided treatment of displaced supracondylar fracture of the humerus in children has higher requirements for
the operator at present, because of its advantages of clear development , portability , effectiveness and no impact on health , it could
clearly explore the fracture situation during the operation, guide the reduction of the fracture ,and accurately show the position of
the ulnar nerve, effectively improve the safety of the medial puncture, so as to minimize the complications The occurrence of the

disease. Therefore ,the treatment of displaced supracondylar fracture of humerus with ultrasound-guided manual reduction and

percutaneous cross needle fixation is effective and worthy of further promotion.
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Fig.1 A 9-year-old girl ,complete displacement of the left humerus supracondylar fracture =~ 1a. Preoperative AP and lateral X-ray films 1b. Ultrasound

guided reduction of fractures 1c. Postoperative AP and lateral X-ray films at 2 days  1d. Postoperative AP and lateral X-ray films at 1 month 1e. Post-

operative apperance of light at 2 years



<910 - RS 2020 4 10 155 33 254 10 )

China J Orthop Trauma,Oct.2020,Vol.33,No.10

TR A A B A W E IR YT RS A R kBt T,
T A e Tk B AR 4 B v R AT [ RE VR YT o
4.2 [EE B R LR E I A R

H2 HATAE I R, T4 B v FG A [ a2 i 2
BFO5 ik B B AT i, 5 A A Bl A 2 T [
E 538 XCEEER [ 2 PR 1 o Brauer 48P 35 JiF
FEHRHIE T 2054 FLE R, ik a8 gt
UL TS 55 gl S 28 41 LB TG 3E 47 %5 e B
FERBL, HLIR AT UG A 2 TR o 2 451 405 A R A A
2R 6T T 1.84 4% (& 38 SUZEEF T USRIt s R
(&5 by, A B F Y HE SR A BT AN 5 AT R
0.58 fi% ., Gaston %" 104 il B L5 M4, 43 94T
HMIZEET 5 28 CEEEFE R, K U 2R AT E A
TIRFERIEEE, A 2 B JLEFT I 24T B T
e P52 A BT, A B AR 58 S B A T E
Sy R 2 (H AT DL o i g R ok, B
SEHARW TR ALY HR AR A AN ]
(& 2 H B, Yousri 25 HEA 71— 00 2 45 [0 s A 5% 42
A 22 SR I o O RS T 5 Bl A 2 AT ] o Y B
SEPE LRI IC A 25 5 IR SR i O e R 2
BB R AT EE T3 SUZEEF [ 52, B Al M XA [
A AR AR E P, {EE AU 5 1 A F 2 4R 4T
o B, R TR A AR M R R T RS A R R
AT, H TR R IA N A% 50 14 38 SCE S E T vk
PAZERE KT (0 A AE BLATY 367 1 E 37
4.3 555 X L5 FiR7 JLE LR L 3R
R R B

LG X 515 F T35 5 L4 J 58 UG T
T, AR HTCHE A St 3t A A T B, SR
DAL 25 T 361 5 TS AR 7 483 40 RO 28 s 7 T ) s 0
5, i H X 2R 5 538 AT 3 B ) A S R L SR
B fE B AR B TR R AR L B R R A ik
— R N A XAl 2 nT i M e A
R KBRS AR . AR OR A R 0 HOE
A S R B o e N R 29 ' & AN PR Ta o A A
BOLERLE 8 LY. M X 2, A5 S7ERY7
JLEE RS R LB R B 3 O B DR e (DR
AEHE, (2) 0] NZ 5 67 22 £ B PEA B B 15 100 o
(3) T ShASVRAR AT S B0 o (4) AT FE AR AT AR
5 AT TG A 22 A 405 I HAE AR A 0 % R LK
B o (5) AR Sz ik X000 Ve s 1M 5 1t 97 AR A, Bh 4
WP &AL, (6) AR R /D, A5, FF s,
EA RIS IRE B . (7)) KRR T X £k
S 5238 T I A S R, R R R B R
FETCRE M

BB ARG 69T JLIE R 0 8 kB R B

I BA T2, (HHBREE W AR A AT 240 (1)X)

BAEE AR ER, &R RAEE XL A A

AR I B, R, AR THE

J7o (2) P ME LUAS D 7 B [ R R b i S AR

AL, AP e X AT HE— 2L HI W . BRI Z A, A5

WAFTE LT JR) BRAE < 5 (9 K58 A0, A5 S [ st 4

G, AEAE [BIAC A 1o, ] g e 2030 2 R T A1 1

FERI T AF L o
AR G SR R A B AR AT A T

X £kn| S B Al GESE N BB, A T AT %m0

I ARJRAE SE PR i, AT 5 5 I B 3

ML, AU 7R S A 58 I AT S 2350 T RO

TN, R DG SO T B T ROG Y R AR T 3 A

D5 1 AT WG RN AT, O HLA] AR 4R B 7 4 52 47 1 0 ik

7 S A W 0 9 R A L T AE COIRE X RBLR e

BN O SCHRGE -1 FAR B TR ATy 3k

A FOREH Oy 45 min IF OB B I o 24758 K

Ji AR A ZE I R R P R Sk I T RS

T BV AT 3 48 B 7R ROPR AR TN RO E, DT i

T PN ZE S I ROBl 28, 4 L T X R 5 R # ik

FEARE A B G5 DU R 2 10 7 k0 AR T ik

BB E 4, RE B AGRIG IE AN I o AR DT 5T 25

RFR], RG] Tk R AL A B A S A B E

07 LE R AR B BR EA i) 5 4 AT R L

W E e
AT Tk R A2 B v I B E VR T L

Fo LB LA BR B A, AR R A B R,

EJE PR R S R RO 2 i 0 B, B e

JE e 7 R IRE R 2 B B, SUPRIE RS

SRR E M D T I ACRE R AR 2 I TRYR T L

A RNE R LAk —, HR IR R —

AHET

2% 3k

[1] Kazimoglu C,Cetin M,Sener M, et al. Operative management of type
Il extension supracondylar fractures in children[J]. Int Orthop,
2009,33(4):1089-1094.

[2] Gartland JJ. Management of supracondylar fractures of the humerus
in children[J]. Surg Gynecol Obstet, 1959,109(2) : 145-154.

[3] Flynn JC,Matthews JG,Benoit RL. Blind pinning of displaced
supracondylar fractures of the humerus in children. Sixteen years’
experience with long-term follow-up[J]. J Bone Joint Surg Am,
1974,56(2) :263-272.

[4] Parkh SN,Wall EJ,Foad S, et al. Displaced type Il extension supra-
condylar humerus: do they all need pinning[J]. J Pediatr Orthop,
2004 ,24(4):380-384.

[5] Brauer CA,Lee BM,Bae DS, et al. A systematic review of medial and
lateral entry pinning versus lateral entry pinning for supracondylar

fractures of the humerus[J]. J Pediatr Orthop,2007,27(2):181-
186.



7 2020 4F 10 H 55 33 B4 10 3

China J Orthop Trauma,Oct.2020,Vol.33,No.10

- 911 -

(6]

[10]

[11]

Gaston RG, Cates TB,Devito D, et al. Medial and lateral pin versus
lateral-entry pin fixation for type 3 supracondylar fractures in chil-
dren :a prospective , surgeon-randomized study[ J ]. J Pediatr Orthop,
2010,30(8) :799-806.
T Wt R g, S MR e LGB 1858 T BE T L L R
By st g (0], P 4 £7,2009,22(10) : 767-769.
ZHONG ZP,CAO J,ZHOU L, et al. Comparison of two approaches
for the treatment of supracondylar fractures in children by Kirschner-
wires[J]. Zhongguo Gu Shang/China J Orthop Trauma,2009,22
(10) :767-769. Chinese with abstract in English.
TWVLSR 17 45 3C, A 03, 56 A8 MG B AL 248 5 o [T Y 52 1R
47 Gartland 11 -1 JL =8 k- 81 Es 47 (0], ob 51 45,2015, 28
(5):464-467.
FAN JR,XU YW ,ZHENG Y ,et al. Emergency closed reduction
and percutaneous Kirschner wire fixation for treatment of Gartland
type Il - IIl supracondylar fractures of the humerus in children[J].
Zhongguo Gu Shang/China J Orthop Trauma,2015,28(5):464—
467. Chinese with abstract in English.
Yousri T, Tarassoli P, Whitehouse M, et al. Systematic review of ran-
domized controlled trials comparing efficacy of crossed versus lateral
K -wire fixation in extension type Gartland type Il supracondylar
fractures of the humerus in children[]J]. Orthop Traumatol Reha-
bil,2012,14(5) :397-405.
Kocher MS,Kasser JR,Waters PM et al. Lateral entry compared
with medial and lateral entry pin fixation for completely displaced
supracondylar humeral fractures in children. A randomized clini-
cal trial[J ]. ] Bone Joint Surg Am,2007,89:706-712.
Skaggs DL, Hale JM , Bassett J , et al. Operative treatment of supra-

[14]

[15]

condylar fractures of the humerus in children. The consequences of
pin placement[] . J Bone Joint Surg Am,2001,83(5) :735-740.
Soldado F,Knorr J,Haddad S, et al. Ultrasound-guided percuta-
neous medial pinning of pediatric supracondylar humeral fractures
to avoid ulnar nerve injury[J]. Arch Bone Jt Surg,2015,3(3):
169-172.

Y N S VAN A P I V= & e Ok
AR T[T 1. b/ JLSMRE 2% 5 ,2008,29(5) :291-293.
FENG C,GUO Y,ZHANG JL. Close reduction and percutaneous
pin fixation of Garland Il supracondylar fracture of the humerus in
children[]J ]. Zhonghua Xiao Er Wai Ke Za Zhi,2008,29(5):291-
293. Chinese.

VEAESC, AT, FIREE 2. T A7 48 B v IR [ 58 TR 7 L
Ji B BB R T R T RO g (). v [ 43 ,2015,28 (6) 1521 -
523.

XUYW,ZHENG Y ,BAI X]J, et al. Manipulative reduction and per-
cutaneous Kirschner-wires fixation for treatment of supracondylar
fractures of the humerus in children| ] ]. Zhongguo Gu Shang/China
J Orthop Trauma,2015,28 (6) :521-523. Chinese with abstract in
English.

TR, P& T8k 52 007 5 B I8 % A 97 JL 2 L A R L 37 26
W53 L], w5 45,2010,23(2) : 153-154.

XING FB. Closed reduction and internal fixation with Kirschner
wire for supracondylar fractures of the humerus in children[J].
Zhongguo Gu Shang/China J Orthop Trauma,2010,23(2):153-
154. Chinese with abstract in English.

(MR H#1:2019-12-21 A SC 4wk 120 4E)



