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Clinical observation of accordion technique in promoting bone transport and prolonging newborn bone mineraliza-
tion XING Hao,ZHANG Yong-hong™ ,WANG Dong,YIN Hai-yang,HE Guo-yu,and QIN Si-he. * Department of Or-
thopaedics ,the Second Hospital of Shanxi Medical University , Taiyuan 030000, Shanxi, China

ABSTRACT Objective:To analyze effect of accordion technique on bone mineralization of extended bone segment in treat-
ing tibial bone defect with bone transport. Methods : From May 2017 to October 2019, 22 patients with tibial bone defects were
treated with Ilizarov bone-transport technique,and divided into two groups after bone-transport was completed, 11 patients in
each group. In observation group,there were 9 males and 2 females aged from 20 to 60 years old with an average of (42.6+
13.3) years old ; the length of bone defect ranged from 3 to 13 ¢m with an average of (6.4+2.6) c¢m;2 patients were suffered from
upper tibial bone defects, 3 patients were middle and 6 patients were lower; patients were treated with accordion technique for
35 days. In control group,there were 10 males and 1 female aged from 41 to 60 years old with an average of (51.6+£6.4) years
old ;the length of bone defect ranged from 3 to 10.7 cm with an average of (6.6+2.5) cm; 1 patient was suffered from upper tib-
ial bone defects,3 patients were middle and 7 patients were lower;patients were treated with lock external fixator to waiting
bone mineralization. The content of hydroxyapatite (HAP) extended bone segment was measured after bone-transport complet-
ed immediately, 35,65 and 95 days after bone-transport was completed , respectively, then the mineralization time and healing
time were compared between two groups, and the therapeutic effect of bone defect was evaluated by using Paley scoring criteria.
Results : Twenty-two patients were followed up from 18 to 36 months with an average of (27.0£6.3) months. The wounds on the
bone defects healed spontaneously during bone transport, and there were no wound complications such as skin infection or skin
necrosis occurred. There were statistical difference in the content of HAP of the extended bone segments at 35,65 and 95 days
after bone-transport between two groups (P<0.05). There were difference in mineralization time and healing time between two

groups (P<0.05). According to Paley standard evaluation, 10 patients got excellent results,and 1 good in observation group;
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while 9 patients got excellent results,2 good in control group ;and there was no differences between two groups (Z=-0.607,P=

0.544). Conclusion : Accordion technique and locking external fixator mineralization in prolonging bone segment healing after

bone-transport have the equal clinical effect,while the accordion technique could significantly accelerate the growth rate of

HAP and shorten the mineralization time and healing time.
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Tab.1 Comparison of preoperative general data of patients with tibial bone defect between two groups
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Fig.1 Schematic diagram of HAP content measurement of extended bone
segment  1a. The white box showed the region of interest for the first
measurement , containing all the bone of the extended bone segment with
the volume of 274 em®. The white line showed the distance from upper
edge of region of interest to intercondylar eminence,the length was 80.3
mm  1b. The white box showed the region of interest for the second mea-
surement with a volume of 274 ¢m?®, which was the same as the first mea-
surement ,and the white line showed the distance from the upper edge of
the region of interest to the intercondylar ridge, the length was 80.3 mm,

which is the same as the first measurement
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Tab.2 Comparison of healing time and mineralization time
of patients with tibial bone defect between two groups
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Tab.3 Comparison of HAP accumulationat at different time points of distraction osteogenesis between two groups of patients

with tibial bone defect(x+s,mg)
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Note : The time when bone transport has just been performed immediately, 35,65 and 95 days after bone transport refers to different time points when ac-

cordion technique performed before ,immediately, 1 and 2 months after the treatment of accordion technique in observation group respectively
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Fig.2 Comparison of HAP accumulationat at different time points of distraction os-
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Fig.3 A 46-year-old male patient with open fracture of right tibia and fibula was treated with ac-
cordion technique  3a,3b. Preoperative AP and lateral X-rays showed a comminuted fracture of the
lower segment on the right tibia and fibula  3¢,3d. On the second day after bone transport, AP and
lateral X-rays showed a bone defect about 8 cm  3e,3f. At 6 months after bone transport, AP and
lateral X-rays showed good bone mineralization in the osteogenic area  3g,3h. At 12 months after
bone transport, AP and lateral X-rays showed the external fixator had been removed,and the bone

density in the osteoblast area was similar to that of normal bone ,and the docking site healed well

AL LA T RE TS CT Hl A 22 < B B g 358 £, I R A
JE AR RS S IRER AN E] , HLAEPRBR MRS, BRI
AR B S 1~3 4 A o

B2, P Paley 1 i & PP LB 22 5% )7

RO o BT REE " BORH L sl e S 3R 1R Y

D7, REAE W SN PR S B A 6 T R I

(] b 5 ) AR S 2, $d 7R Tlizarov & #i B 45

JE A FHER A BU AL, T XS " BOR B AE AT o A

WEFEI B 3 i 9 — 2P BE ST, 3 AR A HHf

A EIR SRR SE A o BT, TS HOR 1

WTEAE FABL v A BT, B ERAE DT B AT i Se

—INIR, (RSB RIA YT AR ROARYE B B XA [F

T3 1 ) S AR R R S BR  D sk £ R T O 5

2% Lk

[1] Fahad S,Habib AA,Awais MB,et al. Infected non-union of tibia
treated with Ilizarov external fixator : our experience ] ]. Malays Or-
thop J,2019,13(1):36 - 41.

[2] Bakhsh K, Atig-Ur-Rehman , Zimri FK et al. Presentation and man-
agement outcome of tibial infected non-union with llizarov tech-
nique|J . Pak ] Med Sci,2019,35(1) :136-140.

[3] Kani KK,Porrino JA,Chew FS. External fixators:looking beyond



- 136 -

P 2021 4 2 HES 34 2555 2 ] China J Orthop Trauma, Feb.2021, Vol.34,No.2

B4 BF, 428 IR IO BT ARG B AR R BIUE AN I RE 2 R L T iR T
da,4b. RFTEMAL X 2 R F RMEE B ARG REBCE S de,4d. HIRBE ARG HE 2 KL
£ X LR R R B2y 6.5 em - de, df. S ARSE 6 A IEMIAL X 2R R 78 i X B0 i R
b dg,dh BIRFE ARG 12 T IEMIGL X 2R /s S0 [ 2 JE R IR L A DX o3 I 5 AR
SRR , X 5 3 A 45 R4

Fig.4 A 42-year-old male patient with open fracture of right tibia and fibula was treated with lock-
ing external fixation to wait bone mineralization 4a,4b. Preoperative AP and lateral X-rays showed
4c,4d. On the second
day after bone transport, AP and lateral X-rays showed a bone defect about 6.5 cm 4e,4f. At 6
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