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ABSTRACT Objective:To study the effect of freshening technique on docking site in tibial bone transport management.
Methods : Retrospective cohort study was conducted about the effect of freshening technique on docking site in 20 cases (15
males and 5 females) treated with tibial bone transport from January of 2014 to December of 2019. The age of patients ranged
from 19 to 62 years old, with an average of (42.3+11.5)years old. Seven patients had infectious bone defect and 13 patients had
non-infectious. Application of freshening technique immediately after docking included resection of invaginated skin or soft tis-
sue,,removal of closed sclerotic bone,re-apposition, increasing the contact,acute compression of freshened docking site and
grafting from adjacent medullary or bone debris, followed by post-operative gradual compression. Results: The amount of seg-
mented bone defect ranged from 5 to 15 em, with an average of (9.2+2.9) e¢m. Time required from osteotomy to contact of butt
end ranged from 26 to 243 days, with an average of (109.1£51.1) days. The duration needed from 3 to 7 months with an average
of (3.7+1.1) months before reaching radiological healing criterion in docking site. Fourteen out of 15 concurrent fibular os-
teotomy were united. Consolidation time for distracted callus ranged from 5 to 28 months,with an average of (15.0%6.5)
months. Bone healing index (BHI) ranged from 0.8 to 2.8 months/cm,with an average of (1.6+0.5) months. One surgical site
infection (5% ) in tibial was noted. No refractures were found in follow-up ranged from 12 to 73 months,with an average of
(37.6+20.3) months after fixator removal. Conclusion: Freshening technique immediately after docking had advantages of the
shorter healing time , avoidance of refracture , and independance of necessity for remote autograft harvest.
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Fig.1 A 62-year-old woman patient with injured in road traffic accident 1a. Left tibia and fibula open fracture with sinus tract 8 months later 1b. A

5.5 ¢cm segmental bone defect created during debridement  1c. AP X-ray film after debridement and fixation with unilateral external fixator ~1d. Infection
control after 6 weeks debridement , anteroposterior radiograph after proximal tibial osteotomy 1le. Eighty-eight days after osteotomy, AP and lateral X-ray
films and the full-length measurement X-ray films when the butt end was in contact : the contact end was poorly aligned (arrow mark ) ,the contact surface
was small , the shape of the bone end was not conducive to compression, and the affected limb was 1.8 ¢cm shorter  1f. Gross phase in the freshening proce-
dure : soft tissue stuck into the butt end,bone end closed by the fibrocartilage cap (arrow mark) 1g. Immediately retract the transport bone segment by 5—
10 mm , and remove the stuck soft tissue and the fibrocartilage cap at the bone end. Trimming of bone ends into transverse fractures and excavation of can-
cellous bone from the adjacent medullary canal ~ 1h. Intraoperative fluoroscopy :fixation of lower tibia and fibula, shortening and overlapping after fibula
osteotomy  1i. Intraoperative body phase :immediately after adjusting the alignment, shorten the limb to make the butt end contact and pressurize  1j. In-
traoperative posture : the cortical surfaces on both sides of the tibial stump were decortified and cut into a "fish scale" shape (arrow mark ) ,followed by bone

grafting  1Kk. Intraoperative fluoroscopy : adjustment of alignment (arrow mark ) ,shortening and compression, bone grafting
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1m. Postoperative at 4 days full-length measurement film:
the affected limb was 3.4 cm shorter. Continue to extend the tibia recovery length after surgery

In. AP and lateral X-ray films 3.5 months after operation : the butt end was healed, but the re-
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Fig.1 A 62-year-old woman patient with injured in road
traffic accident 1l General appearance of the incision:

the incision healed smoothly 4 days after the operation
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traction end was not solidified  1o. X-ray films and length measurement films 3 months after

the removal of the external fixator: the affected limb was shortened by 1.3 em, and the open end

of the tibia,the butt end,and the osteotomy end of the fibula were all healed 1p. Ankle joint

function and body posture 3 months after removal of external fixator
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Fig.2 Protocol for options after docking in tibial bone transport treatment ,and recommended timing for freshening technique



- 920 -

TR 2022 4 10 J155 35 254 10 )

China J Orthop Trauma,Oct.2022,Vol.35,No.10

JEH AT B AR a3 A5 o by 1 i Gk 5 o AR AR

T B S BOA T K B B B, A IR

BREL R A0 AT N TR A R . (2) TR R

LRSS, B X s ) X 7 4 ik v RE B

2R O B A R JRORE B R R RETE AN j]

LM EAT M ETHE M e A& o (3) X 4EumdE

ﬁ%wﬁ,%wH@%ﬁW%lm%%%ﬁﬁmm

A RO s, BN S AT 2 B B SRR R A

A“iﬁﬁﬁjﬁﬂ%ﬁ}%?ﬁ o () AR 5 3 (hybrid) 41 [& €

IRIEAT H s AR BB, FEIIE AR MR i o 2

EJIJE 7][]}7 SIS A
MZREFismAT, élXﬂ%ﬁfﬁ%ﬁﬁ*&FREL_

13580 Ak T A i 40 X 2% s A A A s ), ARAS S AT

F AT A A X B v 1 B 3T o BT B AL TR

WSCAE R T 00 3 A0S JB - Nl LA 1) ) B T B T I R

LRI T BT, 3k S DA 3 57 3B B 44 o

2% 3k

[1] Schwartsman V,Choi SH,Schwartsman R. Tibial nonunions. Treat-
ment tactics with the llizarov method[]J]. Orthop Clin North Am,
1990,21(4) :639-653.

[2] Saleh M,Rees A. Bifocal surgery for deformity and bone loss after
lower-limb fractures : comparison of bone-transport and compression-
distraction methods[J . J Bone Joint Surg Br, 1995 ,77 :429-734.

[3] Sigmund IK,Ferguson J,Govaert GAM , et al. Comparison of llizarov
bifocal ,acute shortening and relengthening with bone transport in
the treatment of infected,segmental defects of the tibia[J]. J Clin
Med,2020,9(2) :E279.

[4] Zhang Q,Zhang W ,Zhang Z et al. Femoral nonunion with segmen-
tal bone defect treated by distraction osteogenesis with monolateral
external fixation[J ]. J Orthop Surg Res,2017,12(1):183.

[5] Abuomira IE,Sala F,Elbatrawy Y, et al. Distraction osteogenesis for
tibial nonunion with bone loss using combined Ilizarov and Taylor
spatial frames versus a conventional circular frame|[J]. Strategies
Trauma Limb Reconstr,2016,11:153-159.

[6] Baruah RK,Baruah JP,Shyam-Sunder S. Acute shortening and re-
lengthening (ASRL) in infected non-union of tibia-advantages re-
visited[ ] ]. Malays Orthop J,2020,4(2) :47-56.

[7] Lovisetti G,Sala F,Miller AN, et al. Clinical reliability of closed
techniques and comparison with open strategies to achieve union at
the docking site[J ]. Int Orthop,2012,36(4) :817-825.

[8] Miraj F,Nugroho A,Dalitan IM,et al. The efficacy of llizarov
method for management of long tibial bone and soft tissue defect[J ].
Ann Med Surg(Lond) ,2021,68:102645.

[9] Paley D,Maar DC. Ilizarov bone transport treatment for tibial de-
fects[J ]. J Orthop Trauma,2000,14(2):76-85.

[10] Hatzokos I,Stavridis SI, losifidou E , et al. Autologous bone marrow

grafting combined with demineralized bone matrix improves con-

[14]

[15]

[16]

[17]

[18]

[19]

solidation of docking site after distraction osteogenesis[J]. J] Bone
Joint Surg Am,2011,93(7):671-678.
Beris AE, Lykissas MG, Korompilias AV ,et al. Vascularized fibula
transfer for lower limb reconstruction[J]. Microsurgery,2011,31
(3):205-211.
Mahaluxmivala J,Nadarajah R,Allen PW et al. llizarov exter-
nal fixator:acute shortening and lengthening versus bone trans-
port in the management of tibial non-unions[J]. Injury,2005,36
(5):662-668.
Fischgrund J,Paley D,Suter C. Variables affecting time to bone
healing during limb lengthening[J ]. Clin Orthop Relat Res, 1994,
301:31-37.
Ilizarov GA,Ledyaev VI. The replacement of long tubular bone
defects by lengthening distraction osteotomy of one of the frag-
ments[]J . Clin Orthop Relat Res,1992,280:7-10.

XNIR AL T, S BB ARG T KA T e

9 B BB AR G B A S R R A B RO LT ). h IR

‘B 103,2018,31(6) :556-561.
LIU YY,SHEN LF,ZHANG C,et al. Causes and strategies for
postoperative bone nonunion after bone transport of lower limb bone
of chronic osteomyelitis with bone defect[J ]. Zhongguo Gu Shang/
China J Orthop Trauma,2018,31(6) :556-561. Chinese with ab-
stract in English.
Zhou CH,Ren Y,Song HJ, et al. One-stage debridement and bone
transport versus first-stage debridement and second - stage bone
transport for the management of lower limb post-traumatic os-
teomyelitis[ J ]. J Orthop Translat,2021,28:21-27.
LiY,Shen S, Xiao Q,et al. Efficacy comparison of double-level and
single-level bone transport with Orthofix fixator for treatment of tib-
ia fracture with massive bone defects[J]. Int Orthop,2020,44(5):
957-963.
Kinik H,Kalem M. Ilizarov segmental bone transport of infected
tibial nonunions requiring extensive debridement with an average
distraction length of 9,5 centimetres. Is it safe[ ] ]. Injury,2021,52
(8):2425-2433.
Catagni MA ; Azzam W, Guerreschi F et al. Trifocal versus bifocal
bone transport in treatment of long segmental tibial bone defects
[J]. Bone Joint J,2019,101-B(2) : 162-169.
Lovisetti G,Sala F. Clinical strategies at the docking site of distrac-
tion osteogenesis : Are open procedures superior to the simple com-
pression of Ilizarov[ ] ]. Injury,2013,44 (Suppl 1) : S58-S62.
Ji R B R RS S N TR A AUAh T SR RS AR A
I I B T R e [T ). AR i B 2 75,2013, 15(10)
834-839.
TENG X,HUANG L, YANG SS, et al. Management of bone defects
at tibial metaphysis by bone transport technique with linear-circu-
lar hybrid external fixators[J]. Zhonghua Chuang Shang Gu Ke Za
Zhi,2013,15(10) :834-839. Chinese.

(U H 91 .2022-09-02 A SC 4. R 55 )



