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Comparison of the Ordinary, Vascularized Bone Grafting and Electrical Stimulation in the
Treatment of the Congenital Pseudarthrosis of Tibia

Moon Sang Chung,M.D., Duk Yong Lee, M.D., Kyu Chun Hwang,M.D. and In Ho Choi, M.D.

Department of Orthopedic Surgery and College of Medicine, Seoul National University, Korea

Keun Woo Kim,M.D.

Department of Orthopedic Surgery, Kang Nam City Hospital, Seoul, Korea

Congenital pseudarthrosis of the tibia remains one of the most difficult orthopedic problems to
treat, often resulting in a deformed leg or a juvenile amputee, However, during the last few decades,
orthopedic surgery has undergone rather remarkable development, not only in better understanding
of basic principles but also in surgical technique.

Fifteen cases of congenital pseudarthrosis of the tibia were followed up for average 19.7 months
and reviewed and comparative final results treated by the various operative precedures were eva-
luated.

The following observations were obtained :

1. The children in the study group ranged in age from 2 5/' 12 to 138/ 12yr(mean, 7. 9yr). Male to
female ratio was 12 to 3, right to left being 9 to 6.

2. All 15 cases had the tibial lesions with or without involvement of fibula. Of the 15 cases, 9
cases(60%) had neurofibromatosis stigmata, especially cafe-au-lait spots and 2 cases had fibrous
kdysplasia

3. The average age at which fracture occurred was 11,3 months(birth-6 yr.), the average amount
of shortening being 4.0cm with a range of 1.0 to 12cm.

4. Fifteen patients underwent a total of 37 operative procedures. Of the 19 cases with ordinary
bone graft, 2 unions were obtained but the unions were maintained only in one case for more than
2 yrs. Of the 3 cases with living bone graft, only one union was obtained but the united tibia was
refractured about 6 months after the union due to some minor trauma. Of the 13 cases operation
in 9 patients with the electrical stimulation with bone graft, 11 unions were obtained, of which 4
unions were maintained for more than 2 years, 1 union for more than 1 year. And 4 patients have
refractured following or during a successful course of therapy and all were united by re-electrical
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stimulation(3 cases) and cast immobilization(l case) with average follow-up period being 6 months

now.

5. The mean union time was 10 months in ordinary bone graft, 5 months in living bone graft and

3.8 months in electrical stimulation with bone

graft.

6. The estimated mean blood loss was 200cc in ordinary bone graft, 400cc in living bone graft
and 250cc in electrical stimulation. And operation time was 2 hrs in ordinary bone graft, 8 hrs in
living bone graft and 2.5 hrs in electrical stimulation.

7. From the above objective observations, electrical stimulation with bone grafting turned out to
be the treatment of choice in congenital pseudarthosis of tibia.

8. On the basis of cases analysis, to successfully treat congenital pseudarthrosis of the tibia with
electrical stimulation with bone graft, everything possible must be done to maximize fixation of

the fragment with good alignment.

9. We can make the suggestion that the main pathology of the congenital pseudarthrosis of tibia
is not in the surrounding soft tissue but in bone itself because bony union occurred by the simple
cast immobilization following refracture of the failed living bone graft in one case.

Key Words : Ordinary bone grafting, Vascularized bone grafting, Electrical stimulation, Congenital

pseudarthrosis of tibia.
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Table 1. Case analysis

Age/Sex Site Cafe-au Type Age at Age at No. of Duration Union Follow Short- Res- Comm-

(yr/m) -lait at fx. (mon) rfx. (mon) failed of E/S time up (mon) ening -ults ent
Case (mon) ¢ E/S (cm)
(mon)

1 25 M Rt - dsytsi‘c”a 3 2 4 2 3 6 2.5 S LBG(F)
2 13/8 M Rt +  cystic 17 1 4 4 50 3 S
3 55 F Rt + 9ysPlag 3 4 29 15 S

stic
4 8/5 F Rt + " birth 0 2 3.5 8 4.3 S
5 2/6 M Lt + " 7 20 2 2 3 6.5 3.5 S LBG(U)
6 10/4 M Lt - " 3 7 3 7 25 2.0 S
7 8/7 M Lt + " 12 97 1 2.5 3 15 3.0 S LBG(F)

99

8 12/3 M Lt — late 72 &112 3 4 4 35 1.5 S
9 2/10 M Rt - dyspla g 0 3 3 n 2 s

stic
10 82 M Rt — " birth ? . . loss 9.5 F
11 5/3 M Lt + " ” . 9 . . loss 2 F
12 10/1 M Rt + cystic 5 ? . . loss 7 F
13 134 M Rt + dsplag 0 - : 2% L0 S

stic
14 5/11 F Lt — " 3 ? . . loss 7 F
15 8/8 M Rt + " birth 0 . . 6 12 S Ampt.

average7.9 yr 11,3 61.8 2.5 3.8 19.7 4.0

fx.: fracture, rfx.:refracture F: failure, S:satisfactory, U :union, Ampt,: amputation LBG : living

bone graft

Table 2. Op. results

Results

Op. procedures Total - ;
No. Union Failure

BG+a 19 2 17
LBG 3 1 2
ES+BG 13 1 2
ES only 1 0

Ampt

Total 37

BG : bone graft, LBG : living bone graft, ES :
electrical stimulation, Ampt : amputation, « : in-
ternal fixation, osteotomy etc
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Table 3. Follow up

) Success
No. of patient
Op. procedures short(<1yr) Intermediate  Long(>2yr.)
OBG* 14 . 1 1
LBG** 3 . 1
ES+BG*** 9 4 1 4

* OBG : ordinary bone graft, ** LBG: living bone graft,

**+ ES: electrical stimulation

Table 4. Comparison of ordinary bone graft, living bone graft, and electrical stimulation

Union rate  Union more than 2 yrs. . . .
Op. procedures - - Mean union time(mon.) Op. time(hr.)
No. of union op. No. of union pt.
OBG* 19 2 14 10 200 2.0
LBG** 3 1 3 5 400 8.0
ES+BG*** 13 11 9 3.8 250 2.5

* OBG : ordinary bone graft, ** LBG: living bone graft,
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Fig. 1: A) Anterior and lateral X—rays show anterior and lateral bowing with medullary canal
sclerosis B) Immediate postoperative X —ray after Boyd dual onlay graft and electrical stimulation C)
Six months after surgery D) Two years after surgery, showing good alignment and medullarization E)
Normal appearing tibia after removal of screws



Fig. 2: A) Preoperative anterior and lateral X —rays show marked shortening and pseudarthrosis
of tibia and fibula B) Patient underwent tibial lengthening utilizing the Hoffmann device for six weeks
C) Immediate postoperative X —ray after vascularized fibular graft D) Seven months after surgery,
showing the nonunion E) Immediate postoperative X —ray after I-M nailing(S-pin) and electrical stimu-
lation with bone graft F) Three months after surgery G) Ten months after surgery H) Transverse
linear fracture was developed following minor trauma I) Bony union was achieved five months after

long leg cast.
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