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Clinical Experiences of Triple Arthrodesis
Chung-Bin Chu, M.D., D.M. Sc.

Department of Orthopedic Srjrgery, Seoul Hospital, 17 Daeshin-Dong, Seodaemun-Ku, Seoul, Korea

ThlS is an analysis of 137 feet of triple arthrodesis over a period of 23 years:1964-1987. The av-
erage period of follow-up was 4 years and 2 months.
The results are as follows:

1.

10.

The ratio of male to female was 64 to 68 cases, and right to left was 75 to 62 feet. 97 feet(70.
8% ) were operated on between late 1960 and early 1970. 89 cases(67.4% ) came for their in-
itial examination when they were aged between 9-20 years. Age at the surgery was between 5
5/12-50 years, and among them 134 feet(97.8%) were operated after age of 8 years.

. 128(93.4%) out of 132 cases were residual poliomyelitis, and 97(70.8%) out of 137 feet were

equinovarus.

. 100 out of 132 cases receiving triple arthrodesis also received a total of 179 additional pro-

cedures simultaneously to achieve better correction. The major additional procedure was Ac-
hilles tendon lengthening in 81 cases followed by plantar fasciotomy in 49 cases.

. Surgical approach was by Ollier’s method, and arthrodesis by Lambrinudi’s method.
. 134 out of 137 feet required triple arthrodesis in order to correct the deformity. On this operat-

ive procedure it was utmost important to dissect the tarsal bones and surrounding soft tissues
thoroughly to loosen and rearrange the joints. In this way even severe deformity was corrected
satisfactorily.

. At the time of Achilles tendon lengthening by Z-plasty deviding it longitudinally, on the tibial

side the tendon was cut at the calcaneal attatchment, and on the fibular side at the proximal
end. We think that this produced more efficient and satisfactory results especially in the cor-
rection of equinovarus.

. Internal fixation was done by one 'staple on 110 feet and two staples on 7 feet. On one staple

use, it was inserted connecting the talus and the cuboid. More firm contact between two bones
as it progressing into bone was achieved by placing with slightly spread legged staple.

. We could not find any pseudoarthrosis or delayed union. It is assumed the reason for this was

good dissection of bone and joint, firm internal and external immobilization, and good post-
operative management.

. Talar and navicular necrosis occurred in 6 feet(4. 4%) but did not affect the final fusion of

the arthrodesis. In relatively severe necrosis, we found flattening of the talus and complaint of
considerable pain but nevertheless, no special additional procedure was done.

We found some cases of postoperative degenerative hypertrophic osteoarthritis in tibio-talar
and navicular-cuneiform joint. We feel this phenomenon is due to compensatory stress emana-
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ting from the fusion of three joint, and new contact of articular surfaces with changed bi-
omechanical force.

11. When doing triple arthrodesis, the optimal age Tor surgery is 10 12 years, i.e., before the com-
pletion of bone growth, the reason is during the remaining period of bone growth, there is op-
portunity for the bone and other tissues to adjust to the newly formed stresses of
weightbearing and joint motion. '

12. Of a total of 137 feet receiving triple arthrodesis, excellent results were seen in 31(23%), good
in 82(60%), fair 20(14%) and failed in 4(3%).

Key Words: Arthrodesis, Triple. *
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Fig. 1. Triple arthrodeses by year(feet). Fig. 2. Age at the initial examination(cases).
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Table 1, Underlying diseases and deformities
Poliomyelitis(128)

Equinovarus 94

Equinovalgus 18

Calcaneocavus 6

Calcaneovarus 4

Calcaneovalgus 2

Calcaneus 2

Cavus 1

Flail 1
Cerebral palsy(3)

Equinovalgus 2

Equinovarus 1
Nerve injury

Equinovarus 1
Progress. musc. dystrophy

Equinovalgus 1
Arthrogryposis

Equinovarus 2
Traumatic osteoarthritis 1
Tuberculous arthritis 1
Total 137 feet

Table 2. Associated operations

o]
—

Achilles tendon lengthening

>
(i=]

Plantar fasciotomy

—
o7}

Posterior capsulotomy

Interphal. arthrodesis, gr. toe
Tarsal wedge osteotomy

Leg length equaliz.(epiphysedoesis)
Supracondylar osteotomy, femur
Yount’s fasciotomy

Epiphyseal stapling

Soutter’s operation

Tibial rotation osteotomy

Jones’ operation

Removal of staples

Total 179
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Fig. 4-A. 10 years old female with equinovarus of residual poliomyelitis, immediately before(left)

and after surgery with long leg cast(right).
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Fig. 4-B. Radiograms of 4-A, preoperatwely(leit) shows the talus deformed, subdislocated and
sclerotic articular surface. Calcaneous is also deformed. 15 years after surgery(right) shows disap-
peared marginal sclerosis and remodelled tibiotalar joint. Good bony fusion with excellent results.
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Table 3. Results

Grade Feet %
Excellent 31 23
Good 82 60
Fair 20 14
Fail 4 3
Total 137 100
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Fig. 5-A. 13 years old female with severe
equinovarus of residual poliomyelitis, 3 months
postoperatively shows sclerotic talus and navi-
cularis. However clinically ended with satisfac-
tory healing.
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Fig. 5-B. 27 years old female with severe equinovarus of right foot. Radiogram of anterior-poster-
ior view (left) before surgery shows subdislocation of talus and deformed tarsal bones. 3 months after
Lambrinudi operation(middle) shows sclerotic talus and navicularis. Wound healing was delayed due to
infection, and one staple removed. Radiogram(right) of 5 years postoperatively shows worn and de-

generated tibiotalar joint, but good bony fusion. Complained of duarable ankle pain on walking.
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Fig. 6. 27 years old female with severe equinovarus showing subdilocated and deformed tarsal bones
preoperatively (upper and lower left), and satisfaotory correction of the deformity (lower right) by rear-
rangement of the tarsal bones:postoperatively 3 months(middle left), and 6 years(middle right). In
spite of flattened and degenerated osteoarthritic tibiotalar joint, the patient carried her life satisfac-

torily as a piano teacher.
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Fig. 7. Rigid equinovarus of both feet of arthrogryposis, operated at age of 7. Radiograms preoper-
ative(upper) and 6 yvears postoperative(lower). Note deformed tarsal bones, and good bony union.
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Fig. 8. Pre- and post-operative appearance of residual poliomyelitis with equinovarus, 10 years old
male(upper), 26 years old female(middle) and 31 years old male(lower).
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 Fig. 9. Radiograms of 20 years old male, residual poliomyelitis with severe equinovarus, preoperat-
tive(left) and postoperatively(right)showing incomplete posterior displacement of calcaneous at the

time of surgery.
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Fig. 11. 29 years old male with equinovarus of residual poliomyelitis shows hypertrophic degenerat-
ive osteoarthritis in naviculocuneiform and cuneifo-metatarsal joint. Compare postoperative radio-

grams of 6 months(left) and of 5 years(right).
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Fig. 12. Radiograms of 24 years old male with severe equinus(left) showing dislocated talus, defor-
med tarsal bones, and trabecular shadow of the tarsal bones running remarkably through the longitudi-
nal tibial axis which corresponds to the weight bearing line. Compare the healthy side(right).

Fig. 13. Radiograms of 13 years old male with equinovalgus showing preoperatively(left) deformed
talus and incongruous sclerotic articular surface. Postoperatively 3 months(middle) and 1 year(right)
show notch formed between talus and navicularis filled completely with bone, better talar articular
space and good fusion. :

Fig. 14. Radiograms of 12 years old male of residual poliomyelitis with equinovarus showing 4
months(left) and 9 years(right) postoperatively good healing.
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Fig. 15. Radiograms of 13 years old female with calcaneocavus, preoperatively(left), and 6 years
postoperatively (right) showing good correction and bony union. Epiphyseodesis of opposite leg at the
same time, and peroneal tendon transference to calcaneal tuberosity a year later were performed re-

sulting as excellent.
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