
EDITORIAL

Femoral neck fractures
Hardas S Sandhu, Mandeep S Dhillon, Anil K Jain ........................................................................................................................................ 1

REVIEW ARTICLES

Management of femoral neck fractures in young adults
Thuan V Ly, Marc F Swiontkowski .................................................................................................................................................................. 3

Nonunion of the femoral neck: Possibilities and limitations of the various treatment modalities
Ernst LFB Raaymakers, René K Marti ......................................................................................................................................................... 13

Clubfoot: Etiology and treatment
Ashish Anand, Debra A Sala ........................................................................................................................................................................ 22

ORIGINAL ARTICLES

Comparison of the prognosis among different age groups in elderly patients with hip fracture
Tetsuo Hagino, Satoshi Ochiai, Masanori Wako, Eiichi Sato, Shingo Maekawa, Yoshiki Hamada .............................................................. 29

Closed reduction, internal fixation with quadratus femoris muscle pedicle bone grafting in displaced 
femoral neck fracture
Sibaji Chaudhuri ........................................................................................................................................................................................... 33

Internal fixation and muscle pedicle bone grafting in femoral neck fractures
AK Gupta, Sanjai Rastogi, R Nath................................................................................................................................................................ 39

Unstable recent intracapsular femoral neck fractures in young adults: Osteosynthesis and primary 
valgus osteotomy using broad dynamic compression plate
MP Singh, Aditya N Aggarwal, Anil Arora, Ish K Dhammi, Jagjit Singh ........................................................................................................ 43

Functional outcome of modified Pauwels’ intertrochanteric osteotomy and total hip arthroplasty in 
femoral neck fractures in elderly patients
Narender K Magu, Rochak Tater, Rajesh Rohilla, Ashish Gulia, Roop Singh, Pardeep Kamboj ................................................................. 49

Cementless hemiarthroplasty for femoral neck fractures in elderly patients
Yusuf Öztürkmen, Mahmut Karamehmetoğlu, Mustafa Caniklioğlu, Yener İnce, İbrahim Azboy ................................................................. 56

Prosthetic replacement in femoral neck fracture in the elderly: Results and review of the literature
SKS Marya, R Thukral, Chandeep Singh ..................................................................................................................................................... 61

Use of the Ponseti method for recurrent clubfoot following posteromedial release
Sumeet Garg, Matthew B Dobbs .................................................................................................................................................................. 68

High tibial closing wedge osteotomy for medial compartment osteoarthrosis of knee
SM Tuli, Varun Kapoor.................................................................................................................................................................................. 73

Decompression of peripheral nerve trunks in leprosy to prevent the development and progression 
of deformities
Sajid Husain, Birjendra Mishra ..................................................................................................................................................................... 78

105

C
o

n
t

e
n

t
s

.
.

.
.

.
INDIAN  JOURNAL 
         of ORTHOPAEDICS Volume - 42 / Issue - 1 / January - March 2008

[Downloaded free from http://www.ijoonline.com on Monday, November 24, 2008]



Fibular allograft and anterior plating for dislocations/fractures of the cervical spine
A Ramnarain, S Govender ........................................................................................................................................................................... 83

Tibiotalar arthrodesis for injuries of the talus
Jaswant Singh .............................................................................................................................................................................................. 87

CASE REPORTS

Traction apophysitis of medial malleolus: A case report with review of the literature
Rajiv Gupta, Sumit Batra, Ashu Verma, VK Sharma, Shabnam B Grover ................................................................................................... 91

Conus medullaris syndrome due to an intradural disc herniation: A case report
Kshitij S Chaudhary, Mihir R Bapat .............................................................................................................................................................. 94

Progeria syndrome: A case report
Rajul Rastogi, SM Chander Mohan .............................................................................................................................................................. 97

Chondroblastoma patella presenting as a pathological fracture
Narayan Gudi, VR Venkatesh Reddy, KJC Chidanand .............................................................................................................................. 100

REVIEWERS’ LIST FOR THE YEAR 2007
 

 ........................................................................................................................... 102

106

C
o

n
t

e
n

t
s

.
.

.
.

.

[Downloaded free from http://www.ijoonline.com on Monday, November 24, 2008]



Original Article

87

three to four times loads of body weight during normal 
walking.5 This suggests that the resection of the entire body 
would substantially change the contact characteristic of the 
remaining anterior and middle facets, therefore this would 
increase the likelihood of degenerative arthritis.

The purpose of this paper is to report the end results of the 
treatment of five cases of neglected fracture-dislocation and 
six cases of posttraumatic avascular necrosis of the body of 
the talus by modifying Blair’s method of fusion, where the 
body of the talus is retained.

MATERIALS AND METHODS

Between 1994 and 2003 11 tibiotalar arthrodesis by 
modifying Blair’s technique were performed by the author 
[Figure 1]. The average age was 32.4 years (26-51 years), 
the M:F. ratio was 4.5:1. Five patients were operated 
for neglected fracture-dislocation of the talus (the time 
between injury and arthrodesis ranged from six weeks to 
20 weeks with an average of 78 days), the other six for 
radiographically proven osteonecrosis of the talus. They had 
been treated in the past either by osteosynthesis (n = 4) or 
by casting (n = 2).

Surgical procedure
Through the anterior approach the interval between the 
extensor hallucis longus and extensor digitorum longus 
is developed with the neurovascular bundle retracted 
medially. The capsule, periosteum and synovium are 

Tibiotalar arthrodesis for injuries of the talus

Jaswant Singh

ABSTRACT
Background: Fracture-dislocation of the talus is one of the most severe injuries of the ankle. Opinion varies widely as to the 
proper treatment of this injury. Since Blair’s original description of the tibiotalar fusion in 1943, there is little mention in the literature 
of his method. The present study reports the results of tibiotalar arthrodesis with modifi cation in Blair’s technique.
Materials and Methods: Eleven cases of modifi ed Blair’s tibiotalar arthrodesis were retrospectively studied. The average age 
was 32.4 years (range, 26-51 years). Six patients had posttraumatic avascular necrosis; fi ve had neglected fracture-dislocation 
of the talus.
Results: The mean followup is 8 years (range 3-12 years). Tibiotalar fusion was achieved in all the ankles at an average of  20.5 
weeks (range 16-28 weeks). Nine cases having 15°-20° tibiopedal motion had excellent results and two ankles having 10°-15° of 
tibiopedal motion had good result. 
Conclusion: We achieved good long term results with tibiotalar arthrodesis with modifi cation in Blair technique. The principal 
modifi cation in the present study is retention of the talar body while performing arthrodesis with anterior sliding graft. The retention 
of the talar body provides intraoperative stability and in the long term, the retained talar body shares the load transmitted to the 
anterior and middle subtalar joints thus resulting in improved hind foot function and gait.

Key words: Anterior tibial sliding graft, arthrodesis, avascular necrosis of talus

INTRODUCTION

Fracture-dislocation of the talus is one of the most 
challenging problems particularly if these injuries 
are neglected or if the primary osteosynthesis has 

failed; thus resulting in nonunion or avascular necrosis of 
the body of the talus.

Several treatment options are available to treat such disabling 
injuries. Detenbeck and Kelly1 recommended talectomy 
and tibiocalcaneal arthrodesis, but it has the disadvantage 
of widening the hind foot and shortening of the foot. Blair2 
described tibiotalar fusion with excision of the body of the 
talus and sliding a cortical bone graft anteriorly between 
the anterior aspect of the tibia and the head of the talus. 
Thereafter Morris et al.3 modified this procedure. The 
modification involves removing the talar body and stabilizing 
the calcaneum on the tibia by placing a Steinmann pin 
through the calcaneum and then a screw is placed in the tibial 
sliding graft to prevent proximal displacement. Subsequently, 
Dennis et al.4 used a similar procedure minus the Steinmann 
pin. They concluded that the normal appearance of the foot 
is retained after these modifications.

Most of the authors have advocated resection of the talar 
body, even though the talar body and subtalar joint shares 
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incised in line with the skin incision. With the joint widely 
exposed, the tibial articular surface is denuded and 
avascular necrotic loose pieces of talar body are removed. 

The remaining compact talar body is left in place, tibiotalar 
surfaces are made to firmly contact each other, then anterior 
sliding arthrodesis is performed. For sliding the graft a 
1.5 cm × 6 cm cut is made in the distal anterior portion of 
the tibia, this graft is snuggly fitted into a slot deeply gouged 
about 2 cm into the neck of the talus [Figure 2]. The foot 
is kept in about 5°-10° of plantar flexion while the graft is 
slid into place. The placement of the graft into the talus and 
alignment of foot to the ankle and leg are carefully assessed 
by intraoperative radiographs. Cancellous bone from the 
tibial graft site is then harvested and packed around the 
sliding graft; finally, the proximal portion of the graft is 
secured with a screw.

In cases of fracture-dislocation of the talus, the best 
possible anatomic reduction is achieved through 
both anterior and posteromedial approach; thereafter 
tibiotalar articular surfaces are denuded and arthrodesis 
is performed [Figure 3].

Contact between the superior surface of the talus and 
inferior surface of the tibia must be attained [Figure 1]. 

Figure 1: Line diagram of tibiotalar arthrodesis shows preserved 
osteonecrotic/dislocated talar body. Opposing articular surfaces of 
tibia and talus are removed; the body of talus is stabilized onto the 
tibia and calcaneum by K wires. The anterior sliding graft from tibia is 
placed into the neck of the talus

IJO - January - March 2008 / Volume 42 / Issue 1 Singh: Tibiotalar arthrodesis

Figure 3: Anteroposterior (a) and Lateral (b) X-ray of ankle and foot of a 30-year-old man having 42 days’ old injury shows fracture dislocation of 
talus. Lateral X-ray (c) nine year of follow-up shows solid fusion. Talar body is incorporated into the tibia, leading to normal hind foot alignment. 
The clinical photograph (d) at 9 years follow-up shows excellent appearance

Figure 2: Lateral X-ray (a) of ankle and foot in a 58-year-old woman with eight months’ old neglected avascular necrosis of the talus. Immediate 
postoperative lateral X-ray (b) of the same shows tibiotalar arthrodesis after removal of loose pieces from necrotic talar body and anterior sliding 
graft from tibial stabilized with transcalcaneal k-wires. Lateral X-ray (c) of ankle of the same patient at 3 years follow-up shows incorporation of 
tibial and body of talus with cross trabeculation. The clinical photograph (d) at 3 years follow-up shows normal looking appearance
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Failure to do so may lead to fracture of the graft or nonunion 
of the arthrodesis. For this reason additional bone grafts 
from the lower end of the tibia may be harvested. To ensure 
stability at the site of arthodesis and for prevention of any 
possible varus or valgus deformity of the foot, additional 
transcalcaneal k-wires were passed through the calcaneum 
and retained talar body into the tibia [Figures 1 and 2b]. In 
one case intraoperative fracture of the graft occurred, hence, 
external fixator was applied to achieve stability.

Postoperatively long leg plaster was applied for six weeks 
in the k-wires group and below knee plaster of Paris cast 
was kept in external fixator group for six weeks. Then after 
six weeks implants were removed and below knee cast was 
substituted. The determination of when to put weight on 
the talus was made after radiographic evidence of healing 
of the graft.

RESULTS

The patients with minimum followup period of three years 
after the arthrodesis were analysed. The average follow-
up was eight years (range, three to 12 years). Tibiotalar 
fusion was achieved in all the ankles at an average of 
20.5 weeks (range, 16-28 weeks). The results were 
considered excellent if the patient was able to return to full 
activity with a completely asymptomatic foot and ankle. If 
there was occasional discomfort causing no restriction in 
activities, then results were considered good; if pain was 
severe enough to limit activities or to require an analgesic 
then results were considered poor. By these criteria, results 
were excellent in nine cases and good in two cases.

The tibiopedal motion is defined as the arc of motion 
between maximum dorsiflexion and maximum plantar 
flexion, the angles being those subtended by the long axis 
of the tibia and that of the foot in the lateral projection. Nine 
patients, all with excellent results had 15°-20° of tibiopedal 
motion. Two patients with good result had 10°-15° of range 
of tibiopedal motion. However, subtalar stiffness was noted 
in six of the 11 cases. Three of the ankles initially showed 
restriction of tibiopedal motion and were presenting with the 
poor results, but when these patients were examined three 
years after the operation, they all improved their motions, 
resulting in an excellent result in one and good result in the 
other two patients.

The position of the fused ankle was assessed clinically in all 
the patients. Five ankles were at right angle, five had 5° of 
equinus and one had 10° of equinus.

All the cases were assessed radiologically and there was 
trabeculation across the retained talus and the tibia. The 
sliding graft also showed trabeculation across the tibia 

and talar neck; thus the lower end of the tibia and entire 
talus became one single block, which was articulating 
with the navicular anteriorly (talonavicular joint) and 
with the calcaneum inferiorly (subtalar joint). Limb length 
discrepancies were also measured and shortening of an 
average of 0.8 cm was noted.

Gait was assessed and desired compensation in the heel 
was provided in the footwear. With this modification, the 
gait improved and no noticeable limp was found. All of 
them returned to their job with pain-free feet.

DISCUSSION

The most common and best studied treatment of neglected 
fracture dislocation and avascular necrosis of talus is the 
Blair’s fusion. Blair2 described tibiotalar fusion as primary 
treatment for fracture of the talus. This procedure involves 
excising the fragments of the talar body and inserting a sliding 
tibial graft into the talar neck. Morris et al.3 and Denis et al.4 
modified this technique of Blair’s fusion by stabilizing the graft 
with a screw and positioning the calcaneus on to the tibia by 
transcalcaneal steinmann pin. Subsequently, Patterson et al.6 
and Linsy et al.7 also performed modified Blair’s fusion, but 
none of them tried to salvage the talar body.

There is general consensus, that while performing Blair’s 
fusion, excision of the talar body is mandatory. Kitaoka 
et al.5 expressed concern about the talar body removal. 
They enlightened that when Blair’s fusion with excision of 
the talar body is performed, loads of three to four times 
body weight occur in the ankle joint during normal walking; 
similar are the forces on the subtalar joint with removal of 
the posterior articular facet. The contact characteristic of the 
anterior and middle facet changes substantially, increasing 
the likelihood of degenerative arthritis of the subtalar joint. 
He analyzed 19 patients, by retaining osteonecrosed talus 
and observed that 16 of the 19 ankles obtained fusion and 
the talus got incorporated.

Keeping a similar opinion, the author also preserved body 
of the talus in 11 ankles. The retained talus provided 
immense intraoperative stability and chances of varus and 
valgus deviation were minimized. It supported the fusion 
site like a scaffold and did not allow immediate collapse. 
This modification also provided larger contact area for the 
arthrodesis to facilitate union at arthrodesis site. When these 
patients were analyzed over a period of time (average, eight 
years), almost normal alignment of the foot relative to the 
ankle and the leg was observed. Radiologically the talus, 
the graft and the tibia got incorporated and solid fusion 
was achieved in all the cases. Hawkins8 also observed 
that the replacement of the body takes several years and 
proceeds in conjunction with weight-bearing. Dunn et al.9 
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the retained talus, considering the poor osseous quality of the 
osteonecrotic body, it was difficult to assess which implant is 
best. Moreover, it was not the objective of the present study 
to compare types of fixation. However, in the present study 
the k-wires were preferred over the external fixator.

To conclude, in the current study, the author has preserved 
the talar body while doing arthrodesis with anterior 
sliding graft. This modification led to better stability at the 
arthrodesis. In the long-term follow-up, almost normal 
looking feet, minimal leg length discrepancy and almost 
normal gait were achieved.
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also noted revascularization of the talar body; however, it 
took several years.

It seems that fusion of the ankle has a detrimental effect on 
the subtalar joint.10 On the contrary subtalar stiffness after 
fusion of the ankle does not necessarily have a detrimental 
effect on gait. This may be because the axis of the 
compensatory motion of the midtarsal joint is now parallel 
to the ankle, while that of the subtalar joint is perpendicular 
to it.11 In the present study, it was observed that six of the 
11 ankles showed subtalar stiffness. But at the same time 
there was compensatory hypermobility at midtarsal joints, 
suggesting that there was hardly any deleterious effect in 
spite of subtalar stiffness.

For normal gait 20° of tibiopedal motion is necessary.12 
It has been emphasized that preservation of talus and 
limiting arthrodesis at the tibiotalar level preserves hind 
foot function, beside sharing load to the anterior and 
middle subtalar joint. This was found to be one of the 
factors contributing to improving the gait.5 In the present 
series, all the patients showed 10°-20° of tibiopedal motion, 
resulting in good to excellent gait. The reasons attributed 
to such improved results after arthrodesis are because 
of preservation of hind foot function, compensatory 
hypermobility at midtarsal joint, minimum leg length 
discrepancy and compensatory heel raise in the footwear.

Mazur13 analyzed the gait of 12 arthrodesed ankles and 
concluded that those ankles which are fixed in more than 
10° of plantar flexion have greater limitation of dorsiflexion 
at midtarsal joints and must either hyperextend the knee if 
the limb is long, thereby placing the foot flat on the ground 
or walk on the toes if the leg is short. So such cases that 
have been fixed in more than 10° of plantar flexion, require 
rise of their heel in the footwear.

There are many statements in the literature on the best 
position of fusion. Barr and Record14 preferred a position of 
5° of equinus; Knight15 recommended the right angle as the 
best position for men. Watson-Jones16 recommended 15° of 
equinus. In the present series, all the patients had either right 
angle or 5°-10° of equinus. The ankles which were fused in 
the equinus experienced difficulty in barefoot walking but 
they improved their gait abnormalities after wearing shoes 
with the heels of appropriate height to compensate for the 
plantar-flexed position of the foot.

Although there are many options to fix the arthrodesis and 
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