
THE PRAKASH CTEV FIXATION 
 
One of the major advances that have happened in the treatment of club feet has occurred after the 
advent of the Ilizarov frames. Irrespective of the system employed, methods that rely on the 
principles of thin wire transfixation and gradual periodic distraction have resulted in a tremendous 
boon for treating these conditions. Rigid and resistant feet that have suffered many a surgical 
assaults resulting in small scarred feet are the most benefited. 
Dr B.B.]oshi was the first to pioneer a fixator assembly using small cubes to transfix the K-wires and 
and introduced a his version in India. Rancho cubes are the American counterpart that has been 
employed for the same purpose. Of course one can very well use the original Ilizarov apparatus for 
the same purpose. However each system has its own advantages and disadvantages. 
 
ADVANTAGES OF THE ILIZAROV SYSTEM: 
1, Accurate forces can be applied in a three dimensional axis. 
2, wires can be tensioned and thus thinner wires can be used. 
 
DISADVANTAGES OF THE ILIZAROV SYSTEM: 
1, The apparatus becomes very cumbersome and bulky to apply. 
2, The weight of the system is by far too much. 
3, Due to the tremendous amount of forces generated, it is quite easy for the pins to tear off the soft 
bones making this system inadvisable in very young children. 
Whilst the Joshi system tries to eliminate a few of these disadvantages by making the system light 
weight and less cumbersome, it looses out on the important advantage of tensioning as no full rings 
are employed. Thus the wires act merely as stiff pins anchored at both ends and consequently have 
to be a little thicker. 
I have attempted to take on the advantages of the Joshi system in creating very light weight system, 
at the same time retaining the advantages of the ring fixation system by designing a simple set 
specially for treating foot deformities. This has been called the Prakash CTEV set and I think that it 
would not be out of place to describe this system in this chapter. Here we have employed the cubes 
as used by Joshi but have threaded these on rings. Unlike the Ilizarov rings that are flat, the Prakash 
rings are stainless steel bangles with loose cubes threaded on them. These cubes can be locked at 
any level depending on the placement of the K-wires. And as the wires are anchored at both the 
ends, it is possible to give them certain amount of tension. In addition due to the availability of half 
and full rings, it is possible to anchor the tensioning and distracting rods at the essential and critical 
points to enable for a better dissipation of forces. 



 
The Prakash CTEV set consists of the following components: 
The metatarsal bangle  
The calcaneal bangle  
The tibial full ring  
Small distracters  
Large distracters  
Straight and L rods  
Hairpins 
K-wires 
The metatarsal bangle: This is a rod bent to a semicircle with permanently welded K-wire fixation 
blocks to both its ends, These blocks are welded perpendicular to the long axis of the bangle and this 
factor helps to distinguish this from the calcaneal bangle which otherwise looks identical. Free 
sliding over the bangle are four Joshi like cubes. These cubes can be locked anywhere along the 
entire perimeter of the bangle. 

 

 
The calcaneal bangle: These are identical to the metatarsal bangles but the end blocks are welded 
parallel to the long axis of the bangle. This distinguishes the calcaneal from the metatarsal bangle. 



Threaded on to the bangle are four free sliding Joshi like cubes. These cubes can be locked anywhere 
along the entire perimeter of the bangle. 
The tibial full ring: Here a straight rod is bent all around and the two ends are welded together. Thus 
we have a round bangle, the dimension and thickness of which depends upon the size of the set and 
the age of the child on whom the set is being used. Threaded on to this ring are eight cubes of Joshi 
type which are free sliding and rolling on the ring. 

 

 
The distracters and compressors: These are the standard Joshi type compressors and distraction 
assemblies. This consists of a threaded rod with wire fixation blocks at both ends. One block slides 
freely on the threaded rod and its propulsion is inhilittleed by a locked nut beyond the block. The 
other wire fixation block is threaded on to the threaded rod. One end of the threaded rod is 
anchored to a standard hexagonal head which is rotated by the spanner. The other end of the rod is 
fixed to a square nut with the numbers 1 to 4 on the sides, and this tells the patient what movement 
has been achieved and also makes sure that one quarter turn is moved each six hours. 
Straight and L rods: These are rods of varying lengths and can be inserted into the cubes. Additional 
rods are also available which can be bent in any shape from a Z, L, U, V or S, to allow anchorage of 
additional components in whatever manner one decides during the operative procedure. 



 

 
The hairpins: These are U shaped threaded rods and allow for anchorage of two sets of components 
in which the holes are parallel to each other with the possibility of the holes being at different 
distances. 
The K-wires: These are conventional Ilizarov K-wires that are of 1.6 or 1.2 mm diameter depending 
upon the age of the child and the skeletal maturity of the patient. 
 
THE INDICATIONS OF THE PRAKASH CTEV FIXATOR: 
I have personally used this fixator in over five hundred children with excellent results, followed up to 
25 years. At the end of this chapter, I will be adding representative examples. I have found my 
fixator extremely useful in the following conditions. 
 1. Club feet in children that have not received treatment and who are over three years old. 
2. Club feet that have not responded to conservative treatment in children who are over two years 
old. 
3. Failed operations on feet in children who are at least three years old. 
4. Other foot deformities that are missed, neglected or relapsed after treatment in children over 
three years of age including those caused by birth, poliomyelitis, or miscellaneous conditions. 



5, Congenital pseudoarthrosis of tibia in a child older than three months or six kilograms weight. 
THE LOWEST AGE AT WHICH THIS FIXATOR CAN BE USED IS THREE MONTHS AND THE MAXIMUM 
AGE AT WHICH IT SHOULD BE USED IS TWELVE YEARS. 
After twelve years of age the bones are sufficiently mature and rigid to allow the application of a 
conventional Ilizarov fixator. Below three years it is better to attempt primary treatment of foot 
deformities by conservative or surgical releases and if these methods do not work, then it may be 
advisable to go in for the Prakash fixator. 
 
SURGICAL TECHNIQUE: 
The actual surgical procedure depends upon the age of the child. The premise on which the system 
works is identical to the Ilizarov principles. Gradual periodic distraction stimulates formation of new 
tissues - the regenerate. This is not only applicable to bones but also to soft tissues, tendons, nerves, 
blood vessels, fascia, ligaments, and skin. 
It is an established fact that when one cuts and then sutures a tissue; the elastic tissue heals by a 
poor quality fibrous tissue. The premise behind procedures of gradual periodic distraction is to allow 
for a stretching of all contracted tissues and make them regenerate in the form of the original first 
class tissue, rather than the second class fibrous tissue that would result if one attempted to cut and 
elongate them by Z plasty or otherwise. 
For a regenerate formation, both the rate and rhythm of distraction are important. The published 
literature talks of a 1mm distraction per day at a rhythm of .25mm four times each day and this will 
ensure a smooth and gradual elongation. 
During the course of performing many operations, I have found out that though the surgical 
procedure is essentially non surgical; it makes the treatment process very easy and the results very 
much better if the surgeon combines closed tenotomies and minimal bony procedures along with 
the fixator application to achieve a more predictable and certain results. I shall describe the 
operative procedure of the use of the CTEV fixator first. Then I shall describe the tips and tricks that 
will make the job quite easy. 
 
FRAME ASSEMBLY: 

1.  The full ring is slid on to the tibia. This is a very important step as the tibial ring is a solidly 
welded full ring and once the calcaneal or the metatarsal ring has been anchored, it is 
virtually impossible to slide the full ring over. 

2. The metatarsal ring is now affixed. A thin K-wire, the diameter of which is dependent upon 
the skeletal maturity of the patient is used. Usually in children below three years, a 1.2mm 
wire and those above, a 1.6mm wire is used. This wire is drilled from medial to lateral 
through the metatarsals. The point of entry is just below the head of the first metatarsal and 
an attempt is made to impale all the metatarsals. The wire passes through the first 



metatarsal and thereafter an attempt is made to impale as many of the metatarsals as 
possible. It would be ideal to fix all five, but one must attempt to transfix at least three 
including the first and fifth. The wire should pass a little below the epiphyseal line. 

 

 

 
3. After transfixing the K-wire it is hammered from the medial to the lateral side and it is made 

sure that an equal amount of wire is protruding on both sides of the foot. The metatarsal 
ring is now threaded on to this wire. From the medial side one passes the wire through the 
fixation block and then passes the other end through the same. In case the wire is too long, 
one may have to cut a little of it to allow the free passage through both ends. The two ends 
are now tightened using the Allan key. If the child is older than 6 one may elect to impart 
tension to the wire to the tune of 40 to 50 Kg. 



 

 
4. The second metatarsal wire is now passed. This wire is passed distal and parallel to the first 

one. The important point is that, the distance between these two wires is pre determined by 
the wire fixation block and thus one has to be sure that the second wire is passed through 
the distal hole of the wire fixation block. Here if the second wire while passing gets parallel 
to the first, then we need to tension it. In case the wire gets passed with a slight deflection, 
then as it emerges from the opposite side one stops immediately as it pierces the skin. 
Thereafter one bends it towards the appropriate hole in the wire fixation block and once it 
emerges from the opposite end, it is anchored. The mere act of tensioning the Allan key 
allows tensioning of the wire! 

5. The second half ring or bangle to be anchored is the calcaneal bangle. A thin K-wire is passed 
through the calcaneum. This wire has to be parallel to the axis of the calcaneum in the 
saggital plane without relation to any other component of the foot. After transfixing the K-
wire, it is hammered from the medial to the lateral side and it is made sure that an equal 
amount of wire is protruding on both sides of the foot. The calcaneal ring is now threaded 
on to this wire. From the medial side one passes the wire through the fixation block and 
then passes the other end through the same. In case the wire is too long, one may have to 
cut a little of it to allow the free passage through both ends. The two ends are now 
tightened using the Allan key. If the child is older than 6 one may elect to impart tension to 
the wire to the tune of 40 to 50 Kg. 



 
6. A parallel K-wire is now to be inserted to give an additional torsional stability to the 

calcaneal anchorage. Again the distance of this wire to the previous calcaneal wire is pre 
determined by the wire fixation block and through this should pass the second wire. If the 
wire emerges parallel, one tensions this too. If the wire emerges at an angle, the mere act of 
tightening the Allan key will tension the wire. 

7. At this stage we have a metatarsal ring anchored by two parallel K—wires and a calcaneal 
ring anchored by another two wires. 

 
 

8. Now we affix the tibial ring. (Hope we have not forgotten to pass the full ring on to the calf 
prior to anchoring the calcaneal and metatarsal rings! ) The level of placement, is around the 
middle of the leg. It is advisable to go at least three inches above the level of the musculo-
tendinous junction where the Achilles tendon flares to become triceps. First a K-wire is 
passed from lateral to medial keeping due regard for vital structures. This wire is actually 
passed first through one cube, then across tibia and as it emerges from the other side, a 
cube is slid and placed just opposite the exit point of the wire and the same is passed 
through the cube on the exit side. Because the cubes are free sliding on the ring, the need 
for special wire fixation bolts is completely eliminated. While affixing the cubes to the wire it 
must be made sure that equal number of free sliding cubes are present on either side of the 
wire. The second wire is now passed and can be at a near 90 degree to the first. I have 
personally not faced any problem with the wire going through the calf muscle. This too is 
anchored in exactly the same manner as the previous wire. 



9. An important step to be kept in mind is that the wire ends protruding beyond the bangles 
and the cubes are not cut or trimmed, as these will be used for the anchorage of the 
secondary components. 

 
10. Additional procedures like subcutaneous tenotomies, fasciotomies, de cancellations etc are 

now performed. These depend on the age of the patient and the severity of the deformity 
and are described in detail subsequently. 

11. Now we plan to anchor the secondary components and four compression dis- traction 
assemblies are to be anchored. The order commonly followed is medial, lateral, posterior 
and anterior. 

12. The medial support strut: From the two protruding wires on the medial metatarsal bangle, a 
distracter is anchored. This distracter is kept with the wire fixation blocks close to each other 
and the protruding wires from the calcaneum are now anchored on to this. The Allan key is 
used to tighten the wires on to the distracter. Occasionally the wires may not be in the exact 
parallel plane as the holes in the block of the distraction rod and in these cases it may be a 
good idea to gently maneuver the wire by bending it. 

13. The lateral support strut: From the two protruding wires on the lateral metatarsal bangle, a 
distracter is anchored. This distracter is kept with the wire fixation blocks away from each 
other and the protruding wires from the calcaneum are now anchored on to this. The Allan 
key is used to tighten the wires on to the distracter. Occasionally the wires may not be in the 
exact parallel plane as the holes in the block of the distraction rod and in these cases it may 
be a good idea to gently maneuver the wire by bending it. Here the distracter is fully 
expanded at the time of application and shall be used as a compression device. 



 
14. The posterior support is now affixed. Here the plan is to allow for pulling down of the 

calcaneum to give space for the Talus to relocate as correction is in progress. Using a hairpin 
the distracter is anchored. First a hairpin is inserted through the two link joints in the 
calcaneal bangle. These link joints are now tightened on the bangle. One of the protruding 
ends of the hairpin will be perpendicular to the long axis of the calcaneal bangle. This end is 
affixed to the posterior column distracter and the Allan screw tightened. If it is possible to 
twist and pass the other end of the hairpin through the second hole of the distracter block, it 
is done. Or else a small straight rod is used to join the cube on the bangle to the distracter. 
Now the upper end of the distracter should lie at the level of the tibial ring. The protruding 
end of the anterio posterior K-wire is anchored to one of the holes of the distracter. A 
hairpin is used to affix one of the free cubes on the ring and the distracter assembly. An 
important point to be noted here is that the distracter should have the two wire fixation 
blocks close to each other to allow for proper length of distraction. 

15. The last segment that is needed for the completion of the frame is the anterior column 
support. This is to be anchored anteriorly between the apex of the metatarsal ring and the 
tibial bangle. The device will achieve gradual compression and hence should be applied in 
full expansion of the two ends. The K-wire protruding anteriorly is first affixed to one of the 
holes in the end lock of the distracter. A hairpin is used to fix one of the loose cubes to the 
other hole. Both nuts are now tightened with appropriate Allan keys. The lower end is now 
fixed to the metatarsal bangle by anchoring the lower block to the free cubes of the latter 
with one or two straight rods or bangles. 

16. As shown in the various diagrams, the assembly is now complete. By distracting the medial 
column, the forefoot adduction is gradually corrected. Compression of the lateral side 
results in a corresponding shortening of the lateral column. Elongating the posterior column 
pulls down the calcaneum and compression of the anterior rod corrects the equinous. 



 
 
 
 
ADDITIONAL PROCEDURES: 
A few additional procedures are needed and these depend on each individual patient. The premise 
for using the fixator is to avoid open surgery that needs cutting of the tissues with a resultant repair 
resulting in second class fibrous tissue. But fixator and mechanical forces alone may not always be 
enough to achieve full correction and for this we may need to resort to additional procedures that 
are minimally invasive. 
1. Tendo Achillis elongation: This is performed by a sharp knife percutaneously. As shown in the 
diagram, through three or four small incisions, fibers of one third of the diameter are cut in different 
directions at different levels. Circumferential cut to the para tenon is studiously avoided. 
2. Posterior capsulotomy: This is performed from the lateral side just by the side of the TA. The foot 
is dorsiflexed and using a sharp knife through a pin pointed incision, tight capsule is cut. 

 
3. Plantar fasciotomy: By stretching the sole and using a sharp pointed tenotomy knife with multiple 
small pointed incisions, the plantar fascia is cut across. 



4. Decancellation of the Cuboid: In children older than four years, witha rigid lateral column, this 
procedure is needed. At the apex of the curvature, the cuboid is palpated. A small incision is made 
over the bone and the incision goes bone deep. Using a very small curette, the entire interior of the 
cuboid is curetted out. By a gentle manipulation one can crust the hollow cuboid resulting in a good 
amount of lateral column shortening. 
5. Bony wedge resections: In children above the age of six, the bony changes would have become 
fixed and it may not be possible to correct the deformity by soft tissue procedures alone. In this case 
appropriate wedges are resected prior to application of the distracters. 

 

 
 
APPLICATION OF FORCES, AND SCREW TURNINGS: One must not attempt acute correction as it may 
hamper the blood supply and lead to ischemic changes. Minimal correction is done and all the Allan 
screws are tightened. While applying the distracters it is better to retain the twisting end distally and 
the square nut proximally. Thus in the foot, the two square nuts will be around the metatarsal area 
and the rotating nuts will be in the calcaneal side. Likewise the proximal distracter rods will have the 
square nut at the apex of the metatarsal and calcaneal bangles whilst the twisting nuts will lie 
anteriorly and posteriorly across the tibial ring. 



 
COMPLICATIONS AND PITFALLS: 

1. As with other ring fixation systems, one must be aware of the anatomy and be careful so as 
to not impale neurovascular structures. 

2. In severely deformed feet, the calcaneum may be tiny and the neurovascular bundle may be 
too close on the medial side. In these cases One has to keep one finger on the neurovascular 
bundle to avoid impaling. 

3. Too rapid a distraction causes transient neuropraxia and in these conditions on must stop 
the turnings for a few days and then proceed. 

4. Swelling might occur during the process of treatment and this is overcome by elevation. 
5. Claw toes almost always occurs and this is prevented by using a plastic foot plate which is 

strapped to the toes. 
6. Improper frame application leads to a flat foot. This occurs if the equinous alone is corrected 

without regard to distal translation of the calcaneum and a squashing of the Talus results. 
One must understand the principle correctly and make sure that the heel is pulled down 
sufficiently to allow for a space for Talar relocation. 



 

 
 
DEGREE OF CORRECTION AND TIME OF REMOVAL: 
It is better to over correct than to under correct. Once the deformity has been corrected in all 
planes, and the foot is neutral- on continues until 20 degrees of dorsiflexion is achieved. Medial 
column is stretched until it is 15 to 20% longer than the lateral column. Radiographs are taken during 
the course of treatment to look for talar relocation. After removal of the frame, it is advisable to use 
footwear of the appropriate type for 3 to 6 months to avoid recurrence. 



 

 


