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deformi4es	in	the	knee	and	ankle	
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Disclosures	

•  None	

•  Fixed	knee	flexion	deformity		
•  Common	problem	in	paBents	
with	spina	bifida,	cerebral	palsy,	
and	arthrogryposis		

Arthogryposis:	A	Text	Atlas	
Global	Help.	Staheli	L.	

(1)	Knee	 			FKFD	>10	degrees		
	
	
	
	

	
	

•  Ambulatory	paBents	

•  Wheelchair	users	
	

Anterior	knee	pain,	decreased	
endurance,	and	progressive	
crouch	gait	

Impair	standing,	transfers,	and	
acBviBes	of	daily	living		

Surgical	op4ons	

•  Posterior	soY	Bssue	release	
•  Supracondylar	femoral	extension	osteotomy		
•  Joint	distracBon	external	fixator	

	PotenBal	complicaBons		
–  Fractures,	neurovascular	lesions,	knee	instability,	pin	site	
infecBon,	and	recurrent	deformity	with	conBnued	growth		

Surgical	op4ons	

•  Guided	growth?	
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•  28	paBents	(47	knees)		
–  CP	(11),	spina	bifida	(5),	hemiplegia	(3),	SCIWORA	(2),	arthrogryposis	

(3),	skeletal	dysplasia	(2),	and	congenital	knee	flexion	deformity	(2)	

•  FKFD		
–  Pre	10°–25°	(maximum	45°)		
–  Post	0°–11°	

•  1	staple	extrusion	

Anterior	femoral	stapling	
Kramer	A,	Stevens	PM.	
J	Pediatr	Orthop.	2001	Nov-Dec;21(6):804-7.	

Anterior	femoral	epiphysiodesis	for	the	treatment	of	
fixed	knee	flexion	deformity	in	spina	bifida	pa4ents.	
Spiro	AS,	Babin	K,	Lipovac	S,	et	al.	
J	Pediatr	Orthop.	2010	Dec;30(8):858-62.		

•  10	paBents	(20	knees)		
•  PreoperaBve	FKFD	20.3	±	9.9	degrees	(10	to	40	degrees)	
•  All	paBents	except	1	experienced	significant	improvement		
•  Mean	correcBon	rate	1	degree	per	month	(range:	0.2	to	1.9	

degrees)	
•  2	staple	extrusion	

Anterior	Percutaneous	Hemiepiphysiodesis	of	the	Distal	
Aspect	of	the	Femur:	A	New	Technique	
Kay,	RM,	Rethlefsen	SA.	
JBJS	Case	Connector	2015	

Epiphysiodesis	Screw	Bending	
NormandinBM	,Tennent	DJ	,	Baldini	TH	,	Blanchard	AM	,	et	al.	
Orthopedics,	2017		

DeformaBon	of	screws	
Hardware	brekage	during	removal	
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and under cross-table fluoroscopic guidance, a Keith needle
is inserted into the physis. The 8-plate, which has a center
hole, is slipped over the needle and two 1.6-mm guide wires
are inserted. The cortex is drilled (5 mm), and the self-tapping
cannulated screws are inserted (Fig. 3). The length of the
screw is generally 24 or 32 mm, at the discretion of the sur-

geon. The screws need not be parallel; it is more important
that neither violate the physis or the joint. Although the
implants are intracapsular in location, they are not on the
articular surface.

After wound closure, a soft dressing is used, and the
patient is allowed to ambulate as tolerated. Follow-up films

FIGURE 3. Technique. A, Step 1: with the fluoroscope parked in a horizontal position, localize the physis and mark the skin on
either side of the patella. B, Step 2: insert a Keith needle into the physis, medial and lateral to the sulcus. Then place the 1.6-mm
guide wires (do not have to be parallel). Predrill the cortex with the 3.2-mm cannulated drill. C, Step 3: insert the 4.5-mm
cannulated screws and check if the screw trajectory and length are not critical but do not breach the physis or posterior cortex.

TABLE 1. Patient Demographics

Patient No. (Side) Age, y Diagnosis
Deformity,
degrees

Duration of
Treatment, mo

Change,
degrees

Residual Deformity,
degrees

Change/Month,
degrees

1 (R) 17 CP 30 13 0 30 0.0

1 (L) 30 13 0 30 0.0

2 (R) 11 SB 20 28 5 15 0.2

2 (L) 25 28 25 0 0.9

3 (L) 17 CP 15 23 15 0 0.6

4 (R) 12 CP 20 21 15 5 0.7

4 (L) 20 21 20 0 0.9

5 (L) 10 NM 15 10 15 0 1.4

6 (R) 12 NM 15 6 15 0 2.2

6 (L) 20 6 20 0 2.9

7 (R) 13 SB 35 7 20 15 1.9

7 (L) 35 7 20 15 1.9

8 (R) 11 Sticklers 45 7 35 10 4.8

8 (L) 45 7 25 20 3.4

9 (R) 9 CP 15 5 10 5 2.0

9 (L) 15 5 10 5 2.0

10 (R) 11 Traumatic 20 6 5 15 0.8

11 (R) 9 Arthrogryposis 20 11 20 0 1.8

11 (L) 20 11 17 3 1.6

12 (R) 4 Teratologic 50 16 40 10 2.4

13 (R) 12 CP 20 17 20 0 1.2

13 (L) 15 17 15 0 0.9

14 (R) 16 CP 20 14 15 5 1.0

15 (R) 10 CP 15 16 15 0 0.9

15 (L) 10 16 10 0 0.6

16 (R) 8 SB 25 9 5 25 0.6

16 (L) 25 9 5 25 0.6

17 (L) 12 SB 20 22 15 5 0.7

18 (L) 8 CP 20 17 20 0 1.1

Average 10.8 23.4 13.4 15.2 8.2 1.4

Min 4 10.0 5.0 0.0 0.0 0.0

Max 17 50.0 28.0 40.0 30.0 4.8

L indicates left; R, right; CP, cerebral palsy; SB, spina bifida; NM, neuromuscle.
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Klaj	J,	Stevens	P.	J	Pediatr	Orthop	2008	

•  18	paBents	(mean	age	10	years-old)	
–  CP,	SB,	Arthrogryposis,	trauma		

•  IndicaBon	FKFD	>10°	
– Mean	deformity	23.4°	(range,	10°-50°)	

Guided	Growth	for	Fixed	Knee	Flexion	Deformity	
Klaj	J,	Stevens	PM	
J	Pediatr	Orthop	2008;28:626-631	
	
	

•  All	paBents	but	one	had	significant	improvement	
– Mean	improvement	1.4°	per	month	(range,	0.2°-4.8°)	
–  Average	15°	(range,	5°-40°)	
–  Average	residual	deformity	8	degrees	(range,	0-30°)	
	

Guided	Growth	for	Fixed	Knee	Flexion	Deformity	
Klaj	J,	Stevens	PM	
J	Pediatr	Orthop	2008;28:626-631	
	
	

•  ComplicaBons	
–  Knee	effussion	(1),	superficial	infecBon	(1),	rebound	(1)	
–  None	of	the	plates	broke,	and	there	was	no	screw	
migraBon	or	loosening	

Guided	Growth	for	Fixed	Knee	Flexion	Deformity	
Klaj	J,	Stevens	PM	
J	Pediatr	Orthop	2008;28:626-631	
	
	

TBP	advantages	

•  Compared	to	staples	
–  Rare	breakage	or	migraBon		
–  Fewer	revisions		

•  Compared	to	PETS	
–  Do	not	cross	the	physis	
–  Easier	removal	

(2)	Ankle	

•  Equinus	
•  Calcaneus	deformity	
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we changed to the 8-plates. This makes a total of 22
patients (27 feet or 87%) treated with the 8-plate (Fig. 1).

Sixteen patients (64%) had combined procedures.
Thirteen patients had distal tibial derotational osteo-
tomies, 5 had lateral (cuboid) to medial (cuneiform)

wedge resection often combined withanterior tibial
tendon transfer, 1 had a Dwyer calcaneal osteotomy,
and 1 had a new posteromedial release. The mean
anterior distal tibial angle (ADTA) was 85 degrees
ranging from 80 to 90 degrees (Table 1, Fig. 2).

RESULTS
In this consecutive series, all the patients were

followed clinically and radiologically. The staples or
8-plates were removed, if the desired effect of around
15 degrees dorsiflexion was achieved or the ADTA shifted
>15 degrees. Mean age at the time of treatment was 7
years (range, 2 y 7mo-12 y 6mo). Mean correction time
was 22 months. The mean follow-up time was 22 months
(range, 14-84mo).

The mean clinical correction was 2 degrees and the
dorsiflexion increased from 2.5 to 4.5 degrees (range,
! 20 to 15 degrees). The mean ADTA changed to 70
degrees ranging from 55 to 80 degrees, with a mean shift
of 15 degrees. We found no correlation between the
radiographic changes and the clinically measured dorsi-
flexion.

There were 3 complications. In 2 cases (staple in 1
patient, 8-plate in the other) the hardware migrated through
the growth plate. None of these had complaints from the
hardware, and these were left in place. No growth
disturbance was found in these cases. Furthermore, in 1
case, the distal screw penetrated through the epiphysis into
the ankle joint and caused pain and impression on the
surface of the talus. After removal, the patient had pain-free
movement in the ankle joint (Fig. 3).

FIGURE 1. Shows radiographs of a 5-year-old male before (A)
and 2 years after (B) treatment with anterior distal tibial
epiphysiodesis using the 8-plate with the anterior distal tibial
angle measures.

TABLE 1. Details of Patients and Treatments

Case Sex Side Age at Operation (Y/M) Method Other Procedures Correction Time (mo)

1 F R 7 8-plate TDR, CCW, TAT 13
2 M R 4.8 8-plate CCW 24
3 M L 4.6 8-plate Dwyer 36
4 M BILAT 10.3 Staples TDR, CCW 23
5 F L 10.10 Staples None 26
6 F BILAT 4 8-plate CCW 12
7 F BILAT 2.7 8-plate TDR 23
8 M BILAT 6 8-plate RDR 23
9 M L 12.4 8-plate None 23
10 M BILAT 6.10 8-plate PMR 18
11 M L 5.6 8-plate TDR 16
12 M L 7 Staples TDR 40
13 F R 7.4 8-plate TDR, TAT, CCW 23
14 F BILAT 9.10 8-plate TDR, CCW 24
15 M L 4 8-plate TDR 18
16 M L 3 8-plate TDR 21
17 F R 5.3 8-plate TDR 17
18 M L 5.8 8-plate TDR 29
19 M R 7 8-plate None 27
20 F L 9.5 8-plate None 26
21 M L 4.10 8-plate None 12
22 M R 5.3 8-plate None 22
23 F R 10.6 8-plate None 27
24 M L 12.6 8-plate None 14
25 M R 10.4 8-plate None 23

BILAT indicates bilateral; CCW indicates cuboid to cuneiform wedge osteotomy; F, female; L, left; M, male; R, right; PMR, new posteromedial release; TAT, tibialis
anterior transfer; TDR, tibial derotational osteotomy.

J Pediatr Orthop " Volume 31, Number 6, September 2011 Anterior Distal Tibial Epiphysiodesis
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Anterior	distal	4bial	epiphysiodesis	for	the	treatment	of	
recurrent	equinus	deformity	aQer	surgical	treatment	of	clubfeet.	
Al-Aubaidi	Z,	Lundgaard	B,	Pedersen	NW.	
J	Pediatr	Orthop.	2011	Sep;31(6):716-20.		
	

•  25	children	(31	feet)	
•  Mean	shiY	15	degrees	
•  30%	sample	>9	years-old	

believe that the ideal screw length should be approx-
imately 50% of the physeal anteroposterior distance
based on our experience with the procedure. This case
continued to demonstrate improvement post revision
surgery.

There were 4 cases of the 8 plates having to be re-
vised as it was felt that they had reached their maximum
divergence limit. This can be considered an expected se-
quelae of the procedure and patients should be fore-
warned of the possible need for further surgery. The need

TABLE 1. Table Showing the Patient Demographics With the Preoperative and the 1-year Postoperative Measurements of the
ADTA, LDTA, and the SDA

Preoperative Postoperative 1 y Correction

S/N DOB DO Surgery
F/U
mon Age Diagnosis SIDE ADTA LDTA SDA ADTA LDTA SDA ADTA LDTA SDA

1 25/09/97 18/05/09 48 11/08 Over corrected
club foot

Left 82.8 90.7 3.0 94.3 79.9 42.0 11.5 !10.8 39.0

2 04/03/01 09/12/10 29 09/10 Over corrected
club foot

Right 78.6 85.9 6.2 82.1 85.1 28.7 3.5 !0.8 22.5

3 04/03/01 09/12/10 29 09/10 Over corrected
club foot

Left 79.0 85.8 5.3 86.7 86.7 21.4 7.7 0.9 16.1

4 23/09/95 04/06/07 71 11/09 Over corrected
club foot

Left 84.7 88.6 0.1 90.1 82.3 19.4 5.4 !6.3 19.3

5 31/05/99 20/05/09 48 09/12 Over corrected
club foot

Left 77.7 91.5 1.8 80.8 85.7 1.5 3.1 !5.8 !0.3

6 13/08/06 18/08/10 33 04/01 Spinal tumour/
Neurologic

Left 86.0 94.6 !6.4 96.7 89.5 19.1 10.7 !5.1 25.5

7 21/12/97 05/03/08 62 10/03 Over corrected
club foot

Right 82.3 90.0 !3.7 98.9 82.8 8.4 16.6 !7.2 12.1

8 20/04/00 20/04/10 36 09/12 Over corrected
club foot

Right 84.4 85.9 !2.0 91.3 89.3 10.2 6.9 3.4 12.2

9 24/08/95 17/12/08 53 13/04 Post traumatic Left 81.6 83.7 3.1 89.8 83.0 11.3 8.2 !0.7 8.2
10 24/05/00 03/03/10 38 09/10 Over corrected

club foot
Right 81.5 86.2 0.4 96.4 85.1 2.9 14.9 !1.1 2.5

11 24/05/00 03/03/10 38 09/10 Over corrected
club foot

Left 78.2 85.7 !10.0 85.2 88.3 4.1 4.0 2.6 14.1

Average 44 09/12 81.5 88.0 !0.2 90.2 85.2 15.3 8.4 !2.8 15.6
Maximum 71 13/04 86.0 94.6 6.2 98.9 89.5 42.0 16.6 3.4 39.0
Minimum 29 04/01 77.7 83.7 !10.0 80.8 79.9 1.5 3.1 !10.8 !0.3

ADTA indicates anterior distal tibia angle; LDTA, lateral distal tibial angle; SDA, screw divergence angle.

FIGURE 4. Series of radiographs demonstrating improvement in ADTA in patient 7 over 1 year.
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Guided	Growth	of	the	Distal	Posterior	Tibial	Physis	and	Short	Term	
Results:	A	Poten4al	Treatment	Op4on	for	Children	With	Calcaneus	
Deformity	
Sinha	A,	Selvan	D,	Sinha	A,	James	LA.	
J	Pediatr	Orthop.	2016	Jan;36(1):84-8.		

Limited	growth	

Distal	4bia		

3-4	

5.3mm	

Take	home	message	

•  Guided	growth	with	TBP	
•  AlternaBve	to	more	invasive	procedures		
•  Mild	to	moderate	sagital	plane	deformiBes	in	the	
skeletally	immature		

•  Carefull	paBent	selecBon	
•  MeBculous	technique	

		


