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Post-traumatic cubitus varus: long-term follow-up
of corrective osteotomy using the llizarov method of
compression distraction ostecgenesis

Rajat Agrawal™, Ram Avtar Agrawal®, Rajw Kaul®, Neha Akhoon?

Raju Bollabathin®

The {enm cubfus: vanes describes the iInward inclination
of the supinabed fosear e extended eibow. The
dedcamnity manfests clinically & o Secreased Camying
angle, decreased rangs of maotion (ROM) akang with a
cozmedicaly unsighSy appeamnoe. The aim of the: presend
shudy was 1o evaluste the technique of compression-
disiraction osieogenesis using the (im0 apparatus n
e management of patients with post-Seumatc cubfitus
WS Seformity. The obgectives wers bo study the mpaect
od this method on S ROM, the Humers Elbow Wrist
{HEW) anqgie 3 well gz the Latessl Prominenos Index. &
fotal of 32 patients who pressnbed with a8 cubfilus vaus
Sefcamilty of 107 5 the aibow wese retrospectively
analyzed using data retrieved from & compaterized
hiospital database &1l patients had undergone & mink-
Incision subpenosisal osteotoery Tolowed by application
of an lltzarow frasme, Cinloo-rediologioal Toliow-up wes
carid out ot reguisr interaals urtll onion wes achieved
and yearty thereafter. The mean Sme b union was

11 weeks. The mean follow-up period ranged from 2

o 1Zyears (mean 4.0yewrs). Resulls were graded as
exceliznt In 25 cases (TE1%), good In 2 {6.3%) and poor In
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the supinated forearm on the extended el i It &=
one of the most commen complicatio il y-
res of the humens
5% depending upon the mead.

The deformity consists of vanes, hypersxten.
micmn and indemal rotat the distal fragment [4].
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Historically szveral procedurss have bean described for

ostesotomy {French, 1
r and Mesenbaugh, 17 the step-
] and l. the
0. the pentalaierl

dimermional ostenno
the method prefered by most sur
its technical simplicity and reprodu,
oiomy [13]. Despite

of the varus deformity, seversl
awthors have reported @ poor cosmetic appearan
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the: distal fragment to angulaie i

les often
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The problem

Many osteotomies described in literature:

» Medial opening wedge (King and Secor 1951)
 Lateral closing wedge (French)

* Oblique (Amspacher and Messenbaugh1964)
» Step cut (De Rosa and Graazanio)

 Dome (Kanaujia 1988)

» Pentalateral (Laupaatarakesem 1989)

3 dimensional (Uchida 1991)




The problem

Lateral closing wedge osteotomy and internal fixation
» Poor cosmetic appearance due to lateral condylar prominence

» Recurrence - tendency of distal fragment to angulate in varus
after internal fixation

e Surgical Exposure




The solution







.

Patients and Methods: Methodology

 Type of study: Retrospective * Inclusion criteria:

» Center: Tertiary center 1. post-traumatic cubitus varus
(Agrawal Orthopedic Hospital deformity of >10°
Gorakhpur) 2. <18 yrs

* Data collection: 3. Surgical correction done

« Computerized patient data using Ilizarov
from Sep 2005- Dec 2018
analysed

e Exclusion criteria:

1. Patients who had undergone
26 M, 6 F any other corrective surgery

2. Incomplete database

« Sample size (n=32);



Patients and Methods: Demographical data

* Mean age: 9.2 Y (range 5-18) » Treatment undergone at the time
 Side of deformity: Left in 22/32 of initial injury:

cases (68.75 %) 1. CR + POP cast in 07/32
 Dominant hand injured in 17/32 2. CRPPin 18/32

(53.1%) 3. ORIF + Pinning in 06/32

* Mean duration since initial injury: 4. Unknown in 01/32

2.9Y
« Mean time to union: 11 weeks

* Etiology: (range 8-18)

1. Supracondylar fracture type 3: - Mean follow-up: 4 Yrs (range 2-
27/32 12) '

2. Supracondylar fracture type 2:
03/32

3. Unknown: 02/32




Patients and Methods




Carrying angle

0 15 degree (Male- 6.5 degree,




Measurement of Elbow Angle by Goniometer




Internal Rotation deformity

Cubitus Varus Deformity Following Supracondylar

Yamamoto et al Fracture of the Humerus
_ Patient bendS forward Sl]ghtly A Method for Measuring Rotational Deformity
* Place forearm on back T ToMMIKG OciNo. M. AND Kivos Kaukos, MDS

Elbow flexed 90 degree
Shoulder hyperextended

With elbow as a fulcrum, forearm is
lifted off the back to have maximum
internal rotation of humerus

* Normal - foream cannot be brought up
from the back

» Cubitus varus - forearm is lifted off
forming an angle which is amount of
internal rotation deformity




MANAGEMENT OF CUBITUS
VARUS AND VALGU

HEW Angle (Humerus Elbow Wrist angle)

F0S- 15000 AM
HEW - angle between anatomical axis of humerus
and forearm
» AP radiograph of both upper extremities with )
elbow extended and forearm supinated i
. - . . . I
» Anatomical axis of humerus - mid diaphyseal line «*‘
3 = ! l 1
 Anatomical axis of forearm - al
« 2 transverse lines drawn - at level of bicipital | - i
tuberosity of radius and at maximum interosseous Varus -
space between radius and ulha
» Line connecting midpoint of these 2 transverse lines \
» Point of intersection is CORA \
» Amount of correction - sum of varus deformity and ¢ 0
HEW angle of normal side pay s
3N 9L YT ZEIEAYL LN M08 BI
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LP]

Lateral prominence index

» Difference between medial and lateral width of
bone from central mid humeral axis

* Measured from AP radiograph

» Measured from point of intersection of humerus
middiaphyseal axis and inter epicondylar axis

* Normal - it is negative as usually there is slight
medial prominence

» Cubitus Varus - it is positive

(LP1) = (AC - BC) x 100
AB

Fig. 3. — The lateral prominence index (LPI) = (AC - BC) x
100/AB.
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Surgical technique

Preconstructed frame

2 full rings of appropriate size
Distal ring - at level of epicondyles
Proximal ring - at level of anterior axillary fold

Juxta articular hinges placed anteriorly and
posteriorly in sagittal plane

Hinges are loosened to position distal ring parallel
to elbow joint line to mimic deformity

Distraction rod on medial side
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At the level of proximal ring, 2"? olive wire is passed from antero lateral to postero medial direction



Tensioning of First Olive Wire



Tensioning of the 2nd Wire



Insertion of third wire from medial epicondyle, direction postero medial to antero lateral, ulnar nerve palpated
and pushed away



Tensioning of third wire



Drilling by 2.5 mm drill bit for half pin in the distal ring at lateral Condyle, posterolateral to anteromedial



Insertion of 4 mm half pin at lateral Condyle, direction postero lateral to antero medial



1 hole rancho block is attached downward to the proximal ring. Drilling by 2.5 mm drill bit through a protective
sleeve, direction antero lateral to postero medial



%//////,

A 4 mm half pin is fixed to proximal ring, direction antero lateral to postero medial



%%,

Two hole rancho block is attached upward to the proximal ring. Drilling by 2.5 mm drill bit through a protective
sleeve, direction lateral to medial



Insertion of 4 mm half pin, direction lateral to medial



Loosening of anterior Hinge Before Osteotomy



Loosening of Posterior Hinge




%%,

Pre Osteotomy Drilling from lateral to Medial by 2.5 mm drill bit



Drilling for Osteotomy, direction antero lateral to postero medial



.

Drilling from postero lateral to antero medial



%//////,

Supracondylar Osteotomy, Direction Lateral to Medial Cutting anterior and posterior cortex



Postop protocol

 Pintract care
« Elbow and shoulder exercises from day1

e Varus correction -
« Gradual distraction from day 5-7, four times/day

* 3 mm/day distraction at motor unit roughly equals 1Tmm
distraction at osteotomy site by rule of similar triangles




Internal Rotation

* Distal fragment derotated 10 degree by shifting
all connecting rods of distal ring by one hole
clockwise

« At 2 weeks after surgery after some callus
formation

* Further 10 degree rotation after 1 week as
needed




Postop protocol

Complete correction -
« Both rings become parallel

 Compensatory medial translation of distal
fragment due to extraarticular hinges
(Osteotomy rule 2)

» Motor unit replaced by straight threaded rods
» Axial compression

* Frame removed after healing is satisfactory
radiologically (2-3 months)




Patients

Table 1 Demographic profile of patients and preoperative data

Time since initial Preoperative HEW Cause of deformity Preoperative
S No. Age (years) Sex  Affected side  Dominanthand Initial injury® injury (years) Initial management® angle (° of varus) (probable) Preoperative flexion (°)  extension (°)

SCF, Type 3 1.00 CRPP Loss of reduction 120
SCF, Type 3 5.00 CRPP Inadequate reduction 120
SCF, Type 3 1.00 CRPP Late presentation 125
SCF, Type 3 1.00 CRPP Loss of reduction 130
SCF, Type 3 5.50 OR + pinning Loss of reduction 120
Unknown 2.00 A/E POP cast Unknown 120
SCF, Type 2 250 A/E POP cast Inadequate reduction 125
Unknown 1.50 Unknown Unknown 120
SCF, Type 3 1.00 CRPP Inadequate reduction 120
SCF, Type 3 1.00 OR + pinning Loss of reduction 120
SCF, Type 3 1.50 CRPP Loss of reduction 110
SCF, Type 2 3.00 A/E POP cast Loss of reduction 125
SCF, Type 3 10.00 OR + pinning Loss of reduction 135
SCF, Type 3 1.00 CRPP Inadequate reduction 115
SCF, Type 3 i CRPP Loss of reduction
SCF, Type 3 . CRPP Late presentation
SCF, Type 3 J OR + pinning Loss of reduction
SCF, Type 3 ; A/E POP cast Late presentation
SCF, Type 3 d CRPP Loss of reduction
SCF, Type 3 ; CRPP Loss of reduction
SCF, Type 3 { CRPP Inadequate reduction
SCF, Type 3 : OR + pinning Loss of reduction
SCF, Type 3 ; CRPP Loss of reduction
SCF, Type 3 i A/E POP cast Late presentation
SCF, Type 3 § CRPP Loss of reduction
Unknown 5 A/E POP cast Unknown
SCF, Type 3 ; CRPP Loss of reduction
SCF, Type 2 d A/E POP cast Late presentation
SCF, Type 3 i CRPP Inadequate reduction
SCF, Type 3 ; CRPP Loss of reduction
SCF, Type 3 \ OR + pinning Loss of reduction
SCF, Type 3 ! CRPP Loss of reduction

OCONOOODWN =
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#SCF: supracondylar fracture humerus; type according to the Gartland classification.
A/E POP cast, above elbow plaster cast; CRPP, closed reduction + percutaneous pinning; OR, open reduction.
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16 year-old male with Rt cubitus
varus 38 degree

Pre-op X-ray
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Final X-ray






8-year-old male with left cubitus varus,
13 months post injury, 15° varus

R s






Final X-ray






11-year-old female with Rt cubitus
varus 23°




-

Post-op X-ray



Final X-ray






14-year-old female with Rt cubitus

Pre-op X-ray
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Results:

Functional Results: (Oppenheim’s grading)

Correction of varus to within 25
5°of contra lateral elbow

Motion to within 5°of pre-op
flexion and rotation arcs

No peri-operative complications
Valgus position

Motion within 10° of pre-op

flexion and rotation arcs

Any complication

Residual varus
Loss of more than 10° in any

plane of motion

Supracondylar Humeral Osteotomy for Traumatic
Childhood Cubitus Varus Deformity

WILLIAM L. OPPENHEIM, M.D.,* TIMOTHY J. CLADER, M.D.,*
CHADWICK SMITH, M.D.,** AND MICHAEL BAYER, M.D.*




Results:

.

A // at final
: 6°0f valgus



Results:

Mayo Elbow Performance Score: (Post-op)

None
Mild
Moderate
Severe

Arc > 100°
Arc 15°-100°
Arc < 50°

Stable
Moderately
unstable
Grossly unstable
Able to comb hair
Able to feed
Able to perform
hygiene

Able to put on
shirt

Able to put on
shoes

Excellent
Good
Fair
Poor

Copyright 1998 by The Journal of Bone and Joint Surgery, Incorporated

Validity of Observer-Based Aggregate Scoring Systems
as Descriptors of Elbow Pain, Function, and Disability’

BY DIANA C. TURCHIN, M.D,, FR.CS.(C)f, DORCAS E. BEATON, B.SC, O.T., MSC4i,
AND ROBIN R. RICHARDS, M.D., FR.CS.(C)§, TORONTO, ONTARIO, CANADA

Investigation performed at Upper Extremity Reconstructive Service, St. Michael’s Hospital and University of Toronto, Toronto




Complications: -







Discussion

 Traditionally - osteotomy and internal fixation
* No scope for postop correction

» Recurrence due to hardware failure

» Upto 30% poor results




Discussion

Similar studies of correction of
Cubitus Varus by Ilizarov:

* Song et al
Catagni et al
Piskin et al
Bari et al
Karatosun et al
Ozkan et al

SUPRACONDYLAR OSTEOTOMY WITH ILIZAROYV FIXATION
FOR ELBOW DEFORMITIES IN ADULTS

HAE-BEYONG S30MNG, SE-HYUN CHO, S0O0N-TAEK JEONG, YOUMNG-JUNE PARK, K.-H KOO

From Gyeong-Sang National University School of Medicine, Chinju, Republic of Korea

The Journal of Bone and Joint Surgery. British volume, Vol. 89-B, No. 12 | Upper Limb

The management of cubitus varus and valgus & freeAces

using the llizarov method

A, Piskin, Y. Tomak, C. Sen, L. Tomak

Treatment of cubitus varus with open medial
wedge osteotomy using ilizarov technique

Bari MM,! & Shahidul Islam,2 NH Shetu,? Mahfuzer Rahman,? Mashiur H
Munshi,” Md Golam Mostofa,? Naima Ferdousi’

'Bari -Tlizarov Orthopedic Centre, Visiting and Honored Prof. Russian Ilizarov Scientific Centre,

Bangladesh

*Bari-Ilizarov Orthopaedic Centre, Bangladesh

*National Institute of Traumatology and Orthopaedic Rehabilitation, Bangladesh




Discussion

* Most of these Ilizarov studies have not addressed how
rotational component was treated




- Conclusion
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