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(57) ABSTRACT 

This invention provides a surgical method to treat hip 
diseases, including Legg-Calve-Perthes disease or develop 
mental hip dysplasia. This method includes several surgical 
techniques: a transverse osteotomy of the posterior portion 
of supraacetabular portion, an oblique and inclined 
osteotomy of the anterior portion of the supraacetabulum, 
detachment of a bone block from iliac crest, anterolateral 
displacement of the distal fragment, and insertion of the 
bone block into the distracted space of the osteotomy site. 
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INNOMINATE OSTEOTOMY 

BACKGROUND OF THE INVENTION 

[0001] A. Field of the Invention 

[0002] The invention relates to a surgical method of treat 
ing hip diseases. More speci?cally, the invention provides an 
innominate osteomy for treating diseases such as Legg 
Calve-Perthes Disease, developmental hip dysplasia, or hip 
dislocation. 

[0003] B. Description of the Prior Art 

[0004] Legg-Calve-Perthes disease is a self-limiting hip 
disorder caused by a varying degree of ischemia and sub 
sequent necrosis of the femoral head. Signs of the disorder 
include avascular necrosis of the proximal femoral epiphysis 
nucleus, abnormal groWth of the physis, and eventual 
remodeling of regenerated bone. Typically, avascular necro 
sis of the femoral epiphysis results in delayed occi?c 
nucleus. Articular cartilage is nourished by synovial ?uid 
and continues to groW. Consequently, cartilage columns 
become distorted With some loss of cellular components and 
do not undergo normal ossi?cation. This results in an eXcess 
of calci?ed cartilage in the primary trabecular bone. Symp 
toms occur With subchondral collapse and fracture. 

[0005] The incidence of Legg-Calve-Perthes disease is 
generally greater in males than females With a male to 
female ratio is 4-5 to 1. Generally, Legg-Calve-Perthes 
disease is found in young boys (4 to 8 years old) With 
delayed skeletal maturity. The age at Which treatment is 
initiated appears to be the key to a good prognosis. If 
detected and treated after 8 years of age, the prognosis tends 
to be poor. 

[0006] Developmental hip dysplasia involves displace 
ment of the femoral head from the acetabulum, Which 
disrupts the normal development of the hip joint. Develop 
mental hip dysplasia is estimated to occur in 1-1.5 cases per 
1000 live births and includes a Wide spectrum of abnormali 
ties ranging from simple hip instability With capsular laXity 
to complete displacement of the femoral head from an 
anomalous acetabular socket. Thus, the term dysplasia 
includes a developmental abnormality of the hip joint in 
Which the capsule, the proximal femur, and/or the acetabu 
lum are defective. 

[0007] Innominate osteotomy has been used to treat Legg 
Calve-Perthes disease and developmental dysplasia of the 
hip. A Widely used procedure Was developed in 1961 by 
Robert Salter and is called a Salter osteotomy or Salter’s 
innominate osteotomy. The objective of Salters innominate 
osteotomy is to derotate the maldirected acetabulum and 
correct eXcessive acetabular antetorsion. Stability is thus 
improved by providing anatomic coverage of the femoral 
head by anterior and superolateral portions of the acetabu 
lum in the Weight bearing position. 

[0008] Although successful in many cases, the Salter 
technique has many complications, such as loss of ?Xation 
With displacement of the distal fragment, stiffness, and loss 
of hip ?eXion. Also the patient generally requires tWo 
operations, one to perform the osteotomy and a second to 
remove the metal pins or screWs. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides a surgical method 
of treating hip diseases, including Legg-Calve-Perthes Dis 
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ease, developmental hip dysplasia, and/or hip dislocation. 
The method includes a series of surgical procedures includ 
ing a transverse osteotomy of the posterior portion of 
supraacetabular portion, an oblique and inclined osteotomy 
of the anterior portion of the supraacetabulum, detachment 
of a bone graft from iliac crest, anterolateral displacement of 
a distal section of the ilium, and insertion of the bone graft 
into the eXposed opening of the osteotomy site. 

[0010] The procedure rotates the distal section of the 
osteotomy site laterally and anteriorly, increasing coverage 
of the acetabulum over the femoral head. The procedure also 
establishes better concentric reduction in hips With dysplasia 
or dislocation. It also increases coverage of the acetabulum 
over the femoral head in hips With Legg-Calve-Perthes 
diseases to achieve better stability and remodeling of the 
femoral head. Additionally, the technique reduces compli 
cations by providing stability Without the use of metal pins 
or screWs. Furthermore, a patient can undergo rehabilitation 
earlier than With a Salter osteotomy, in part because a 
secondary operation is not necessary. 

BRIEF DESCRIPTION OF THE FIGURES 

[0011] FIG. 1 is a schematic diagram of an anterior vieW 
of a pelvis. 

[0012] FIG. 2 is a schematic of a medial aspect of a right 
hip bone. 

[0013] FIG. 3 is a schematic diagram illustrating a line of 
osteotomy in the conventional method of innominate 
osteotomy, draWn in relation to a Whole pelvis. 

[0014] FIG. 4 is a schematic diagram illustrating a con 
ventional innominate osteotomy in Which a triangular bone 
fragment is inserted and ?Xed With tWo K-Wires. 

[0015] FIG. 5 is a schematic diagram illustrating the 
change in pelvic shape after conventional innominate 
osteotomy. 

[0016] FIG. 6 is a schematic diagram illustrating the line 
of osteotomy in the method of the invention, draWn in 
relation With a Whole pelvis. 

[0017] FIG. 7 is a schematic diagram illustrating the ?nal 
shape of the pelvis after the method of the invention in 
Which a triangular bone fragment is inserted and stabiliZed 
Without ?xation using K-Wires. 

[0018] FIG. 8 is a schematic diagram illustrating the 
change of the shape of the pelvis after the method of the 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] The invention provides a surgical method of treat 
ing a hip disease, including Legg-Calve-Perthes Disease, 
developmental hip dysplasia, and/or hip dislocation. This 
method includes a series of surgical procedures including a 
transverse osteotomy of the posterior portion of supraac 
etabular portion, an oblique and inclined osteotomy of the 
anterior portion of the supraacetabulum, detachment of a 
bone graft from iliac crest, anterolateral displacement of the 
distal fragment, and insertion of the bone graft into the 
opening de?ned by the osteotomy site. 
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[0020] A. The Pelvis 

[0021] To provide a better understanding of the method of 
the invention, a brief overview of the anatomy of the pelvis 
and the loWer limb Will be provided. 

[0022] FIG. 1 shoWs an anterior vieW of a pelvis 1. The 
pelvis is formed anteriorly and laterally by a right 2 and left 
3 hip bone. The right 2 and left 3 hip bones are essentially 
symmetrical and Will not be discussed separately. The hip 
bones 2, 3 have three main parts: the ilium 4, ischium 5 and 
pubis 6. These three parts meet at the acetabulum 7, the cup 
shaped cavity in the lateral surface of the hip bone into 
Which the head 8 of the femur 9 ?ts (See FIG. 5). 

[0023] As used herein, the term “proximal section 13” of 
the hip bone 2, 3 refers to the section of the hip bone 2, 3 that 
includes the ilium 4, iliac crest 16, anterior superior iliac 
spine 15, posterior superior iliac spine 17, and the anterior 
inferior iliac spine 12, among others. The term “distal 
section 14” of the hip bone 2, 3 refers to the section of the 
hip bone 2, 3 that includes the acetabulum 7 and the ischium 
5, among others. 

[0024] B. Conventional Osteotomy 

[0025] Again, to provide a better understanding of the 
method of the invention, a brief overvieW of Salters innomi 
nate osteotomy Will be provided. As shoWn in FIG. 3, 
Salters osteotomy is performed by making a transverse 
linear cut 10 at a location above the acetabulum 7, at the 
level of the greater sciatic notch 11 and the anterior inferior 
iliac spine 12. After the transverse linear cut 10 is made, the 
distal section 14, including the acetabulum 7, is tilted 
inferiorly, anteriorly and laterally by rotating the distal 
section 14 around a pivot point at the ?exible pubic sym 
physis 29. The rotated position of the distal section 14 is 
maintained by inserting a bone graft fragment 18 (typically 
triangular in shape), taken from the anterosuperior portion of 
ilium 13 (near the iliac crest 16 and/or the anterior superior 
iliac spine 28), into the opening 24 de?ned by the transverse 
linear cut 10. 

[0026] The bone graft 18 is typically secured to the 
proximal 13 and distal 14 sections by tWo Kirshner Wires 27 
that traverse the proximal 13 section, the graft 18, and the 
distal section 14. 

[0027] The femoral head 8 is thus covered by the hip 2, 3 
in normal Weight-bearing positions due to the rotation and 
redirection of the acetabulum 7. 

[0028] C. The Method of the Invention 

[0029] According to the method of the invention, a trans 
verse cut 20 is made starting at a medial surface 30 of the 
supraacetabular ilium 19, extending toWards the lateral 
surface 31 of the supraacetabular ilium 19. Importantly, the 
transverse cut 20 does not extend all the Way to the lateral 
surface 31 of the supraacetabular ilium 19 (i.e., the trans 
verse cut extends only through a “posterior section”21 of the 
supraacetabular ilium 19). As used herein, the term “medial 
surface”30 refers to the surface of the ilium 4 that is 
proximal to the superior pelvic aperture 32. The term “lateral 
surface”31 refers to the surface of the ilium 4 that is distal 
to the superior pelvic aperture 32. “The supraacetabular 
ilium 19” refers to the hip bone 2, 3 at a location superior to 
the acetabulum 7, and at or inferior to the greater sciatic 
notch 11 and/or the anterior inferior iliac spine 12. Accord 
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ing to the invention, the transverse cut 20 preferably extends 
from a ?rst location 25 at medial aspect 30 of the supraac 
etabular ilium 19 and terminates at a second location 26 
betWeen the medial 30 and lateral 31 surface of the ilium 4. 
Preferably, the transverse cut 20 terminates prior to reaching 
the midpoint betWeen the medial 30 and lateral 31 surface 
(i.e., the transverse cut extends up to half Way betWeen the 
medial 30 and lateral 31 surfaces of the supraacetabular 
ilium 19). The transverse cut 20 can be made using any 
knoWn method, for example, using a Gigli saW or a recip 
rocal saW. 

[0030] According to the invention, an oblique cut 23 is 
then made that extends from the transverse cut 20 toWards 
the anterior superior iliac spine 28. Generally, the oblique 
cut 23 extends at an oblique angle on the coronal plane from 
a location near or at the second location 26 (i.e., the 
termination point of the transverse cut 20) With an inclined 
direction posteroinferiorly on the sagittal plane as shoWn in 
FIGS. 6, 7, and 8. The oblique cut 23 can be made using any 
knoWn method, for example, using a Gigli saW or a recip 
rocal saW. 

[0031] The opening 24 de?ned by the transverse cut 20 
and the oblique cut 23 is then enlarged, for example, using 
a distractor and stout toWel forceps. A bone graft 18, 
againtaken from the proximal section 13 (typically the iliac 
crest 16 and/or the anterior superior iliac spine 28) of the 
ilium 4, is inserted into the opening 24. Preferably, the bone 
graft 18 is substantially in the shape of a Wedge or a 
truncated Wedge having one end (the major end 33) that is 
generally larger than the other end (the minor end 34). For 
example, the bone graft 18 may be substantially triangular or 
trapeZoidal in shape. The bone graft 18 is inserted into the 
opening 24 de?ned by the transverse cut 20 and the oblique 
cut 23 such that the major end 33 is positioned proximal the 
lateral surface 31 of the ilium 4 and the minor end 34 is 
positioned proximal the medial surface 30 of the ilium 4 (see 
FIGS. 7 and 8). 

[0032] At least one additional fastening member, such as 
Wires, pins, screWs, staples, etc. can be used to secure the 
bone graft 18 in place. Preferably a biodegradable fastening 
member, for example, a biodegradable screW, is used. HoW 
ever, such fastening members are typically not necessary. 
The bone graft 18 is generally stable, Without the use of 
additional fastening members. In this neW technique, the site 
and direction of the osteotomy is different than in prior 
methods. By changing the direction of the osteotomy (i.e., 
the transverse and oblique cuts), the method of the invention 
provides increased stability, even Without ?xation With pins, 
Wires, screWs or staples because the oblique cut 23 supports 
the bone graft 18 (as shoWn in FIG. 6). 

[0033] The procedure of the invention rotates the distal 
section 14 of the hip bone 2, 3 laterally and anteriorly, thus 
increasing coverage of the acetabulum 7 over the femoral 
head 8. The procedure thus establishes better concentric 
reduction in hips With dysplasia or dislocation. The proce 
dure also establishes increased coverage of the acetabulum 
7 over the femoral head 8 in patients With Legg-Calve 
Perthes diseases, thus achieving increased stability and 
remodeling of the femoral head 8. Additionally, the tech 
nique of the invention reduces complications because metal 
pins or screWs are not necessary. Furthermore, the patient 
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can undergo rehabilitation earlier, in part because a second 
ary operation (to remove Wires, pins, or screws) is not 
necessary. 

[0034] The present method also reduces the incidence of 
complications, such as loss of ?xation With displacement of 
the distal fragment, stiffness, and loss of hip ?exion, typi 
cally seen in conventional procedures. Patients do not have 
to be immobilized With hip spica cast, as in conventional 
procedures, to prevent loss of ?xation and displacement of 
the distal fragment. Additionally, the present technique is 
easy to perform and generally requires less operation time. 

EXAMPLE 

[0035] A patient is placed on an operating table in a 
semilateral decubitus position or supine position. The 
patient’s loWer limb is prepared and draped to alloW free 
motion of the hip during operation. Prior to the osteotomy, 
an adductor tenotomy may be performed if the tendon is 
tight. Generally, an incision is made starting from the middle 
of the iliac crest, extending anteriorly along the iliac crest, 
and ?nishing around midpoint of the inguinal ligament. The 
subcutaneous tissue is divided in line With the skin incision. 
The fascia lata is incised along the medial border of the 
tensor fascia lata. The cartilaginous iliac apophysis under the 
incised skin is split in the middle doWn to the bone. The 
periosteum is elevated in both sides of the ilium to expose 
the sciatic notch. The iliopsoas tenotomy is performed. 

[0036] A transverse cut is made through the posterior 
section of the supraacetabular ilium using a Gigli saW. An 
oblique cut is then made using a reciprocal saW. The opening 
de?ned by the transverse cut and the oblique cut is then 
enlarged using a distractor and stout toWel forceps. Distrac 
tion may be easily performed if the leg is extended and 
externally rotated With traction of the leg by an assistant. A 
triangular bone graft taken from the iliac crest is inserted 
into the opening. 

[0037] The tWo halves of the cartilaginous iliac apophysis 
are sutured together over the iliac crest. The Wound is closed 
using routine techniques. 

[0038] Postoperatively, a double splint (anterior and pos 
terior) extending from above pelvis to distal thigh is applied. 
During postoperative hospitaliZation the surgical Wound is 
treated With temporary removal of the splint and intermittent 
active and assisted mobiliZation of the hip joint. The double 
splint is kept in place for 6 Weeks. After 6 Weeks, the patient 
is alloWed to Walk With using crutches (partial Weight 
bearing) until radiographic bony union is observed. Then 
tolerable Weight bearing is permitted depending on the 
patients condition. 

What is claimed is: 
1. A method of treating a disease of a hip, said hip 

comprising an ilium having a proximal section and a distal 
section, an iliac crest, and a subpraacetabular ilium having 
a medial and a lateral surface, comprising: 

Jul. 18, 2002 

surgically accessing the hip; 

making a transverse cut that extends from a ?rst location 
at the medial surface of the supraacetabular ilium to a 
second location up to halfWay betWeen the medial 
surface and the lateral surface the supraacetabular 
ilium; 

making an oblique cut extending from the transverse cut 
toWards the iliac crest, such that the oblique cut and the 
transverse cut de?ne an opening betWeen the proximal 
section and the distal section; 

rotating the distal section of the hip anteriorly, laterally 
and inferiorly; 

obtaining a bone graft; 

enlarging the opening de?ned by the transverse cut and 
the oblique cut; 

inserting the bone graft into the opening de?ned by the 
transverse cut and the oblique cut; and 

surgically closing access to the hip. 
2. The method of claim 1, Wherein the step of obtaining 

the bone graft comprises surgically detaching a bone graft 
from the proximal section of the ilium. 

3. The method of claim 1, Wherein the hip diseases is 
selected from the group consisting of Legg-Calve-Perthes 
disease, developmental hip dysplasia, and hip dislocation. 

4. The method of claim 1, further comprising a step of 
securing the bone graft to the proximal and distal section of 
the ilium With at least one fastening member. 

5. The method of claim 4, Wherein the fastening member 
is biodegradable. 

6. The method of claim 4, Wherein the fastening member 
is selected from the group consisting of a screW, pin, staple 
and Wire. 

7. The method of claim 1, Wherein the oblique cut extends 
in an oblique direction on a coronal plane With an inclined 
direction posterioinferiorly on a saggital plane. 

8. The method of claim 1, Wherein the oblique cut extends 
from the second location betWeen the medial surface and the 
lateral surface the supraacetabular ilium. 

9. The method of claim 1, Wherein the step of making a 
transverse cut comprises making a cut With a Gigli saW or a 
reciprocal saW. 

10. The method of claim 1, Wherein the step of making an 
oblique cut comprises making a cut With a Gigli saW or a 
reciprocal saW. 

11. The method of claim 1, Wherein the bone graft is 
surgically detached from the iliac crest. 

12. The method of claim 1, Wherein the bone graft is 
substantially shaped like a Wedge or a truncated Wedge. 

13. The method of claim 12, Wherein the bone graft is 
triangular or trapeZoidal in shape. 

* * * * * 


