
General 

Dega Osteotomy for the Treatment of Developmental Dysplasia of          
the Hip, a Clinical Evaluation and an Anatomic Study based on X-           
ray and CT Scan     
Wahby Shaty, MBChB, MRCS, FRCS Tr & Orth UK1

1 Department of Surgery, College of Medicine, University of Thi Qar, Iraq 

Keywords: Dega Osteotomy, Treatment of Developmental Dysplasia, X-ray and CT Scan, Anatomic Study, Clinical Evaluation, Iraq 

https://doi.org/10.52965/001c.120304 

Orthopedic Reviews 
Vol. 16, 2024 

Background  
Dega osteotomy is becoming more widely used for the treatment of developmental 
dysplasia of the hip (DDH). 

Objective  
A thorough description of this procedure is needed as many of the technical aspects are 
not fully defined. Moreover, more follow-up series are also needed to evaluate its 
outcomes. 

Methods  
In this study, we gave a detailed anatomic description for this procedure and also 
presented our experience as a retrospective radiographic and case-note study. We 
examined the clinical and radiographic records of 44 patients (48 hips) with varying 
degrees of DDH. 

Results  
The average age of the patients was 2 months and 7 months while the average follow up 
period was 41 months. Clinical and radiographic assessment including CT with 3D 
reconstruction to examine the anatomic characteristics of the osteotomy were 
undertaken. We found that concentric reduction was achieved in 93.7% with excellent 
clinical and radiographic outcomes. Only 3 cases needed revision of the Dega osteotomy. 
The re-operation rate was 12.5%. CT scan revealed that the arcuate line was crossed by 
the osteotomy in the majority of cases. In 20.7% of cases, a bone cut that was intended to 
be a Dega osteotomy was found to have been inadvertently implemented as another 
osteotomy variant. However, this bore no significant effect on the outcome. 

Conclusion  
We found that a well-implemented Dega osteotomy is a reliable tool to cope with the 
acetabular changes in DDH. 

INTRODUCTION 

Developmental dysplasia of the hip (DDH) is a common 
orthopedic disorder.1 If it is not treated properly, it may 
lead to subluxation, dislocation and eventually degenera
tive joint disease.2,3 Early diagnosis offers the chance of 
a more effective management. However, this is not always 
the case specially in the developing countries where the 
screening programs are not well-established. Consequently, 
the diagnosis is frequently delayed and a more complex in
tervention with a variable degree of success is required. 
Open reduction is preferred over closed reduction after the 
age of 16-20 months as the latter was found to be associ

ated with an unaccepted rate of avascular necrosis after this 
age.4‑6 The acetabular remodeling capacity in response to 
a successful reduction declines with age.7,8 Based on that, 
a pelvic osteotomy as an adjunct to open reduction, be
comes more essential the older the child.9‑11 In cases of 
dysplasia without subluxation or dislocation, a pelvic os
teotomy can be undertaken without an open reduction. An
other adjunct procedure is a proximal femoral osteotomy 
which could involve shortening, varus and/or derotation. 
Pelvic osteotomies include several types. They can be di
vided into 2 groups, complete and incomplete transiliac os
teotomies. Complete transiliac osteotomies include those 
introduced by Salter,12 Steel13 and Sutherland.14 The first 
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account on incomplete transiliac osteotomy was written by 
Albee15 in 1915 who described a semicircular cut of the ac
etabular rim directed from the lateral to the medial cortex 
in an oblique way. The best known incomplete transiliac os
teotomy is Pemberton’s.16 It starts 10 to 15mm above the 
anterior inferior iliac spine and curves posteriorly to end at 
the level of the ilioischial limb of the triradiate cartilage. It 
hinges at the triradiate cartilage but it may also hinge at the 
symphysis pubis. The Pembersal osteotomy was described 
by Perlik17 and is similar to Pemberton’s osteotomy except 
that it crosses the ilioischial limb of the triradiate cartilage 
and extends to the body of the ischium. It is assumed that 
it provides a better acetabular redirection and reshaping; 
however it carries a potential of growth arrest of the trira
diate cartilage. 

Dega osteotomy18,19 was introduced in 1969. It is an 
incomplete transiliac osteotomy that involves cutting the 
outer as well as the anterior and middle portions of the in
ner cortices of the ilium leaving a hinge that is formed by 
the intact posteromedial cortex. The original account and 
the subsequent reports from the Dega’s institution did not 
provide an elaborate description of the surgical technique. 

The aim behind this paper includes several folds. We 
would like to provide a clear description of the procedure 
as there was some debate on what constitutes a Dega os
teotomy. We also aimed at exploring how many pelvic os
teotomies were planned as a Dega osteotomy but were im
plemented as different osteotomies due to limited 
intraoperative exposure. We also wanted to examine how 
effective Dega’s osteotomy is in improving a dysplastic ac
etabulum in DDH in quantitatively. Lastly, we tested the ef
fect of certain technical steps on the final change in the ac
etabular coverage including the starting point of the bony 
cut, the inclination and the relation to the arcuate line of 
the pelvis and the ilioischial limb of the triradiate cartilage. 

METHODS AND MATERIALS 

This is a retrospective radiographic and case note review 
study. We reviewed the records, plain radiographs and CT 
images of patients with DDH who were treated operatively 
by Dega osteotomy. 

The spectrum of the cases included acetabular dysplasia, 
hip subluxation and dislocation depending on the Shen
ton’s line, the acetabular roof index and the loss of articu
lation. 

The Dega osteotomy was either performed as a primary 
procedure (simultaneously with an open reduction) or as a 
secondary procedure (some time period after an open re
duction being effected). In cases of acetabular dysplasia 
without subluxation or dislocation, a Dega osteotomy was 
performed without an open reduction. 

Open reduction was undertaken for all cases of sublux
ation or dislocation. Femoral osteotomy was used for all 
cases where shortening was needed or there was an exces
sive neck shaft angle and/or anteversion. 

The period of the study started from October, 2018 on
ward. The inclusion criteria included patients at walking 
age, the availability of the pre and postoperative clinical 

and radiographic data including a postoperative CT scan 
with 3D reconstruction and a minimal period of a postoper
ative follow up of 2 years. 

The study population consisted of 48 hips (44 patients, 
4 bilateral cases) including 31 females and 13 males. The 
average age at the time of the operation was 2 years and 7 
months, with a range of one year and 9 months to 4 years 
and 6 months. The average follow up period was 41 months 
with a range of 29 to 63 months. 

The clinical findings were documented for each patient 
as obtained from the preoperative assessment and the fol
low up records. These included the presence of pain and 
any functional limitations, the range of motion, any leg 
length discrepancy and gait characteristics. Plain radi
ographs were used to determine the pre and postoperative 
acetabular roof index, the Shenton line, the center-edge an
gle (CEA) and the change in the appearance of the obtura
tor foramen. The latter index is thought to indirectly reflect 
hinging at the symphysis pubis and is assessed by looking 
at the change in the ratio of the width to the height of the 
obturator foramen between the pre and the postoperative 
radiographs. 

Postoperative CT with 3D reconstruction was checked for 
all cases. The extent of the osteotomy in relation to the tri
radiate cartilage was assessed to help define the bone cut 
as a Dega osteotomy as planned or as another variant. The 
anatomic characteristics of the osteotomy where also stud
ied such as the starting point, the inclination of the cut and 
the thickness of the acetabular component and the relation 
of all these to the amount of coverage achieved. Similarly, 
the relation of the osteotomy to the adjacent landmarks in
cluding the arcuate line and the ilioischial limb of the tri
radiate cartilage and effect of this relation on the final cor
rection obtained were also evaluated. 

Surgical Technique, Dega osteotomy   : The bony cut is 
marked on the outer cortex. The starting point is just above 
the anterior inferior iliac spine. The bony cut runs posteri
orly in a curvilinear fashion to end at a point approximately 
1 to 1.5cm from the greater sciatic notch (figure 1, A). The 
highest point of the osteotomy corresponds to the midpoint 
of the roof of the acetabulum. Next, a guide wire is intro
duced under fluoroscopic control from the highest point of 
the cut in the outer cortex and is directed obliquely medi
ally to ensure that the cut in the inner cortex exits above 
the ilioischial and iliopubic limbs of the triradiate cartilage. 
The osteotome is directed in an oblique way medially and 
inferiorly parallel to the guide wire. The inner cortex is cut 
in its anterior and middle portions leaving the posterior 
one third to one quarter intact to act as a hinge to open the 
osteotomy (figure 1, B). With more experience, it is possi
ble to avoid the fluoroscopic assistance in guiding the bony 
cut. 

To lever open the osteotomy, an osteotome or a laminar 
spreader is used. It is important to notice that while doing 
this maneuver, the outer cortical cut may propagate into 
the greater sciatic notch creating a greenstick fracture. The 
latter rarely compromises the stability of the osteotomy 
since the posterior portion of the inner cortex is maintained 
intact. 
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Figure 1. Dega osteotomy. A: Outer cortical view. B:        
Inner cortical view. C: Bone graft in place.         

The osteotomy site is kept open using one or two chunks 
of a bicortical bone graft that is harvested from the iliac 
crest or from the femoral shortening osteotomy (figure 1, 
C). Since the acetabular deficiency is predominantly ante
rior, the larger part of the bone graft needs to be placed an
teriorly while the smaller portion is wedged posteriorly in 
front of the sciatic notch. 

RESULTS 

The study population consisted of 48 hips (44 patients). 
Dega osteotomy without an additional procedure was 
needed for 5 hips. These included 3 hips with dysplasia 
without subluxation or dislocation and 2 more hips with 
a previous successful open reduction but with a residual 
dysplasia. We also had 19 hips with subluxation and 24 
hips with dislocation; out of the total number of these, 
27 needed open reduction and Dega osteotomy only while 
16 needed an additional femoral osteotomy. Combined op
erations were performed on the same session in 43 hips 
(primary Dega osteotomy) while Dega osteotomy was per
formed some time-period after an open reduction was ef
fected in 2 hips (secondary Dega osteotomy). Seventeen 
hips had a prior attempt of closed reduction and 4 had 
undergone a various combination of open reduction and 
femoral and/or pelvic osteotomy. 

The male to female ratio was 13: 31. The average age at 
the time of the operation was 2 years and 7 months, with a 
range of 1 year and 8 months to 4 years and 7 months. The 
average follow up period was 41 months with a range of 29 
to 63 months. 

Postoperatively, clinical evaluation was undertaken on 
the follow up visits and was correlated with the radiologic 
evaluation. The clinical and radiographic assessments were 
undertaken at immediate postoperative encounter, at cast 
removal, every 3 months for the first year and then every 
6 months. Modified McKay’s criteria were used in the final 
clinical evaluation. Using these criteria, the results were 
defined as: 

Excellent: painless, stable, full range of motion and nor
mal gait. 

Good: painless, stable, mild restriction of motion and 
normal gait. 

Fair: painless, stable, moderate restriction of motion and 
positive Trendelenburg’s sign. 

Poor: painful, unstable and required further surgical in
terference. 

Table 1 shows the distribution of the final outcomes. 
The radiographic evaluation included several indices. 

The acetabular roof index improved in all hips except in 
one case were we had immediate postoperative displace
ment due to dislodgement of the graft. The center-edge an
gle (CEA) improved in 40 out of 43 hips with subluxation/ 
dislocation included in the study. It failed to improve ini
tially in 3 hips which included 2 cases of postoperative re-
dislocation and one case of valgus overgrowth which ne
cessitated secondary procedures. The improvement in the 
value of the CEA was observed immediately postoperatively 
and continued to improve on the follow-up visits. Table 2 
shows the changes in the values of these radiographic signs 
and the p-value. 

The change in the appearance of the obturator foramen 
was evaluated. Such a change is thought to reflect the re-
orientation of the acetabular component due to motion at 
the symphysis pubis. The ratio of the width to the height of 
the foramen was assessed and its preoperative and postop
erative radiographs were compared. It was found to be sig
nificantly changed in 11 patients (22.9%). Most of the pa
tients (9 out of 11) in whom such a change was encountered 
were older than 3.5 years. 

We used CT with 3D reconstruction to evaluate all the 
cases postoperatively. It was performed within one week 
postoperatively. Out of the 48 Dega osteotomies which 
were assumed to be undertaken, we found that 6 (12.5%) 
were actually Pemberton’s and 4 (8.3%) were actually Pem
bersal’s). Despite this discrepancy between the planned 
procedure and the end result in these cases, we found no 
significant difference in the amount of correction effected 
between the 3 variants (p-value 0.0055). 

We also used the CT evaluation to assess the amount of 
correction induced by the osteotomy and its relation to the 
arcuate line. We found that the arcuate line was crossed in 
44 hips (91.6%). The site of crossing varied. Despite that 
this site is difficult to describe in exact anatomic terms, 
we could divide the cases into two groups depending on 
whether the crossing point of the arcuate line occurred 
above or at/ below the level of the midpoint of the greater 
sciatic notch. The midpoint of the notch was labelled on the 
3D CT scan in reference to the SI joint, the roof of the notch 
and the iliopubic limb of the triradiate cartilage. We found 
that “low crossing” occurred in 33 hips (75%). However, we 
found no significant difference in the average amount of 
correction induced between the 2 groups (p-value 0.0053). 
Figure 2 shows an example of the CT scan 3D reconstruc
tion to evaluate the mentioned parameters. 

The relation of the Dega osteotomy to the ilioischial 
limb of the triradiate cartilage was also evaluated on the CT 
scan. By definition, the Dega osteotomy does not cross the 
triradiate cartilage. We found that the osteotomy cut could 
pass at a variable distance from the ilioischial limb depend
ing on variable factors including the starting point and the 
inclination of the cut. We found that the amount of correc
tion of the acetabular dysplasia was in an inverse relation to 
the distance from the ilioischial limb of the triradiate car
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Table 1. Final clinical outcome based on the modified McKay’s criteria.          

Clinical grade No. of hips (percentage) 

Excellent 17 (35.4%) 

Good 23 (47.9 %) 

Fair 3 (6.2%) 

Poor 5 (10.4 %) 

Total 48 

Table 2. The changes in the radiographic signs postoperatively.        

Radiographic sign Preoperative range and average Postoperative range and average p-value 

Acetabular roof index 30-48° (37°) 12-24 (19°) 0.0041 

Centre-edge angle -30-17° (8°) 25-36° (29°) 0.0039 

Figure 2. An example of the CT scan with 3D         
reconstruction to evaluate one of the treated cases         
postoperatively.  

tilage as the closer the cut to this structure, the more the 
correction imparted as reflected on the indices of the ac
etabulum. We admit that it was difficult to put this relation 
in quantitative terms. 

The starting point of the osteotomy was also evaluated. 
We compared the amount of correction in cases where the 
starting point was one cm or less from the anterior inferior 
iliac spine (13 clearly defined such cases) to those where it 
was 1.5cm or more (19 clearly defined such cases). We ne
glected the cases where the measure of the distance was not 
clearly defined (16 cases). We found that there was a slight 
difference (p-value 0.00479) in favor of a high starting point 
in offering lateral coverage of the head. Moreover, we found 
that the closer the osteotomy cut to the acetabulum, the 
thinner the acetabular fragment and the better the re-shap
ing of the acetabulum. However, this variable is again dif
ficult to quantify. Figure 3 (A and B) demonstrates one of 
the cases treated by open reduction, Dega osteotomy and 
femoral osteotomy. 

Complications: Out of the 48 hips, we had 6 cases 
(12.5%) that needed secondary procedures . We had one hip 
with dislodgement of the graft immediately postoperatively 
with inadequate displacement of the osteotomy. It occurred 
in a female who was 4 years and 2 months old who also un
derwent open reduction and femoral osteotomy at the same 
session. She needed revision of the Dega osteotomy using 
the same graft material fortified by an iliac crest graft along 
with revision of open reduction. Postoperative re-disloca
tion occurred in 2 cases (one immediately postoperatively, 

Figure 3. A preoperative and postoperative radiograph      
showing DDH treated by open reduction, Dega        
osteotomy and proximal femoral osteotomy.      

one on early follow up) both were treated by revision of 
open reduction and Dega osteotomy. We had one case of a 
valgus overgrowth that was diagnosed 3 years after the in
dex procedure with recurrence of the hip dysplasia and it 
was addressed by a varus femoral osteotomy. We also had 
one case of excessive varus proximal femur that was ob
served 1.5 year postoperatively and was treated by a valgus 
osteotomy. Lastly, we had one case of excessive external ro
tation following femoral osteotomy that was seen 1 year af
ter the index procedure and was treated by an internal ro
tational osteotomy. Table 3 summarizes the complications 
encountered during this study. 

DISCUSSION 

Over the last a few decades, Dega osteotomy has been 
widely used for the treatment of DDH. Several advantages 
are thought to make it as an appealing option. Since the sci
atic notch is maintained intact, the osteotomy is noticeably 
stable with no added means of fixation.20 Also, for the same 
reason, this osteotomy does not cause an iatrogenic length
ening of the limb. The osteotomy does not violate the tri
adiate cartilage in comparison to other osteotomies like 
those attributed to Pemberton,16 Trevor et al21 and Perlik 
et al.17 This would minimize the theoretical risk of damage 
to the triradiate cartilage. Moreover, the Dega osteotomy is 
thought to both re-shape and re-orient the acetabular frag
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Table 3. Complications encountered during this study.      

Type of complication No. (percentage) of hips 

Failure of Dega osteotomy 1 (2.08%) 

Redislocation 2 (4.16%) 

Valgus overgrowth 1 (2.08%) 

Excessive varus proximal femur 1 (2.08%) 

Excessive external rotation of femur 1 (2.08%) 

Total 6 (12.5%) 

ment.22‑25 However, there is no consensus on what repre
sents a Dega osteotomy from the technical point of view.22,
24‑26 This is attributed in part to the reports of Dega him
self and his coworkers. Dega wrote 2 accounts on incom
plete semicircular transiliac osteotomy in 1969 and 1974. In 
these, he described 2 slightly different osteotomy designs. 
A need has arisen to put this procedure in a standard form 
in terms of the starting point, the extent and the orienta
tion. In this account, we tried to emphasize these details 
as described above. We found that a starting point that is 
1.5cm or more from the anterior superior iliac spine would 
ensure a better coverage. However, the statistical difference 
in the amount of coverage from those cases with a relatively 
low starting point (one cm or less from the anterior infe
rior iliac spine) was not that large (p-value 0.00479). On the 
other hand, a thinner roof acetabular fragment offers a bet
ter re-shaping. This is attributable to two factors, namely, 
a better pliability and a closer cut to the triradiate cartilage 
and the lower part of the sciatic notch. It should be noticed 
though that, a lower starting point carries a risk of pene
trating into the joint cavity. 

We found that it is crucial to spare the cortex of the sci
atic notch and the adjacent medial 1 to 1.5cm extent of the 
inner iliac cortex. This would offer an adequate hinging of 
the acetabular fragment in the direction that compensates 
for the acetabular dysplasia. Since the acetabular deficiency 
in DDH is mainly lateral and anterior, it is possible to spa
tially manipulate the acetabular fragment by changing the 
amount of the cut in the inner cortex. As more of the medial 
extent of this cortex is cut, more posterior hinging is of
fered and hence more anterior coverage. On the other hand, 
if more medial cortex is spared, a posteromedial hinging 
and a more lateral coverage is provided. 

We think that Dega osteotomy can both re-shape and 
re-orient the acetabulum. Re-orientation can be easily 
checked on the anteroposterior radiograph of the pelvis as 
it is reflected by the change in the appearance of the ob
turator foramen (width to height ratio), the acetabular roof 
index and the center-edge angle. The re-shaping of the ac
etabulum, on the other hand, is difficult to put in quantify
ing terms as stated above. 

The change in the appearance of the obturator foramen, 
as was evident by the change in its width to height ratio, 
was found in 22.9% of patients and that was mostly ob
served in patients whose age being older than 3.5 years. 
This can be explained on the base of the hinging mecha
nism in Dega osteotomy. Most of the hinging is believed 

to occur at the triradiate cartilage and the sciatic notch. 
However some of the hinging occurs at the symphysis pubis 
and this occurs more in older children. Since the change in 
the appearance of the obturator foramen reflects hinging at 
the symphysis pubis, it is more evident the older the child. 
These facts give support for using the Dega osteotomy for 
both before and after fusion of the triradiate cartilage. 

The postoperative CT scan with 3D reconstruction was 
reviewed in all cases. It demonstrated that, 20.5% of the os
teotomies crossed the ilioischial limb of the triradiate car
tilage turning what was planned as a Dega osteotomy into a 
Pemberton or a Pembersal osteotomy. This is mostly attrib
uted to the limited intraoperative exposure. It is interesting 
that the amount of correction imparted in such cases did 
not differ significantly from those cases treated by a Dega 
osteotomy. 

The CT scan also demonstrated the relation of the os
teotomy to the arcuate line which represents the iliac part 
of the iliopectineal line and marks the pelvic brim. It was 
found to be crossed in most cases (91.6%). The CT revealed 
that this structure could have been crossed at its upper or 
lower extent. However, The level of such crossing was not 
a significant determinant of the amount of the correction 
achieved by the osteotomy. On the other hand, the relation 
of the osteotomy to the ilioischial limb of the triradiate car
tilage significantly affected the amount of correction. The 
closer the osteotomy to this structure, the more the dis
placement of the osteotomy and hence the more the correc
tion. This can be explained by hinging of the osteotomy at 
a more flexible region when the osteotomy is closer to the 
cartilage. 

In this study, we report our experience with Dega os
teotomy with excellent to good clinical outcome being ob
tained in 83.3% using the modified McKay’s criteria. >Con
centric reduction was achieved and maintained in 45 hips 
(93.7%) with only 3 cases needed to repeat the Dega os
teotomy. Out of these, one case had failure that was directly 
attributable to the Dega osteotomy due to dislodgement 
of the graft and inadequate displacement of the osteotomy 
while the other 2 cases had re-dislocation. All 3 cases where 
treated successfully by re-open reduction and revision of 
the Dega osteotomy. These results are comparable to those 
obtained from several other studies including those of Re
ichel and Hein,27 Al-Ghamdi et al.,25 El-Sayed et al.,28 

Grudziak and Ward,22 and Karlen et al.24 The 2 last studies 
delt with Dega osteotomy performed for DDH and neuro
muscular disorders. 
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Our overall reoperation rate was 12.5%. This was attrib
utable to multiple causes as emphasized in table 5. One hip 
(2.08%) only had its failure was directly related of the Dega 
osteotomy itself. Our reoperation rate was higher than ob
served in some studies as in the reports by Labaziewicz29 

who reported 4.1% reoperation rate, Pucher30 and Senger31 

who reported 2.9% reoperation rate. On the other hand, a 
higher reoperation rate were reported by Grudziak et al.22 

which was 16.6 (24 hips) and El-Sayed et al.23 which was 
18.9% (58 hips). Such a variation of the reoperation rates 
between different studies can be explained based on several 
reasons. These include the different DDH populations in
volved in the study, the variable lengths of the follow-up 
period, the threshold set for a revision procedure and the 
experience of the surgeons who performed the index pro
cedure. Pucher et al.,30 reported 2 serious complications 
namely, extension of the osteotomy to the hip and septic 
arthritis but no re-dislocation. 

CONCLUSION 

Our study demonstrates the significance of performing the 
Dega osteotomy in a technically accurate manner as an in
tegral part of the surgical treatment of DDH. A special fo
cus was directed toward the stability and the preservation 
of the elastic recoil of the sciatic notch as well as the spatial 
orientation of the bone cut. We believe that the results 
of the Dega osteotomy in the treatment of the DDH chil
dren are satisfactory and reliably reproducible with a con
centric reduction rate of 93.7% and a re-operation rate of 
12.5%. Referring to postoperative CT scan, we found that in 
some cases (20.7%) the osteotomy turned to be performed 
as Pemberton or a Pembersal. However, this did not com
promise to the final result. The limitations of this study in
cluded certain aspects. A longer follow-up period, prefer
ably to skeletal maturity, would have been more effective in 

evaluating the outcome. Another limitation was the age of 
the patients which were relatively young. We are interested 
in investigating the effect of the Dega osteotomy in DDH in 
older children and specially for revision cases. Finally, some 
of the variables in the study were difficult to put in clear 
measurable terms including the distance of the osteotomy 
from the anterior inferior iliac spine and the amount of the 
re-shaping of the acetabulum induced by the osteotomy. 
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