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Introduction 

Anatomy 

The acetabulum is the socket of the hip joint and 

provides a stable articulation between the axial and 

appendicular skeleton. The stability and congruence 

of the acetabulum in relation to the femur is essential 

for normal bipedal locomotion. As humans evolved 

from quadrupedal vertebrates to bipedal the human 

pelvis and acetabulum have undergone extensive re-

engineering. First and foremost, to avoid 

impingement of the femoral neck against the 

posterior rim of the acetabulum as the human hip is 

near its limit of extension in normal upright 

position1,2   

The acetabulum comprises of the deepening created 

were the ileum, ischium and pubic bones meet 

(Figure1). The development of the acetabulum starts 

around the 6th week of gestation when the anlage for 

the ilium, ischium and pubis is formed from the 

mesoderm3. The cartilages then proliferate around 

the femoral head,  deepening the acetabulum 

considerably4. The hip joint is fully developed by the 

8th week of gestation. Ossification starts in the ileum 

around the 9th week, followed by the ischium and 

pubis around the 4th month. This is also when the 

triradiate cartilage is delineated5. The acetabulum 

gradually grows in congruence with the femoral head 

until the triradiate cartilage fuses, usually between 

11-15 years6. The work of Rouvière and Campanacci 

described the internal anatomy of the innominate 

Figure 1: The three bones that make 
up the acetabulum.

Figure 2: Acetabulum with the 
directions of the main trabecula 
drawn in.
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bone, with distinct condensation of 

trabeculae, supporting the weight bearing 

trough the acetabulum7,8.  Letournel and 

Judet later confirmed this in their radiological 

studies9.  The distribution of these trabeculae 

became the basis for Judet and Letournel’s 

column principle10 (Figure 2), which laid the 

foundation for modern classification and 

treatment of acetabular fractures. The column 

principle describes that the acetabulum is 

supported by the arms of an inverted “ʎ”. The 

long anterior column stretching from the 

pubic symphysis to the iliac crest, and a 

shorter posterior (ileo-ischial) column from 

the ischial tuberosity to the greater sciatic 

notch (Figure 3). 

Epidemiology 

Fractures of the acetabulum are rare injuries with a reported incidence of 3-5/100 000 

persons per year11-13. Based on the numbers in our database, the incidence in the south-

eastern part of Norway was 2.2/100 000 persons per year for the years 1995-2005. Data 

from the Norwegian Patient Registry (NPR) shows an average incidence of 2.7/100 000 

persons per year for the period 1999-2015 for the whole of Norway. The incidence for 

patients aged up to 65 years have been quite stable during the period (2-3/100 000), but 

for patients aged 66 years an  above there has been a remarkable increase from 4 to 8/100 

000 persons per year in incidence from 1999 to 2015 (Figure 4).  

Figure 3: The Columns of the 
acetabulum as described by Letournel 
and Judet. 
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There was a bimodal distribution of acetabular fractures in our cohort, showing a cluster of 

high energy fractures in the younger population and low energy fractures in the older (Figure 

5).  According to the NPR data, an average of 48% of acetabular fractures were treated 

surgically in the period 1999-2015.There were considerable yearly differences, with the 

proportion of patients treated operatively, ranging from 34% to 58%. There were also 

differences between the different health regions in Norway (Table 1).  

The mean age for operatively treated 

fractures was 43 (12-86) years and 

51 (12-93) years for non-operatively 

treated fractures.  As the population 

grows older there is also a tendency for 

an increased number of complex 

acetabular fractures in the elderly, Table 1: Regional differences in treatment.

necessitating surgery14,15. Figure 6 is 

derived from data from the Norwegian Patient Registry (NPR) and shows a clear increase in 

Figure 4: Incidence of acetabular fractures in Norway for the period 1999-2015, divided by 
different age groups (Data from the Norwegian Patient Registry (NPR)).
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the number of operatively treated acetabular fractures in the age group over 66 years 

compared to the other age groups in the time period from 2005 to 201516.  Acetabular 

fractures are more common in men with 3:1 to 4:1 preponderance17,18.  Figure 7 shows the 

age and gender distribution for operatively and non-operatively treated acetabular fractures 

in Norway. There is a clear increase in the incidence for the female population in the 8th and 

9th decade of life, for non-operatively treated fractures, as seen in other fragility 

fractures19,20. This is not the case for operatively treated acetabular fractures, the reasons 

for this is unknown.  The 30-day mortality for our operatively treated acetabular fractures 

was 1%, and one year mortality is 2%. For non-operatively treated fractures the 30-day 

mortality was 7,2 % and the one year morality was 12,7%. 18. The reason for the increased 

mortality in the non-operatively treated cohort is probably due to increased morbidity and 

age in this group. 

Figure 5: Distribution of acetabular fractures by age and energy, in our database.
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Figure 6: Trends for number of operatively treated acetabular fractures in Norway, divided 
by age groups (Data from NPR).

Figure 7: Histogram showing the distribution of age and gender in non-operatively and 
operatively treated acetabular fractures in Norway for the period 1999-2015. (Data from 
NPR).
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Mechanisms of injury 

The pathoanatomy of acetabular fractures are in most cases dependent on the amount of 

force applied to, and the quality of bone in, the acetabulum. Letournel and Judet described 

how the vector of the forces transmitted from the femoral head to the acetabulum can 

predict the fracture configuration21. They stated that there are four regions where the force 

necessary to produce an acetabular fracture can be applied: 

Major trochanter. Forces tend to go from lateral to medial, such as in a fall from

standing and landing on the side, or a motor vehicle accident (MVA) with side

impact. In these cases, the abd/adduction and rotational position of the hip will play

an important part in the fracture configuration. With neutral rotation and

abd/adduction of the femoral head the forces tend to cause an anterior column

fracture, with or without a posterior hemi transverse element. With increasing

external rotation, the anterior column and wall will be involved. In internal rotation

and in abduction of the femoral head the forces will be directed posteriorly and may

cause a transverse or T shaped fracture.

Knee. Most commonly seen in MVA dashboard injuries with a flexed hip joint. The

degree of abduction or adduction will determine if only the posterior wall or the

posterior column will be involved.

Foot. A flexed hip as seen in MVAs commonly produces a transverse fracture

pattern, with or without a posterior wall element. When the hip is extended, as in

falls from a height a trans-tectal transverse fracture is commonly seen.

Posterior aspect of the pelvis is sometimes hit by direct trauma, and this injury tends

to produce fractures of the posterior wall.

These findings were verified by Dakin in their study on MVAs and acetabular fracture 

patterens22. 
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Historical perspective 

The first written account of an acetabular fracture is probably found in Homers Iliad, where 

Aeneas was struck by a boulder thrown by Diomedes, hitting him on the trochanter, causing 

an open acetabular fracture23. The seriousness of this injury was not lost to Homer, who saw 

the need for divine intervention to save Aeneas. Hippocrates most likely described 

acetabular fractures in his book “On the articulations”, were he in detail describe the four 

different dislocations of the hip24. Without radiographs, acetabular fractures are hard to 

describe, and it was not until Wilhelm Röntgen invented the x-rays in 1895 the depiction of 

acetabular fractures started in earnest. Until the 1960’s, the treatment of acetabular 

fractures were almost exclusively non-operative, consisting of prolonged bed rest and 

traction. Only around 70 cases of attempted open reduction and internal fixation (ORIF) 

were described in the literature26-28, with varying results, before Letournel’s article in 1961 

described the operative treatment of 75 acetabular fractures25. Disheartened by the poor 

results published for non-operative treatment of displaced acetabular fractures, Judet and 

Letournel set out to study these fractures in great detail, resulting in Letournel’s thesis 

published in 196125, outlining the current classification and also proposed surgical 

approaches and techniques. This work was further improved upon, and in 1964  Judet, Judet 

and Letournel published their groundbreaking article10 in The Journal of Bone and Joint 

Surgery Am. Since then, their classification system and treatment principles have stood the 

test of time.  

Diagnosis of acetabular fractures 

Letournel and Judet based their diagnosis and classification of acetabular fractures solely on 

conventional radiographs. They spent a considerable amount of time discovering which 

radiographic projections offering the most information regarding the acetabulum and the 

pathoanatomy of acetabular fractures10,25,29. Judet an Letournel concluded that a standard 

AP pelvic radiograph and two oblique radiographs of the affected hip, taken with the patient 

positioned at a 45 degree angle to the table, offered the best possible overview of the 

acetabulum, its columns and thus revealed the different fracture patterens29. The 

introduction of computerized tomography (CT) with multiplanar and 3D reformats into 

routine clinical practice has allowed for a more thorough understanding of complex fracture 



patterns30,31. Multiplanar reformats also allow for an accurate visualization of the articular 

segments of the fracture32. Thus, the introduction of CT scans has greatly aided our ability to 

classify and plan treatment of acetabular fractures33,34, this is especially important for less 

experienced surgeons35.   

Classification 

Despite our ability to visualize acetabular fractures in much greater detail, the classification 

system devised by Judet and Letournel has stood the test of time and remains unchanged 

today, over 50 years after its first publication10. The AO/OTA classification36 which is also in 

use, is also based on the column theory, first set forth by Letournel and Judet (Figure 3). 

Judet and Letournel’s classification is by far the most commonly used and the best validated 

classification37-44. This classification is based on the anatomical features of the fracture. It 

divides the fractures into five elementary types with mainly one fracture line affecting the 

anterior or posterior column, or both in the case of a simple transverse fracture. There are 

also five associated or complex fracture types, where two or more fracture lines cross the 

acetabulum and/or the pelvis, affecting both columns, except the associated posterior 

column and wall fracture (Figure 8). 

Figure 8: The ten different fracture types in Letournel and Judet s classification.
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Non-operative treatment 

There is wide consensus in the trauma community that non-operative treatment of 

acetabular fractures is best reserved for patients with a congruent, stable hip joint with an 

intact roof arc over 45 degrees, or minimally displaced fractures with less than 2-3 mm of 

intraarticular step-off45-47. Wall fractures with a stable hip joint can also be treated non-

operatively. To ascertain hip joint stability, examination with fluoroscopy under anesthesia 

might be attempted, although this is somewhat controversial48-50. Furthermore, some 

associated both column fractures which exhibit secondary congruence might also be treated 

non-operatively51. For patients with severe medical comorbidities that prohibit surgery, a 

non-operative approach might be adopted, bearing in mind that prolonged bed rest in this 

group is associated with a high mortality rate 52,53. For minimally displaced fractures and 

stable hip joints with small wall fragments the results of non-operative management are 

generally very good. On the other hand, if the intraarticular step-off is greater than 2-3 mm, 

or the hip joint is incongruent or unstable the clinical results and hip joint survival will be 

poor 48,54-58. 

Operative treatment 

The first documented attempt of open reduction and internal fixation of an acetabular 

fracture  to my knowledge, by Levine in 194359. The operative treatment of acetabular 

fractures has come a long way since then, even though it was initially met with resistance 

due to the difficult nature of acetabular fracture surgery55,60. There were also some initial 

reports of quite good results from non-operative treatment despite residual fracture 

displacement55,61,62. This gradually changed with the groundbreaking work of Judet and 

Letournel and their 1964 publication10, followed by the long term follow-up (FU) of 

operatively treated acetabular fractures published in the first edition of their book “Les 

fractures du cotylè”63. 

Today it is generally agreed by most pelvic fracture surgeons that dislocated acetabular 

fractures with more than 2-3 mm intraarticular step-off in the weight bearing dome, 

incongruent or unstable hip joint is best treated surgically45-47. In the age group under 60 

years there is compelling evidence that anatomic reduction and internal fixation will reduce 
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the incidence of secondary osteoarthritis (OA), and the subsequent need for a total hip 

arthroplasty (THA), good to excellent clinical results can also be expected39-41,43,64-70. There is 

still some debate on which surgical approaches to use, especially anteriorly, but the 

literature suggests that there is an equipoise regarding outcome and complications 71,72.  For 

patients above 60 years, the outcome for ORIF is somewhat less predictable, due to an 

increased complication rate and an increased need for subsequent surgery. 64,73-76. This has 

led to the development of percutaneous techniques, which have shown acceptable results77-

79. Some authors also recommend primary THA with or without ORIF for this patient group80-

83. 

Surgical complications 

 Displaced acetabular fractures are often the result of high energy trauma associated with a 

potential for significant mortality and morbidity. The operative treatment also involves quite 

extensile approaches and prolonged surgery thus, complications are not uncommon. 

Mortality rates after acetabular fracture surgery generally lies between 0-3 %42,84-86. Deep 

infection necessitating surgical revision is  reported with incidences around 4-5%,40,42,84 but 

figures as high as 11%39 are described. Iatrogenic nerve injuries will depend on the surgical 

approach used, and for posterior approaches sciatic nerve injury is seen 2-16 % of the 

cases40,42,43. With the ilioinguinal approach the lateral femoral cutaneous nerve is at risk for 

injury, however, most of these injuries seem to resolve as long as the nerve is not 

transected. The femoral and obturator nerve are rarely injured, with only 2% incidence 

reported86. 

Salvage after failed treatment 

The most commonly reported long term complications to acetabular fractures are 

osteoarthritis (OA) and avascular necrosis (AVN) of the femoral head, disabling the patient 

and causing great discomfort. Traditionally, hip arthrodesis was considered a good 

alternative to THA for the young patient with physically demanding jobs87. With the advent 

of better and more durable arthroplasty designs as well as acceptable to good results for 

THA in the younger patient88-90, arthrodesis is now reserved for cases were THA is 
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contraindicated, such as after multiple revisions for sepsis91. A Girdlestone situation might 

also be an alternative for this patient group, especially with poor bone stock. This will, 

however, leave the patient with quite poor function 92,93, and is probably best reserved for 

the older patients with very low demand on their hip94. 

The main procedure for secondary OA or AVN after ORIF of an acetabular fracture is a total 

hip replacement. There are several different THA solutions, mainly cemented, uncemented 

or hybrid (with either the cup or stem is cemented) arthroplasties. Resurfacing arthroplasties 

have mainly lost their support due to high complication rates and poor results95,96, as well as 

the fact that they rely on good bone stock for adequate fixation. No clear consensus can be 

found in the literature on which technique is preferable, and good results are found for all 

alternatives90,97,98. Compared to THA for non-traumatic OA the outcome is, however, notably 

worse and the complication rate  higher 98,99. 
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Aims of thesis 

The main aims of this thesis were to increase the knowledge on the diagnosis and the long-

term results of non-operative and operative treatment of acetabular fractures, including 

salvage after failed treatment. The specific aims of the different studies were 

Study 1 

Which radiological examinations are necessary to diagnose and plan

treatment of acetabular fractures.

Study 2 

What is the long-term survival of the native hip joint in non-operatively

treated acetabular fractures? What clinical results can be expected? Which

factors contribute to a less favorable outcome?

Study 3 

What is the long-term survival of the native hip joint and clinical results in

operatively treated fractures? What are the predictors of failure? Can we

tailor the treatment strategy to prevent reoperations in the older population?

Study 4 

To evaluate the survival and clinical results for THA after failed ORIF for

acetabular fractures. Does the type of prosthesis matter?
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Patients and methods 

In 1993 one of my supervisors, Olav Røise, established an acetabular fracture database in 

our department. Initially, all acetabular fractures seen in the department were included. 

From 2005 onwards, only operatively treated fractures have been included. The patients 

were registered at the time of injury, with data on fracture characteristics, radiology, 

treatment, the radiological result of treatment. Follow-up (FU) data were collected at 3 and 

6 months, 1,2 and 5 years and every fifth year thereafter. The FU data includes radiological 

results, Harris Hip Score (HHS), Modified Merle d’Aubigné & Postel Score (MMA), as well as 

late complications, including THA. From 2015 we have included Hip Disability and 

Osteoarthritis Outcome Score (HOOS) with Western Ontario and McMaster Universities 

Osteoarthritis Outcome Score (WOMAC) and EQ-5D in the clinical FU. All studies in this 

thesis were based on data from this register. 

Patients 

Study 1 – Radiology of acetabular fractures   

In this study 20 patients with 20 acetabular fractures were randomly chosen from our 

acetabular fracture database. All patients had a complete set of radiographs 

(anteroposterior (AP), iliac and obturator oblique) as well as a complete set of CT scans with 

3D reconstructions. From these images three image sets were made. The first set, named 

“Conventional”, contained AP and the oblique iliac and obturator view (Judet views) and 2D 

axial CT scans. A second set named “3D” contained the AP radiograph 2D axial CT scans, 2D 

and 3D reconstructions. The third set named “Total” contained all three radiographs as well 

as all CT scans. 

Study 2 –Non-operative management of acetabular fractures 

All patients treated non-operatively by the department between 1994 and 2004 were 

eligible for this study, which consisted of two parts; a survival analysis of the native hip joint 

with THA as the endpoint, and a long term clinical FU. We identified a total of 236 patients 

with 237 fractures. For the survival analysis, patients with more than one year FU were 

included. 51 patients were excluded; 30 patients were deceased before FU, 11 patients were 

not followed because of serious medical co-morbidities and 10 were lost to FU before one 
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year, leaving a total of 185 patients (186 hips) to be analyzed. The average FU was 9 (1-20) 

years. The patients had a mean age of 49 (12-92) years at the time of injury, and 77,5 % 

(145) were male. In the long term clinical FU, patients with complete data on HHS and/or 

MMA and a minimum of 9 years FU were included. 38 patients were deceased, 17 additional 

patients were lost to FU, 14 patients had missing clinical data and 12 had a THA done. This 

left a total of 104 patients to be included in the long-term clinical FU. They had an average 

FU of 12.1 (9-20) years, their average age at the time of injury was 40 (12-79) years and 79% 

(83) were male. 

Study 3 –Operative management of 

acetabular fractures 

For this study, we identified 284 patients 

with an operatively treated acetabular 

fracture between 1993 and 2005. For the 

survival analysis, all patients operated 

with ORIF within 3 weeks of injury and 

with a minimum of 1 year FU were 

included, leaving a total of 253 patients 

(254 hips) to be included (Figure 9). They 

had an average FU of 11 (1-21) years. 

Their average age was 42 (12-78) years, 

and 78 % (197) were male.  For the 

clinical FU, an additional 60 patients 

were excluded (Figure 9), leaving a total 

of 193 patients to be included. This 

group had an average FU of 12 (5-21) years, their mean age was 40 (12-78) years and 77 % 

(149) were male.   

Study 4 –Secondary total hip replacement after failed open reduction and internal fixation 

All patients who received a THA after ORIF for an acetabular fracture, that were not planned 

at the initial surgery, were eligible for this study. We identified a total of 55 patients in the 

database between 1995-2014. In the survival analysis three patients were excluded, two 

Figure 9: Flow chart describing inclusion of 
patients in the study on operative 
management of acetabular fractures.
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were lost to FU and one patient died within one year of the initial surgery. The average age 

at the time of prosthesis was 52 (11-81) years (median age 54 years). There was a male 

preponderance, accounting for 67% (35) of the cases.  For the clinical and radiological FU, all 

patients with complete data on HHS, Eq-5D and HOOS as well as adequate imaging were 

included.  Seven patients were excluded because of missing data leaving a total of 45 

patients with a median FU of 7.7 (2-21) years to be included. 

Methods 

Radiological investigation/examination 

The three image sets in study 1 were examined in four international pelvic centers at three 

separate sessions, one for each set. The image sets were interpreted by orthopedic trauma 

surgeons, all treating patients with acetabular fractures. The participants were not given any 

specific instructions on how to interpret the images, but were told to examine them as they 

normally did and thus allowing for discussion among colleagues. For each set the 

participants were asked to classify the fracture according to Judet & Letournel10, and to 

describe a number of important radiological features of acetabular fractures, see appendix 1 

for details. Furthermore, they were asked if the set contained adequate information and 

suggest preferred treatment. 

Radiological measurements 

In study 2 and 3 the radiological measurements on roof arc, intraartricular step off, and 

diastasis were done on the plain radiographs (Figure 10).   

Figure 10: Measurement of intraarticular step-off and diastasis.



21 

The routine radiological examinations at our institution were at the start of the study period 

an AP and two oblique pelvic radiographs as well as axial CT scans. There has been a gradual 

change in practice over time, and we now routinely use an AP pelvic film and CT scans with 

2D and 3D reconstructions.  

 Acetabular impaction, femoral head damage and fracture lines in the subchondral arch of 

the acetabular dome33 were evaluated on axial, sagittal and coronal CT scans (Figure 11).  

To assess reduction post-operatively, measurements were performed on the AP pelvis and 

the two oblique Judet radiographs in all patients. Furthermore, all patients had the three 

pelvic radiographs taken at all FU appointments.  

At FU, the radiographs were assessed for ectopic bone formation, graded after Brooker,100 

and for the presence of OA, which were graded after Letournel101. 

The radiological examinations in study 4 was done by one consultant in orthopedic 

traumatology and one consultant in joint replacement surgery. They assessed the 

radiographs for evidence of loosening of the prosthetic components. The cemented stems 

were assessed according to Gruen102, while the uncemented stems were assessed according 

Figure 11: Axial CT scans showing femoral head injury (A) and acetabular impaction (B).
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to Engh103. The acetabular components were assessed for loosening as described by 

DeLee104. 

Hip joint survival 

Total hip replacement (THR) is the treatment of choice when a patient with acetabular 

fracture develops disabling OA or AVN of the femoral head. The survival of the native hip 

joint is therefore a definitive endpoint after an acetabular fracture. In study 2 and 3 we 

analyzed the long-term survival of the native hip joint after non-operative and operative 

treatment. We also investigated negative predictors for hip joint survival, such as residual 

intraarticular step-off, age, fracture type, acetabular impaction and femoral head injury 

(Pipkin fractures excluded). 

In study 4 we looked at the revision free survival of cemented, uncemented or hybrid THAs. 

We also analyzed the revision free survival of cemented versus uncemented components. 

Revision was defined as surgical revision for any cause including soft tissue debridement 

with partial exchange of components, as in deep infections revised within 30 days of the 

primary surgery.  A few patients with recurrent dislocations were revised with change to a 

constrained liner. 

Clinical outcome measures 

 In study 2,3, and 4, we used Harris Hip Score, originally developed in the 1960s by William 

Harris105. The score was translated with some modifications into Norwegian by professor 

Anti Ahlo (see Appendix 2), were he removed the question on public transportation and 

added one point to the ability to climb stairs. In study 2 and 3, we also used the modified 

version of Merle d’Aubigné score106. For study 4, we included the newer and better 

validated patient reported outcome measure, HOOS and the generic quality of life 

questionnaire EQ-5D, which we now routinely use in the FU of all patients treated for 

acetabular fractures. 

Surgical procedures 

 The indication for ORIF in our department has generally been fractures with more than 

2mm of intraarticular step off, unstable wall fractures, the presence of large intraarticular 

fragments or patients with an incongruent hip joint. If the acetabular fracture is deemed 

unreconstructible by the treating surgeon, a combined procedure of ORIF and THA is chosen. 
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In study 3, patients who underwent ORIF within three weeks of injury were included. The 

choice of surgical approach was usually guided by the recommendations of Judet, Letournel 

and Matta10,40,107, but the Kocher-Langenbeck (KL) approach was done with the patient in 

the lateral position and we did not use a fracture traction table for any cases.  See table 2 for 

a complete breakdown of 

surgical exposures used in 

this series.    

           A first-

generation cephalosporin 

was used as antibiotic 

prophylaxis in all cases. 

Low-molecular-weight 

heparin was given to all 

patients throughout their hospital stay as prophylaxis against thromboembolic events. To 

prevent ectopic bone formation, indomethacin was routinely used on patients operated 

through a posterior approach until 2003. After that, it was used at the surgeons’ discretion.  

Statistics 

In our first study, we compared the responses from four different institutions, all proficient 

in treating acetabular fractures, to several different radiological parameters. For categorical 

parameters, such as classification, joint congruence and parallelism, Cohen’s kappa for 

multiple raters was used108. For categorical parameters with a very high interrater 

agreement, Gwet’s extension of Cohen’s kappa was used, due to the known paradox of 

Cohen’s kappa were the kappa value tends to be falsely low in the face of very high 

interrater agreement109.  Intraclass correlation coefficient was used on continuous data, 

such as fracture step, roof arc, and number of joint fragments. 

The survival analysis in study 2, 3 and 4 were all done with the Kaplan-Meier method using 

censoring. Differences in survivorship between groups were analyzed with the Log-rank test. 

To estimate the effect of different parameters on the survival, Cox regression analyses were 

performed. Due to the high number of deceased patients during FU in study 2 we also 

included a competing risk analysis.  

Table 2: surgical exposures used in this series.                            
(*Includes Ileofemoral, Triradiate and KL+AIP). 
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The differences between groups within the clinical data were analyzed with non-parametric 

tests due to the non-normal distribution of HHS and MMA. The Mann-Whitney U test was 

used for comparison of two groups, while Kruskal-Wallis test was used when comparing 

three or more groups. In Study 4, the HHS followed a normal distribution pattern and the 

student T-test was consequently used. Tests were considered Statistically significant at p-

values ≤ 0.05. 
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Summary of Results 

Study 1 

We found no clear evidence that the addition of oblique radiographs (Judet views) to the 

image sets improved the inter- or intra observer agreement. There was an overall moderate 

interobserver agreement with a kappa value of 0.52 (95% CI 0.42-0.63) for Letournel’s 

classification, with the highest interobserver agreement for the “3D” set. When deciding on 

a treatment strategy there was an overall fair inter observer agreement with kappa values 

between 0.27 and 0.30. The intra observer agreement was somewhat better with the 

highest agreement seen when comparing the “3D” set with the “Total” set, where the kappa 

values ranged from 0.5 to 1.00. 

For important radiological modifiers, there was overall moderate to substantial inter 

observer agreement with a tendency towards higher agreement for the “3D” set, except 

when judging intraarticular displacement and fracture lines in the subchondral circle, were 

the “Conventional” set showed the highest agreement. Similar results were seen for the 

intra observer agreement.  

 

Study 2 

The average 10-year survival of the native hip joint after non-operative treatment was 94 % 

(95% CI 89%-97%). Intraarticular step-off > 2mm was the most important predictor for worse 

survival. Especially when present in the obturator oblique radiograph, where the 10-year 

survival fell to 72% (95%CI 47%-87%), a highly significant finding with p< 0.001. For the other 

radiographic projections, the effect was less pronounced, but still statistically significant with 

a 10-year survival of 83% (95%CI 61%-94%) for a step > 2mm in the iliac oblique projection 

and a 10-year survival of 85% (95%CI 65%-94%) with an intraarticular step-off > 2mm in the 

AP projection, both p=0.018.  

The clinical FU showed an average HHS of 93 (28-100) with 89% good or excellent results. 

The mean MMA was 17 points (8-18) with 88% good or excellent results. The strongest 

negative predictor for the clinical results was an intraarticular step-off ≥ 2mm as measured 

in the obturator oblique radiograph with a HHS of 89 compared to 94 for those with a step < 



26 
 

2mm. Similar results were seen for the MMA with a score of 15 for patients with a step-off > 

2mm, versus 17 for those with a step < 2mm. We also found a significantly increased risk of 

developing OA for patients with an intraarticular step-off ≥2mm in the obturator oblique 

radiograph (p=0.001) 

 

Study 3 

The overall ten-year survival of the native hip for operatively treated acetabular fractures 

was 86% (95% CI 81%-90%). Radiographic evidence of femoral head injury (Pipkin fractures 

excluded) and acetabular impaction were the strongest predictors for failure. If both were 

present, the 10-year survival fell towards 50 % (p<0.001). For patients above 60 years the 

survival fell towards 0% after 3 years if they had both femoral head injury and acetabular 

impaction. Intraarticular step-off ≥ 2mm as measured post operatively on the obturator 

oblique radiograph was also a significant negative predictor for survival, with a 10-year 

survival of 63% (95%CI 23%-86%) (p=0.03). Transverse fractures with posterior wall 

involvement did significantly worse than other fractures with a 10-year survival of 75% 

(95%CI 60%-84%) p=0.01. There were no significant differences in survival for other fracture 

types. 

The average HHS was 88, median 94 (23-100), with 81% good or excellent results. The mean 

and median MMA score was 16 (6-18), 77% had good or excellent scores. The presence of 

femoral head injury caused a significantly reduced HHS to 84, median 89 (44-100), (p=0.02). 

Anterior column fractures had a significantly better HHS of 94, median 96 (71-100), 

(p=0.048) and MMA of 17, median 17 (14-18) (p=0.019), no differences were found for other 

fracture types. 

 

Study 4 

Patients who received a THA for posttraumatic OA after an operatively treated acetabular 

fracture had a 10-year revision free survival of the prosthesis of 79% (95% CI 62%-89%). The 

use of an uncemented THA reduced the 10-year survival to 57% (95% CI 21%-81%). Patients 

who had their THA performed in a center not treating acute acetabular fractures, had a 
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significantly worse 10-year revision free survival of 51% (95% CI 19%-76%) p=0.025. Cox 

regression showed similar results when adjusting for age, gender and bone grafting. The 

hazard ratio (HR) for revision of uncemented THA was 8.2 (95% CI 2.1-32.8) and the HR for 

revision in patients operated at a non-pelvic trauma center was 8.6 (95% CI 1.9-38.3). 

For the non-revised hips, there were no signs of radiographic loosening around the stems, 

with both reviewers in perfect agreement.  For the cemented cups, both assessors identified 

two out of 33 cups that showed signs of radiographic loosening. These patients had an HHS 

of 80 and 84 respectively, and we concluded that they did not have clinically evident 

loosening of the implants. For one patient with an uncemented cup the assessors disagreed 

about the radiographic evidence for loosening, the HHS for this patient was 83, with no 

evidence of clinical loosening. The overall agreement for signs of radiological loosening was 

substantial with a kappa value of 0.79. 

Clinical results showed a 29-point increase from 53 to 82 in HHS after surgery with a THA. 

For the surviving hips, there was a significantly better outcome for patients operated at a 

center with a pelvic trauma surgeon available, HHS 88 versus 75, p=0.038. Patients who 

underwent revision of their THA had significantly worse outcome on the HHS, WOMAC, 

HOOS and EQ-5D indexes.  
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Discussion 

This thesis is based on the prospective acetabular fracture registry in our department, which 

has provided data on the injury, radiological features, treatment, complications and 

outcome. The register was established for quality control purposes when the department 

started its pelvic fracture service in earnest in the 1990s.  

Imaging of acetabular fractures 

Judet and Letournel pioneered the modern treatment of acetabular fractures, they based 

their understanding of these complex fractures solely on plain radiographs, and developed 

the oblique projections29 in addition to the AP pelvic radiograph in order to visualize the 

acetabulum and its surrounding bony structures. Since the advent of the CT scan, and later 

the ability to make 2D and 3D reconstructions the necessity of the plain radiographs has 

been questioned31,110-114.   

 We have shown that in the presence of CT scans with multiplanar reconstructions the 

oblique radiographs don’t necessarily add anything to the radiological examination of 

acetabular fracture patients. They are still important, however, in select cases where the 

indication for surgery is uncertain; Intraarticular displacement > 2mm, especially in the 

obturator oblique radiograph, is closely related to the survival of the native hip joint, the 

clinical outcome and the development of secondary OA, both for non-operatively and 

operatively treated acetabular fractures.  

It is somewhat unclear why an intraartricular step > 2mm in the obturator oblique projection 

is the most significant negative predictor for outcome in non-operatively treated acetabular 

fractures. Olsen showed in his study on biomechanics of the acetabulum that a malreduced 

fracture trough the posterior wall increased the contact stress and maximum pressure in the 

weight bearing part of the dome115. Konrath and colleagues also proved that this was the 

case for fractures trough the anterior column116. These changes in joint pressure do not 

seem to be present with fractures through the anterior wall, or for transverse 

fractures117,118.  Thus, fracture lines through the posterior wall and anterior column might 

increase the risk of joint degeneration and an inferior outcome, and fracture displacement of 

the anterior column and posterior wall is best shown on the obturator oblique projection. 
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Radiological measurements 

In the decision-making process on treating acetabular fractures, the orthopedic surgeon 

relies on the measurements of fracture displacement, especially the intraarticular step-off 

and diastasis. The success of operative treatment is also often judged on how well the 

surgeon was able reduce the initial displacement of the fracture39,40,43,64,119-123. There are, 

however, no consensus in the literature on how to do this, and there is a lack of validated 

measuring techniques124. We chose to use a variant of the method described by Borrelli et 

al.113 when measuring intraarticular step-off. A circle is drawn, corresponding to the 

anatomical curvature of the acetabulum and measuring the greatest distance from this circle 

to the displaced segment (Figure 10A). The intraarticular diastasis was measured as the 

greatest distance between the intact acetabulum and the displaced fragment (Figure 10B).  

Borrelli’s method showed remarkable inter-and intraobserver agreement with an Intraclass 

correlation coefficient between 0.96 and 0.99 for measurements on both plain radiographs 

and CT scans113.  In our own study we found an agreement between 0.86-0.98 for detecting 

intraarticular step-off  > 2mm125.  We chose to do our measurements on plain radiographs 

since we thought it hard to standardize the measurements on CT scans. 

Register based studies 

Randomized controlled trials (RCT) are the gold standard for providing evidence to guide 

clinical decision making.  There are, however, several important limitations to RCTs 

especially when it comes to conditions with relative low incidence or small effect size. The 

number needed to produce significant results are quite high. I.e. to statistically prove a 20 % 

increase in hazard ratio, with 80% power and 95% certainty, it will take approximately 850 

patients. A register based observational study is probably a better alternative when 

following a single group of patients over a long time period126.  In order to document how 

this patient group is affected by their acetabular fracture, as well as monitoring the effect 

and complications of surgical intervention. Observational studies in general and cohort 

studies in particular, are prone to be influenced by confounders. Some we have been able to 

account for, such as gender and age. But for factors such as smoking, socio-economic status, 

alcohol and drug abuse we lack data. Possible systematic measurement errors or 

predisposing factors to OA or other unknown confounders are obviously hard to control for.  



30 

 The completeness and accuracy of the data in medical registers are important in order to 

increase the validity of the data and subsequent results. Our department is the only one 

operating on acetabular fractures in our catchment area (Helse Sør-Øst.) To ensure the 

completeness of our data we undertook a manual search through all surgical protocols and 

patient records for the years 2012 and 2013, and we have also compared our data with the 

national patient registry (NPR) which have been proven to be quite accurate for operatively 

treated hip fractures when the ICD-10 diagnosis is paired with the corresponding NOMESCO 

code127. We found quite good correlation between our own and the NPR data, with a 

Pearson correlation coefficient of 0.831 for the 5-year period 2011-2015. The accuracy of the 

data is ensured by the fact that it is the treating surgeon who registers patient data into the 

register. Measurement errors are accounted for in the previous paragraph. 

Outcome measures 

Survival analyses were originally developed to 

study the survival of biological organisms such 

as laboratory animals or humans. Today it is 

more widely applied and used as a modelling 

of time to event data. This requires an 

unambiguous endpoint or event, such as 

replacement of the native hip. One of the 

problems with using survival of the native hip 

joint as a main endpoint is that it does not 

really tell us anything about how the patients 

are doing clinically (Figure 12). In longitudinal 

observational studies, it is also important to 

take censoring into account. Censoring in our 

studies was mainly due to patients lost to 

follow-up or mortality. Patients lost to FU were 

censored at the time of their last FU, meaning 

that their time at risk ended there if they had not received a THA. Patients who were 

censored due to mortality can for obvious reasons not experience failure of their joint after 

Figure 12: Example of a surviving hip joint 
with Harris Hip Score of 44.
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censoring, Kaplan-Meier estimations do not take this into account128. So if a high number of 

patients are censored because of mortality it stand to reason that a competing risk analysis 

is done129, as we did in study 2 because of the 21% mortality during the FU period. 

Frailty is a concept in survival analysis referring to risk factors that are unknown or not 

accounted for, and it may affect the way survival data are estimated and interpreted130,131.  

In our studies, examples of frailty could be genetic predisposition to cartilage destruction, 

amount of force applied to the articular cartilage during the time of fracture, or the amount 

of time a dislocated hip joint were left unreduced. To account for this fact we also fitted a 

frailty model to our survival data on operative treatment with the assumption that the effect 

of the frailties tend to decrease with time (inverse Gaussian)132. This showed that the hazard 

ratios for the most prominent predictors of failure, namely femoral head injury and 

acetabular impaction, increased compared to Cox regression. Because of the uncertainty of 

the effect of frailty on our data we chose to use the results for the normal Cox regression 

when presenting data. 

There is no consensus on which clinical outcome measures to use in order to assess the 

outcome after an acetabular fracture133,134. The original or modified Merle d’Aubigné 

score106,135, are the most commonly reported in the literature39,40,54,56,64,66,123,136,137. Thus, it 

was chosen by our department when we started our acetabular fracture registry in 1993, to 

be able to compare our results with others. The Merle d’Aubigné score was initially 

developed by d’Aubigné & Postel in the 1950s to determine the functional results after THA, 

but gained popularity as a score for surgically treated acetabular fractures after Letournel 

published the results of their series in 1980107. The main problems with the score is that it 

has never been validated for the use on patients with acetabular fractures134 and it is prone 

to a substantial ceiling effect138. 

Harris Hip Score is the second most commonly used hip specific score in use43,139-142, for 

assessing the clinical result after operative treatment of acetabular fractures.  Harris 

developed this score in the 1960ies to assess the results for THA after debilitating OA due to 

acetabular fractures105.  It has been validated for use after THA143-145, but never for the use 

after acetabular fractures. It has similar problems with ceiling effects as seen in the MMA 
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score138,146, somewhat limiting its usefulness. Due to its widespread use, we still chose to 

include it in our FU of these patients when we started our registry in 1993. 

With the advent of newer and better validated scores, we have since 2015 used HOOS which 

include WOMAC. This is a patient reported outcome score which has been validated147-149 

and translated to norwegian150. It is a 40-item questionnaire, assessing five categories (pain, 

symptoms, sports and recreation, activities of daily living and quality of life). The 

questionnaire includes all WOMAC questions and thus WOMAC score can also be calculated. 

We believe this score gives a better insight into how the patients are affected from their 

acetabular fracture, especially those near normal hip function. We have also included a 

generic quality of life questionnaire, the Euroqol-5D (EQ-5D) which has been extensively 

validated151, and is in widespread use. 

Secondary total hip replacement 

Non-operative treatment of acetabular fractures generally results in a good outcome for 

selected fractures. However, in the literature, a 3.5%-21 % rate of conversions to 

THA55,57,58,152,153 is reported. In our series, we showed a conversion rate of 6% after 10 years 

of FU. For operatively treated fractures the rate of secondary THA is higher, with reported 

rates between 8 % and 53% 41,42,57,73,119,136,154. Our cohort of operatively treated fractures 

had a conversion rate to THA of 14% after an average FU of 11 years.  

Primary THA has been named “the operation of the century” by the Lancet155, for its marked 

improvement in patient outcome and relative safety. THA after post traumatic arthritis or 

avascular necrosis associated with acetabular fractures, will markedly improve patients’ 

quality of life88,89,156,  but it is associated with a higher rate of complications, reduced long 

time survival90,98,99 and less improvement on patients symptoms157,158 compared to a 

primary total hip replacement. In fact, the results after secondary THA in acetabular 

fractures are similar to that of revision arthroplasty159,160. For simple minimally displaced 

acetabular fractures developing post traumatic OA or AVN and a subsequent need for THA 

this is not necessarily so. For displaced fractures and hips that have undergone previous 

acetabular fracture surgery, the bony anatomy will be distorted and scarring of the 

surrounding tissues will make the implantation of a THA more difficult. These facts, as well 
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as our results show that these complex patients may be best treated in specialist centers 

with extensive experience in revision arthroplasty surgery. 
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Conclusions and clinical implications 

Based on the work in this thesis the following conclusions can be drawn: 

1. The initial radiological work up for patients with a suspected acetabular fracture

should include a standard AP radiograph and a CT-scan with 2D and 3D

reconstructions. In patients with borderline indication for surgery, oblique

radiographs (Judet views) can be helpful, since an intraarticular step-off > 2mm is a

strong predictor for a negative clinical outcome.

2. Good long term results can be expected for minimally displaced non-operatively

treated acetabular fractures. Loss of joint congruency with an intraarticular step-off >

2mm leads to increased rates of secondary osteoarthritis, worse clinical outcome and

a reduced survival of the native hip joint.

3. Hip joint survival and clinical outcome for operatively treated patients are generally

good, with acceptable complication rates. Patients aged 60 and above with the

presence of cartilage injury to the femoral head and acetabular impaction have a

high risk of developing debilitating secondary OA and are probably better treated

with a combined procedure of ORIF and primary total hip arthroplasty.

4. For patients who develop post traumatic OA after an operatively treated acetabular

fracture, secondary total hip arthroplasty provides good symptomatic improvement.

The results, however, show that this is indeed a complex patient group and probably

best treated in specialist centers with both pelvic trauma and joint replacement

surgeons available.
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Suggestions for future research 

Acetabular fractures are rare injuries with incidence rates around 3/100 000 persons per 

year. Thus, most of the research published on this topic is single surgeon or single institution 

series. There is a lack of good quality randomized controlled trials. Total hip replacement is 

the preferred treatment for secondary OA after an acetabular fracture, with scarce evidence 

in the literature on whether cemented, uncemented or a hybrid hip replacement will 

produce the best result. A large registry based study might provide some answers.   

The incidence of geriatric acetabular fractures is increasing with the ageing population These 

patients pose a great challenge to the treating surgeon, not only because they tend to have 

more comminuted and impacted fractures due to poorer bone stock. They also suffer from 

comorbidities which might increase the risk of complications. For femoral neck fractures the 

evidence has shown that these patients are best treated with one operation, a hemi 

arthroplasty, instead of trying out an osteosynthesis first.  A multicenter randomized 

controlled trial investigating ORIF and a combined procedure of fracture stabilization and 

primary total hip replacement is feasible.  

Some authors already recommend a combined procedure of ORIF and THA for certain 

fracture types in the geriatric population. Although showing promising results, little is known 

of the medium to long term results of this procedure. 

New implants have been developed to increase the stability of the quadrilateral plate after 

fracture fixation, and thus prevent medialization of the femoral head. This has yet to be 

proven in clinical practice. It will be necessary to follow a cohort of patients operated with 

these implants. A consenting subgroup of patients can have RSA markers implanted, to 

provide objective measurement of the quadrilateral plate stability. 
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Appendix 

Appendix 1: CRF Study 1 



Harris hip score
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Lette, etter lengre gåing  40
Lette, ved aktivitet
periodevis behov for
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Merle-d'Aubigné Postel  Score 

6 
Beveglighet sammenlignet med  hofte
100%-95% 
94%-80% 5 

4 
3 

79%-70% 
69%-60% 
59%-50% 2 

   < 50% 1 

6
5
4
3
2

Smerter
Ingen smerter
Lette smerter, intermitterende ved vanlig aktivitet
Smerter etter noe aktivitet som lett gåing 1/2 time
Relativt mye smerter, ikke gå mer enn 20 minutter
Mye smerter, gange begrenset til 10 minutter
Mye smerter som forhindrer gange 1

6
5
4
3
2

Gangfunksjon
Normal.
Visse vansker (lett halting etter lengre gange), uten stokk   
Halting. Kan gå lange avstander med krykke eller stokk
Betydelig halting. Helt avhengig av 1 krykke ved gange 
Svært begrenset. Avhengig av 2 krykker 
Sengeliggende. 1

Sum Merle D’Aubigé & Postel Score 

Appendix 3: Merle d’Aubigné & Postel score 
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1

HOOS 
Spørreskjema for hoftepasienter 

Dato: _____________________  Personnummer: __________________________ 

Navn: _____________________________________________________________ 

Instruksjoner: Dette spørreskjemaet inneholder spørsmål om hvordan du opplever 
hofteleddet ditt. Informasjonen skal hjelpe til med å kartlegge hvordan du har det og 
hvordan du fungerer i dagliglivet. Besvar spørsmålene ved å krysse av for det 
alternativet du synes passer best for deg (kun ett kryss for hvert spørsmål). Er du 
usikker, kryss likevel av for det alternativet som føles riktigst. 

Symptomer 
Tenk på symptomene og vanskelighetene du har hatt fra hoften din den siste uken 
når du besvarer følgende spørsmål 

S1. Har du kjent murringer eller hørt knepping eller andre lyder fra hoften? 
Aldri Sjelden Iblant Ofte Alltid 

S2. Har du vanskeligheter med å spre bena langt ut til siden? 
Ingen Lette Moderate Store svært store 

S3. Har du vanskeligheter med å ta steget fullt ut når du går? 
Ingen Lette Moderate Store svært store 

Stivhet 
Følgende spørsmål omhandler leddstivhet. Stivhet innebærer vanskeligheter med å 
komme i gang, eller økt motstand ved bevegelser i hofteleddet. Angi graden av 
stivhet du har opplevd i hoften din den siste uken. 

S4. Hvor stiv har hoften din vært rett etter at du har våknet om morgenen? 
Ikke i det hele tatt  Noe Moderat Meget  Ekstremt 

S5. Hvor stiv har hoften din vært etter at du har sittet eller ligget og hvilt, senere på 
dagen? 

Ikke i det hele tatt  Noe Moderat Meget  Ekstremt 

Smerter 
P1. Hvor ofte har du vondt i hoften? 

Aldri Hver måned Hver uke Hver dag Alltid 

Appendix 4: Hip Osteoarthritis Outcome Score with WOMAC 
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Hip disability and Osteoarthritis Outcome Score (HOOS), Norwegian version LK .0 2

Følgende spørsmål handler om de hoftesmertene du eventuelt har opplevd den siste 
uken.  Angi graden av smerte du har kjent i følgende situasjoner. 

P2. Strekke hoften helt 
Ingen Lette Moderate Store svært store 

P3. Bøye hoften helt 
Ingen Lette Moderate Store svært store 

P4. Gå på jevnt underlag 
Ingen Lette Moderate Store svært store 

P5. Gå opp eller ned trapper 
Ingen Lette Moderate Store svært store 

P6. Om natten, i sengeleie (smerte som forstyrrer søvnen) 
Ingen Lette Moderate Store svært store 

P7. Sittende eller liggende  
Ingen Lette Moderate Store svært store 

P8. Stående 
Ingen Lette Moderate Store svært store 

P9. Gå på hardt underlag f.eks. asfalt, betong 
Ingen Lette Moderate Store svært store 

P10. Gå på ujevnt underlag 
Ingen Lette Moderate Store svært store 

Fysisk funksjon 
Følgende spørsmål handler om din fysiske funksjon. Angi graden av vanskeligheter 
du har opplevd den siste uken under følgende aktiviteter på grunn av dine 
hofteproblemer.  

A1. Gå ned trapper 
Ingen Lette Moderate Store svært store 

A2. Gå opp trapper 
Ingen Lette Moderate Store svært store 
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Hip disability and Osteoarthritis Outcome Score (HOOS), Norwegian version LK .0 3

Angi graden av vanskeligheter du har opplevd den siste uken på grunn av dine 
hofteproblemer. 

A3. Reise deg opp fra sittende 
Ingen Lette Moderate Store svært store 

A4. Stå stille 
Ingen Lette Moderate Store svært store 

A5. Bøye deg, for å for eksempel plukke opp noe fra gulvet 
Ingen Lette Moderate Store svært store 

A6. Gå på jevnt underlag 
Ingen Lette Moderate Store svært store 

A7. Gå inn og ut av en bil 
Ingen Lette Moderate Store svært store 

A8. Handle/ gjøre innkjøp 
Ingen Lette Moderate Store svært store 

A9. Ta på sokker/strømper 
Ingen Lette Moderate Store svært store 

A10. Stå opp fra sengen 
Ingen Lette Moderate Store svært store 

A11.  Ta av sokker/strømper 
Ingen Lette Moderate Store svært store 

A12. Ligge i sengen (snu deg, holde hoften i samme stilling over lengre tid)  
Ingen Lette Moderate Store svært store 

A13. Gå opp i, og ut av, et badekar/ dusj  
Ingen Lette Moderate Store svært store 

A14. Sitte 
Ingen Lette Moderate Store svært store 
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Hip disability and Osteoarthritis Outcome Score (HOOS), Norwegian version LK .0 4

A15. Sette deg og reise deg fra toalettet 
Ingen Lette Moderate Store svært store 

A16. Utføre tungt husarbeid (snømåking, gulvvask, støvsuging etc.) 
Ingen Lette Moderate Store svært store 

A17. Utføre lett husarbeid (matlaging, støvtørking etc.) 
Ingen Lette Moderate Store svært store 

Funksjon, fritid og idrett 
Følgende spørsmål handler om din fysiske funksjon. Angi graden av vanskeligheter 
du har opplevd den siste uken under følgende aktiviteter på grunn av dine 
hofteproblemer. 

SP1. Sitte på huk 
Ingen Lette Moderate Store svært store 

SP2. Løpe 
Ingen Lette Moderate Store svært store 

SP3. Snu deg på belastet ben 
Ingen Lette Moderate Store svært store 

SP4. Gå på ujevnt underlag 
Ingen Lette Moderate Store svært store 

Livskvalitet 
Q1. Hvor ofte gjør hoften din seg bemerket? 

Aldri Hver måned  Hver uke  Hver dag  Alltid 

Q2. Har du forandret levemåte for å unngå å belaste hoften? 
Ikke i det hele tatt  Noe Moderat Meget  Ekstremt 

Q3. I hvor stor grad kan du stole på hoften din? 
Fullstendig  I stor grad  Moderat  Delvis          Ikke i det hele tatt 

Q4. Hvor store problemer har du med hoften din generelt sett? 
Ingen Lette Moderate Store svært store 

Takk for at du tok deg tid til å besvare samtlige spørsmål! 
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Norway (Norwegian)© 2011 EuroQol Group. EQ-5D™ is a trade mark of the EuroQol Group

Under hver overskrift ber vi deg krysse av den ENE boksen som best beskriver helsen din 
I DAG. 

GANGE 
Jeg har ingen problemer med å gå omkring  
Jeg har litt problemer med å gå omkring  
Jeg har middels store problemer med å gå omkring 
Jeg har store problemer med å gå omkring  
Jeg er ute av stand til å gå omkring  

PERSONLIG STELL 
Jeg har ingen problemer med å vaske meg eller kle meg  
Jeg har litt problemer med å vaske meg eller kle meg  
Jeg har middels store problemer med å vaske meg eller kle meg 
Jeg har store problemer med å vaske meg eller kle meg  
Jeg er ute av stand til å vaske meg eller kle meg  

VANLIGE GJØREMÅL (f.eks. arbeid, studier, husarbeid, familie- eller fritidsaktiviteter) 
Jeg har ingen problemer med å utføre mine vanlige gjøremål  
Jeg har litt problemer med å utføre mine vanlige gjøremål  
Jeg har middels store problemer med å utføre mine vanlige gjøremål 
Jeg har store problemer med å utføre mine vanlige gjøremål  
Jeg er ute av stand til å utføre mine vanlige gjøremål  

SMERTER/UBEHAG 
Jeg har verken smerter eller ubehag  
Jeg har litt smerter eller ubehag 
Jeg har middels sterke smerter eller ubehag 
Jeg har sterke smerter eller ubehag  
Jeg har svært sterke smerter eller ubehag  

ANGST/DEPRESJON 
Jeg er verken engstelig eller deprimert  
Jeg er litt engstelig eller deprimert  
Jeg er middels engstelig eller deprimert  
Jeg er svært engstelig eller deprimert  
Jeg er ekstremt engstelig eller deprimert 

Appendix 5: EQ-5D 
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Norway (Norwegian)© 2011 EuroQol Group. EQ-5D™ is a trade mark of the EuroQol Group

Vi vil gjerne vite hvor god eller dårlig helsen din er I DAG.

Denne skalaen er nummerert fra 0 til 100.

100 betyr den beste helsen du kan tenke deg.

0 betyr den dårligste helsen du kan tenke deg.

Sett en X på skalaen for å angi hvordan helsen din er I DAG.

Skriv deretter tallet du merket av på skalaen

inn i boksen nedenfor.

HELSEN DIN I DAG =

10
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20
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Den beste helsen

du kan tenke deg

Den dårligste 

helsen du kan 

tenke deg
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