





Figure 18. Associated both column acetabular fracture postop. AP view
(top), obturator oblique, (left) and iliac oblique (right).

Surgical approach was Kocher-Langenbeck in 51 patients, ilioinguinal in 82,
a combination of both in 1, the extended iliofemoral in 1 and Smith-Petersen
in 1. Post-operative complications included 3 deep vein thromboses, 3 non-
lethal pulmonary emboli, 11 superficial infections and 5 deep infections.

In particularly the anterior — posterior hemitransverse fracture patterns
multiple measures to address the medialisation of the femoral head and dis-
placed quadrilateral plate were taken. In order to achieve long-standing re-
tention of reduction, for example cannulated screws from the lateral side
augmented with nuts medially, instick-plate into the true pelvis to buttress
the quadrilateral plate, instick-plate combined with a cannulated screw and
nut (Figure 19).
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Figure 19. Contoured T-plate in “the first window”’; augmented with percu-
taneous cannulated screw through plate hole and nut in the true pelvis, to
secure quadrilateral surface in associated anterior — posterior hemitrans-
verse acetabular fracture

Paper IV

One hundred twenty-seven acetabular fracture patients (27 women/100 men)
with a mean age of 50 (SD= 17), surgically treated between September 2004
and June 2008 were included in the analysis. They reported outcomes at
three postoperative time points: 6 months, 1 year and 2 years.

An expert group initially defined topics that were considered relevant,
based on clinical experience, for assessing patients following acetabular
fractures. Eleven closed questions were constructed, and a six-graded VDS
with alternatives ranging from ‘“No discomfort” to “Very severe discomfort”
was chosen. Three open questions were also presented for additional patient
input (Table 4). Principal component analyses (PCA) with varimax rotation
was employed to estimate content validity, with scree tests to determine the
number of factors involved. Bartlett’s test of sphericity and Kaiser-Meyer-
Olkin’s (KMO) measure of sampling sufficiency were employed to assess
factorability of the correlation matrix. Factor loadings greater than 0.50 were
considered acceptable. The reliability in terms of internal consistency was
expressed as Cronbach’s alpha coefficients. The responses to the open ques-
tions were thoroughly analysed and categorised. SF-36 was used for com-
parison.
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Table 4. Initial questionnaire

Discomfort None Very little Little Moderate Severe Very severe
Pain m] m] m] m] | o
Walking i ] i ] o o

Hip motion o a o a o a

Leg sensation o | o | o o

Leg weakness i | i ] | o
Sitting i ] i ] | o
Sexual life o ] o ] | o
Operation scars i ] i ] | o
Sleeping m o m o O o
Voiding urine i o i o o |
Voiding bowels o o o o o o
Other discomforts: No  Yes Describe ........co i,
Things can no longer do: No Yes Describe ........c. i,
Major sources of discomfort: Describe. .......... i,
Statistics

For variables with normal distribution a parametric test was used, the stu-
dent’s t-test. Nonparametric methods were used when assumptions for para-
metric methods were not met. A p-value <0.05 was considered representing
a statistically significant difference.
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Results

Paper I

Of the 54 fractures all except one remained in position at 2 years post-
surgery and implants also remained in position except in one patient where
one of two SI-screws backed out.

Forty-five patients responded to the questionnaire at 2 years post-surgery.
Fracture patients scored significantly lower than the reference population in
all eight domains of SF-36, with highest scores in Social Function and low-
est scores in Role Physical. Scores in General Health were closest to the
reference population and there were significant differences between B-type
and C-type fractures in this domain only, with B-types scoring higher.

LiSat-11 scores were lower than the reference population in all 11 items,
with the highest proportion of satisfaction reported with “family life” and the
lowest with “physical health”. Satisfaction with “financial situation” was
closest to the reference population, and.the global item “life as a whole”
showed comparable configuration to the reference population but somewhat
shifted towards lower values (Figure 20). Satisfaction with “life as a whole”
correlated to all other 10 items, and also correlated to 7 out of 8 SF-36 do-
mains, all except Role Physical. We found no difference in LiSat-11 out-
come between patients with fracture type B or C, nor any differences in QoL
outcome related to the presence of associated injuries or achieved posterior
fracture reduction.

‘ @ Pelvic fracture patients @ Sw edish norm ‘

60

50 4
40 -
30 A
20

Very unsatisfied  Unsatisfied Rather Rather satisfied Satisfied Very satisfied
unsatisfied

Figure 20. Life satisfaction at 2 years post-surgery
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Paper 11

At two years post-surgery 8 out of 12 patients responded to QoL question-
naires; 4 could not due to their psychiatric condition. Patients scored lower
than the reference population in all SF-36 domains with the most pro-
nounced differences in Physical Function, Role Physical and Vitality. The 5
patients at or below age 29 scored higher than the 3 patients at the age of 46
or above. LiSat-11 scores showed that in ten items, all except “friends and
acquaintances”, there were more satisfied patients than unsatisfied. The
younger patients were more satisfied with “life as a whole”.

At four years post-surgery all 12 patients were still alive. Seven patients
gave informed consent to be interviewed but one could not give reliable an-
swers. Three patients had a history of previous suicide attempts and 2 had
other self-destructive behaviour. Six of the patients had a diagnosed psycho-
sis, 4 patients suffered from affective disorders, 5 patients were substance
abusers, 2 patients had a personality disorder and 1 patient had posttraumatic
stress disorder. For one patient the medical records were insufficient for a
diagnosis.

Psychiatric evaluation and SCID-interviews revealed that in all patients
except one the suicide attempt was very serious. All 12 patients were known
by psychiatric and/or primary health care providers before they jumped. Six
patients had ongoing treatment with medication for a psychiatric disorder at
the time of the jump, but 3 of these had not taken their prescription. Only
one patient made a new suicide attempt during the follow-up period. In four
patients the jump resulted in the start of a proper psychiatric investigation
and rehabilitation plan.

Paper 111

Acetabular fracture reduction by 0-1 mm in 106 patients, 2-3 mm in 23 pa-
tients and >3 mm in 7 patients was accomplished. Elementary fractures
showed 92 % anatomical reduction (0-1 mm) and associated fracture pat-
terns 72 %. At 2 years post-surgery the radiological outcome was excellent
or good in 93 % and fair or poor in 7 % of patients. Nineteen patients had
been operated with a THA during the follow-up period, of which 13 had
associated fracture patterns. Half of the 23 patients with femoral head and/or
acetabular chondral lesion or impaction lost their normal hip joint.

In total, 129 patients responded to the questionnaires, 1 patient could not
be located, 3 did not respond and 3 had died from unrelated causes. Over
time patients improved significantly in the two domains Physical Function
and Role Physical, while we found no change in the other six domains. At 2
years post-surgery fracture patients scored lower than the reference popula-
tion in all eight domains of SF-36 (Figure 21). However, patients with anat-
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omic reduction scored better in all domains (p<0.001 - 0.039) except Vitality
(p=0.07) when compared with patients with residual displacement of 2 mm
or more. The distribution of Physical Function scores in the anatomically-
reduced patients was skewed towards good outcome, similar to reference,
but in contrast to the other group (Figure 22). We found no difference in SF-
36 outcome between patients with elementary or associated fracture patterns.
Physical Function was better in the group of patients with a Matta radiologi-
cal grading excellent compared to good, whereas the other two groups grad-
ing fair and poor had too few patients for analysis.

100 Norm mean
90 - +1sd
80 - —
70 A
60 1 ] @ 6 months
50 A o 12 months
40 4 O 24 months
30 -
20 +
10 A
0 - T T T : :
Physical Role Bodily General Vitality Social Role Mental
Function Physical Pain Health Function Emotional Health

Figure 21. SF-36 results in acetabular fracture patients (n=129) at three
time-points compared with reference.

LiSat-11 scores showed no change over time in life satisfaction. At two
years post-surgery, patients were lower than reference in 9 items but similar
to reference in “friends/acquaintances” and “financial situation. Satisfaction
with “life as a whole” correlated to all other ten LiSat-11 items, as well as to
all eight SF-36 domains (Spearman rho 0.01 level, 2-sided).
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Reduction
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Figure 22. SF-36 Physical Function scores in acetabular fracture patients at
2 years post-surgery, in relation to post-operative reduction.

Paper IV

One-hundred and twenty patients (94 %) completed the questionnaires at one
or several post-surgery follow-ups, and 92 (72 %) completed the question-
naires at all three follow-ups.

Closed questions

The initial 11 closed questions were used in a correlation analysis of the
answers at 6 months post-surgery. There were significant inter-correlations
between all questions (Spearman rho 0.17-0.80) so the number of questions
could be reduced. The two questions regarding voiding of bladder or bowels
were taken out due to low frequency of reported discomfort. The other 9
questions were used in a PCA to reduce the number of questions and test the
content validity. The scree-test revealed that four factors could explain 76 %
of the variance. Bartlett’s test of sphericity was significant (X (2)=301.368,
df= 36, p<0.0001) and KMO was 0.827 indicating that data were appropri-
ate for proceeding with the PCA. This solution allowed for logical interpre-
tation..The choice of questions to remain was based on the outcome of the
PCA in combination with the responses in the open questions. The question
concerning sleeping discomfort was removed due to low frequency of re-
ported problems and because sleeping problems could have other origins
than the acetabular fracture, as well as the fact that it was difficult to inter-

40



pret since it loaded in two of the factors. Questions concerning leg weakness
and sitting were also removed due to loadings in two different factors and
were deemed difficult to interpret. The question concerning operation scar
was kept, as it loaded in a separate factor, as well as the fact that the analysis
of answers to the open questions revealed that patients described various
discomforts from the cicatrix. The remaining questions were discomfort
from pain, walking, hip motion, leg numbness, sexual life and operation scar
(Figure 23).

An additional PCA with the reduced questionnaire with 6 questions was
performed with data from the follow up at 24 months post-surgery. The
scree-test revealed that four factors explained 92 % of the variance. Bart-
lett’s test of sphericity was significant (X (2)=258.792, df=15, p<0.0001)
and KMO was 0.837 indicating that data were appropriate for proceeding
with the PCA.

The three questions concerning pain, walking and hip motion loaded in
one factor - a “Hip score” - while the questions concerning peripheral neu-
rology, sexual life and operation scar loaded in separate factors. Reliability
expressed as Cronbach alpha coefficient was estimated to a=0.89 for the six
questions and a=0.95 for the first factor “Hip score” including three ques-
tions. Comparisons with SF-36 were used to estimate the criterion validity.
The three SF-36 domains Physical Function, Bodily Pain and General Health
were considered most relevant to this study, as well as SF-36 total, yielding
strong correlations (Spearman 0.56-0.80). Construct validity was considered
adequate as the outcome of the PCA gave the four factors mentioned above.
Reliability expressed as ICC for the different data collection times was 0.75
(6 months), 0.84 (12 months), and 0.85 (24 months). Patients reported better
clinical outcome regarding peripheral neurology over time, as well as im-
proving scores for the question leg sensation/numbness over time (p=0.016).
Another observation was that the group with fracture reduction 2 mm or
more reported worsening pain over time (p=0.026) while the group with
fracture reduction 0-1 mm did not (p=0.573).
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Figure 23. Acetabular fracture patients reported discomfort at three time
points post-surgery; a six-graded VDS from “No discomfort” (0) to “Very
severe discomfort” (5).

Open questions
The analysis of responses to the open questions illustrated that patients had
certain problems with daily activities. The problems were expressed as the
following inabilities: inability to work, engage in sport activities, perform
house work, engage in leisure activities, run, dance, walk in the forest or on
irregular ground, lift heavy loads, put on stockings or other clothes due to
stiffness in the back, walk without aid, get in or out of a car due to limited
mobility, climb stairs, sit on one’s heels, bend forwards, and inability to sit
for a long time. Two other kinds of problems were explicitly described by
patients, namely suffering from neurological discomfort in the lower ex-
tremities and discomfort from the operation scar.

The result was the construction of a global question concerning the im-
pact on daily life activities from the pelvic injury (Figure 24).
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We would like vou to answer the following questions regarding discomfort vou experience
following the pelvic mjury

How much discomfort do you presently have

Maone Very little Little Moderate  Severs  Very severs
from pain in the pelvis ? [ O [ O O O
from the pelvis when walking ? O [ O [ [ [
with decreased mobility of the hips ? O O O O O O
from loss of sensation or numbness in the legs ? O | [ O | [}
in vour sexual Ife ? O [ O [ [ [
from operation scars ? [ O [ O O O
Motatall  Very little Little Moderately  Severely  Very severaly
How much are you affected in your daily life O O (] O (] (]

from the pelvicinjury ?

Figure 24. Acetabular trauma questionnaire

The “Discomfort index”, calculated as the sum of scores from 0 (No discom-
fort) to 5 (Very severe discomfort) in each of the 6 questions, thus with a
possible range of 0 (best) to 30 (worst) is presented in Figure 235.

157 Wean = 10,64
Std Dev.=6,8
N=96

3
|

Frequency

i H
5 3 o
( o
T T T T
0 10 20 30 ; ;
A 2550

T T T
o5 138 1924

Discomfort index Dl groups

Figure 25. “Discomfort index” from 0 (best) to 30 (worst) at 2 years post-
surgery in acetabular fracture patients, presented in intervals on the right.

The “Hip score”, calculated as the sum of scores from 0 (No discomfort) to 5
(Very severe discomfort) in the three questions regarding Pain, Walking, Hip
motion; thus with a possible range of 0 (best) to 15 (worst), is presented in
Figure 26 and Figure 27. The group with anatomic reduction had better
scores (p=0.004).
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Reduction

0-1 mm 2 mm or more
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Hipscore pain+walking+hipmotion

Figure 26. “Hip score” as a summary of discomfort from Pain (0-5), Walk-
ing(0-5) and Hip motion.(0-5), resulting in a score ranging from 0 (best) to
15 (worst); acetabular fracture patients at 2 years post-surgery in two re-
duction groups.
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Figure 27. “Hip score "ranging from 0 (best) to 15 (worst) presented in in-
tervals, acetabular fracture patients at 2 years post-surgery in two reduction

groups.
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Svenssons method

This nonparametric rank-based method was used to evaluate paired assess-
ments change over time. Group changes in relative rank position and relative
rank concentration in the 6 questions between 6 — 12 months and 12 — 24
months had confidence intervals spanning 0, hence not reaching statistical
significance. Relative rank variance was significant, and the item with the
highest individual variation was “Leg numbness”. The pattern of change is
illustrated in the ROC curve in Figure 28. The ROC-curves in Figure 29
show the change in “Pain” for the two reduction groups.
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Figure 28. ROC-curve for change in”’Leg numbness” for acetabular fracture
patients between 6 months and 24 months post-surgery, showing improve-
ment with time.
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Figure 29. ROC-curves for change regarding Pain at 12 and 24 months
post-surgery. Reduction 0-1 mm (n=93) to the left, reduction 2 mm or more
(n=20) to the right — the latter showing a worsening over time.
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Discussion

Pelvic ring injuries and acetabular fractures, when displaced, require surgical
treatment and the impact of injury and surgery affects the patient’s QoL.
Outcome assessment via generic QoL instruments provides information from
a broad perspective, supplemented with condition-specific instruments an
overall picture of treatment results can be obtained .

Pelvic ring injuries

The main finding in study I was generally lower HRQOL and life satisfac-
tion scores at 24 months post-surgery, as compared to a reference popula-
tion. SF-36 has not been used to a great extent in assessments of pelvic frac-
ture patients. One study however, by Oliver ez al. ' of a case series consist-
ing of pelvic fracture patients followed for 16-28 months post-surgery found
that in 35 responders out of 55 eligible patients there was 14 % impairment
in physical outcome and 5.5 % impairment in mental outcome score com-
pared with the normal US population. In the present work, we reported sub-
stantially lowered QoL for both physical and mental domains. In a study by
Van den Bosch et al.* they retrospectively reviewed patients with unstable
pelvic ring injuries operated with internal fixation during a seven year pe-
riod. SF- 36 responses from 31 patients revealed PF, SF, RP and VT to be
limited compared with the average reported for the Dutch population.

We included the instrument LiSat-11, with questions on satisfaction with
life as a whole and 10 different items as a method of adding information in
fields where SF-36 might be weak. In the case of an injured pelvis, it seemed
important to include an instrument with a question regarding sexual life, for
instance. Our findings from these assessments are in accordance with the
findings of two other studies. In one retrospective follow-up study by Anke
and Fugl-Meyer * of 69 patients three years after a multiple trauma, a total
of 87% experienced a decrease in at least one of the life satisfaction items
when compared with their life prior to the injury. Significantly fewer pa-
tients reported to be satisfied with life as a whole, as well as the domains
sexual life, ADL, contact with friends, leisure, vocational and financial situa-
tion. The other was a study by Snekkevik et al.”’ in patients who had sus-
tained severe multiple trauma, without neuropsychological deficits, followed
for 1-3 years, who reported considerably reduced global life satisfaction at
the time of final follow-up when compared with pre-trauma reports upon
admission.
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Acetabular fractures

Study III demonstrated a higher QoL in acetabular fracture patients with
anatomic reduction. Patients also reported improvement over time in physi-
cal domains of SF-36 at 24 months post-surgery. Similarly, earlier studies ®*
showed that anatomic or near anatomic reduction of acetabular fractures was
associated with better radiological as well as clinical outcome, assessed with
the Merle d”Aubigné or the Harris hip score, compared to fractures where
reduction was poorer. SF-36 however, or other generic QoL instruments,
have only been used in a limited number of studies to describe outcome in
acetabular fracture patients. The results in the present study showed a posi-
tive correlation between fracture reduction and patient related outcome when
assessed via SF-36 as well as LiSat-11. This finding contradicts a recent
study by Miller e al.”’ that found no correlation between SF-36 and the ra-
diological outcome in 45 elderly patients with acetabular fractures. In an-
other recent retrospective study "’, SF-36 was one of three validated patient
self-assessment measures used to study especially elderly patients after in-
ternal fixation of acetabular fractures. They concluded that functional out-
come scores in their study compared favourably with functional outcome
scores reported for acetabular fractures in younger populations as well as
with age matched norms. In a retrospective study of patients with acetabular
fractures above 60 years of age '*, 26 out of 48 patients completed SF-36
surveys. Within this age group the authors concluded that the patients’
scores were within one standard deviation from the reference population in
all eight SF-36 domains. In the present study, in which most patients were
younger, scores where also within one standard deviation when compared
with reference population for all domains except physical function, albeit
lower in all domains. This was true for the whole study population as well as
for the subgroup above 60 years of age. There is no consensus on what can
be considered a clinically relevant difference compared to references when
using SF-36. A threshold of one standard deviation as described in the study
by Anglen et al. seems too large as important differences between a study
population and the reference population might be overlooked.

A lower QoL in acetabular fracture patients compared to a reference
population can, as mentioned previously (Michaels, Ponsford), to a certain
extent be expected since patients with orthopedic injuries score low in SF-
36. Life satisfaction was low in all items except financial situation, which
also can be expected in orthopaedic injuries, as previously mentioned (Snek-
kevik, Anke).

In a metaanalysis by Giannoudis and colleagues (2005)* the rate of THA
in 16 studies was 6-25%. In the present study 14% underwent THA as a
secondary procedure during the follow-up period. One important reason for
this was that THA was not selected as a primary procedure despite presence
of severe femoral head damage or severe acetabular impaction. Reduction
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and fixation of the acetabular fracture was performed to achieve fracture
healing, after which a planned THA could be performed. In recent studies
! the use of ORIF in combination with acute THA has been shown to be
successful when used in selected elderly patients with acetabular fractures. If
such an approach had been used in some of the elderly patients in the present
study the number of secondary THA would conceivably have decreased.

The improvement over time in the two physical SF-36 domains, PF and
RP, was still apparent at 24 months post-surgery. Persistent improvement
will be assessed in a planned 60 month post-surgery follow-up. In the other 6
domains we found no change over time. Patients were closest to reference
population in the domain MH, with scores well within the limit of minimal
clinical relevant difference as defined by half a standard deviation. This was
also the case for the domains GH and SF, where scores at the final follow-up
were close to reference population mean and within half a standard devia-
tion.

Strengths and limitations

A prospective design is an advantage in QoL studies, and this was a funda-
mental strength in all studies in the present work. Furthermore, all studies
were observational cohorts from consecutive series with no selection bias.
All patients referred to us for surgical treatment with internal fixation of an
injured pelvis were included. The Swedish system of personal identification
numbers makes it possible to trace patients home address securely, which is
especially beneficial in studies like these where the vast majority of patients
were referred from other regions of the country. The number of untraceable
patients was minimal compared with the situation in many other countries.
For instance, Oliver et al.'” in their study of 55 pelvic fracture patients ended
up with 35 of 55 (64 %) responding. In our study only 2 of 54 patients (3 %)
could not be traced and the response rate was 83 %. Noteworthy is that only
one of the reachable patients without psychiatric disorder chose not to re-
spond. In other words, in the current study design a high level of compliance
was assured.

A limitation of the studies include the lack of pre-injury QoL assessment
for comparison with the reference population, leading to the possibility that
observed differences during follow-ups were not fully attributable to the
pelvic injury. In study I there was a subgroup of patients with pelvic ring
injuries that suffered their injury following a self-destructive jump, and their
preinjury QoL can therefore reasonably be expected to be lower than a refer-
ence population. Attempts have been made, especially in patients with less
severe injuries, to retrospectively assess QoL prior to the injury, but in the
present work involving severely injured patients, it was deemed unlikely that
a reliable retrospective assessment could be obtained.

In outcome studies with generic instruments it is always difficult to know
to what extent associated injuries account for the reported QoL. Associated
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injuries were frequent in both studied fracture groups, and especially in pa-
tients with pelvic ring injuries. A review > has pointed out that in pelvic
fracture patients the rate of associated injuries is very high. Michaels and
associates ° showed that blunt trauma patients with orthopaedic injuries
scored worse than patients without orthopaedic injuries in six of eight SF-36
domains at 12 months post-surgery. They concluded that patients with or-
thopaedic injuries experience prolonged disability, which by 12 months en-
compassed physical, psychological, social, occupational and financial com-
ponents measured with the Sickness Impact Profile. This is in agreement
with our findings, where patients reported a wide range of problems after
pelvic fracture. Ponsford and colleagues’™, studying various severely injured
orthopaedic trauma patients, found significant levels of disability in all do-
mains of the SF-36 at 12 and 24 months post-surgery, 93 % of whom were
injured in MVA. This is in agreement with the present study’s finding of
lowered scores in all SF-36 domains at 24 months following severe ortho-
paedic trauma in the form of pelvic ring injuries. In the Ponsford study, pa-
tients with lower limb fractures had more pain and poorer physical outcome
than patients with fractures in other locations. In the present study, apart
from having a severe pelvic fracture, a lower extremity fracture was the most
common associated injury.

Another study limitation was, as always in complex fracture cohorts, the
number of patients. In study I patients were included over a period of three
years and followed for two years. This resulted in a prospective series of
comparable size, but with more responders than previously reported. None-
theless, the major fracture groups B and C were somewhat small for com-
parison. In study II, inclusion criteria were extremely specific, and there was
no intention of proceeding for an extended time-period, as it was a qualita-
tive multi-professional study. In study III and IV where patients were in-
cluded during four years and followed for two years there was a relatively
large number of patients when comparing to other prospective series in the
literature.

Suicidal jump

The most important findings in study II were that all patients were still alive
at four years and only one patient had made a new suicide attempt. These
findings are in contradiction to the common belief that there is a high risk of
further attempts in this group of patients. To the author’s knowledge, QoL
measurements for survivors after severe suicide attempt by jumping have not
previously been reported extensively in medical literature. Therefore, the
finding that these instruments could be used in this patient group was valu-
able. Quality of life, at follow up, was reported to be high in at least some of
these severely traumatized patients. Additionally, by adding careful psychi-
atric assessment it was possible to increase the number of patients where
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information regarding QoL aspects could be retrieved, as two of the patients
who did not respond to the SF-36 accepted a request for interview.

The patient’s perspective in QoL variables differed between young and
middle-aged patients, where younger patients scored higher in all domains;
the number of patients in this comparison was small, however. Based on the
LiSat-11 instrument, satisfaction with life as a whole was higher in younger
patients. Studies of survivors after jumping have shown a high rate of pre-
jump treatment for psychiatric disorders. It has also been shown that patients
with such disorders sustain more severe injuries when falling from a height,
compared with patients without disorders. SCID-interviews in the present
study revealed that eight out of 12 patients had a psychiatric diagnosis and
more than half were on psychotropic medication. Based on the height of the
jump in combination with the outcome from the interviews of the patients,
the suicide attempts were considered as very serious. The reason for the fe-
male predominance among survivors in the present study is unclear. One
possible explanation is that males jumped from greater heights than females
and this reduced the chance of survival accordingly. In a case series of 50
individuals who committed suicide by jumping there were 64 % men’. As
the prerequisite for inclusion in our study was a fractured pelvis we do not
have any information about jumpers who survived without an injured pelvis,
or jumpers who died at scene.

There are some methodological problems when studying this group of pa-
tients. If a psychiatric disorder exists, patients can be difficult to approach
and exhibit reluctance in responding to mail requests or phone-calls. The
results of this qualitative multi-professional study can reassure the staff in
somatic acute wards, faced with the challenging situation of taking care of a
multi-injured suicide jump survivor that these patients might recuperate to a
satisfactory QoL.

Acetabular trauma questionnaire

An instrument for evaluation of surgical treatment of acetabular fractures
was developed. All patients were assessed prospectively at 6, 12 and 24
months following surgery, and SF-36 was used for comparison. We chose a
six-graded VDS, for several reasons. Six distinct phrases in logical ascend-
ing order can be formulated, which has been proven fruitful in many instru-
ments "* "’ in addition to the SF-36. It makes it easier for patients to respond
when instruments are used in conjunction. If too many answer alternatives
are chosen, it will be difficult for patients to understand and decide. We con-
sidereed four answering alternatives to be definitely too few, as it ap-
proaches answering a dichotomy. Five or six answering alternatives works
fine as proven in the SF-36; it can be considered an advantage not to have a
middle alternative risking to attract unproportional attention from respon-
dents to take the “easy way out” and go for the middle without reflection.
Results from a six-graded VDS are possible to dichotomise, and also to
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trichotomise, in analysis and descriptive presentation. The high number of
responders in our study indicates that patient burden was low.

SF-36 comes in different layouts, and we chose the two-page variant in-
stead of the lengthier, while it sems easier to grasp. Fewer pages are natu-
rally more appetizing for patients, especially in the case when other instru-
ments are tagged on. When using the SF-36 together with other question-
naires, it is recommended by the originators to secure SF-36 first in the bat-
tery of questions, which we did, in order not to influence the patients prior to
those questions.

Self-assessment has many advantages, evident in the case when patients
are spread over a large geographical area. Patients do not need to travel far
distances for follow-up; response rates can be higher which reduces bias.
The patients actually express their opinion, instead of the treating physician
interpreting. If the patient is allowed to reflect in the home environment
stress from visiting a hospital is naturally eliminated. Patients that do well
can lack motivation to show up for physical examination, especially as time
passes. Patients that do poorly can also be reluctant to take part in follow-
ups, especially where travelling is involved.

A general examination of the responses to the 11 initial questions showed
that all 6 alternatives had been chosen by patients in all items, but there was
no ceiling effect. This means that there was no need for a new answering
alternative further to the right of the proposed maximum discomfort. Floor-
ing effects are not an issue as alternatives with less discomfort than none
cannot be formulated.

The responses at 6 months post-surgery were scrutinized and subjected to
statistical analysis, resulting in a 2-step reduction process. Factor analysis
revealed four factors in 9 questions, and when weak factors difficult to inter-
pret were removed six items remained: pain, walking, hip motion, leg numb-
ness, sexual life and operation scar. Correlation with SF-36 was high. The
three items pain, walking and hip motion were all strong in one factor, “Hip
score”. The three items leg numbness, sexual life and operation scar were all
strong as separate factors.

Analysis of the responses to open questions was made to influence the
construction of the instrument. No specific new item was frequently reported
by patients, but they amplified two of the closed quesstions, namely discom-
fort regarding peripheral neurology in the legs and discomfort regarding the
operation scar. The majority of freely formulated responses concerned ac-
tivities of daily living, with various inabilities reported, leading to the con-
struction of a seventh question to assess impact on daily life activities from
the pelvic injury.

During the progress of our studies several interesting publications have
been made. In a study by Ovre et al. (2005)* they concluded that the origi-
nal and modified Merle d'Aubigné-Postel scores as well as the HHS are
skewed with a considerable ceiling effect limiting their use. In a following
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study from the same institution Ovre et al. (2007)"® proposed a modified
HHS with lower ceiling effects and better discriminative qualities. In a sys-
tematic review study of the HHS by Wamper et al. (2010)” of 59 studies
over half of the studies (31/59) revealed unacceptable ceiling effects and
they concluded that the content validity of the HHS is inadequate.

Results from instruments producing ordinal data can be reported in differ-
ent ways. The distance between the answer alternatives in ordinal data is
unknown, however. Even with the calculation of various summary scores,
ordinal data cannot transform into a continuous variable. A summary of the
items can be done without weighting certain items, this method is used in
many scores. The three first questions in our new questionnaire concerning
pain, walking and hip motion can proposedly be summed into a “Hip score”,
ranging from O (best) to 15 (worst), when 0 is representing the lowest score
“No discomfort” and 5 is representing the highest score “Very severe dis-
comfort” in each of the items. The three areas of interest in our Hip score are
the same as in the original and modified Merle D'Aubigné-Postel Score as
well as the HHS, but are obtained through patient self-assessment. When
grouped in relation to post-operative fracture reduction into two groups,
reduction 0-1 mm or >2mm, our study showed that the group with anatomic
reduction had superior results (Figure 27). This bar graph displaying fre-
quency values illustrates that the most common result for the anatomically
reduced belonged to the best group with hip scores in first (best) interval. It
also illustrates decreasing frequency for each interval to the right, so that the
least common result belonged to the last (worst) interval. The frequency
pattern for hip scores in the group with non-anatomic reduction was quite
different, where the most common result belonged to the third interval.

Ordinal data are difficult to compare between persons, but are quite suit-
able to measure change over time in patients. The reported result can natu-
rally be either better, unchanged or worse. The exact distance between cate-
gories remains nonetheless unknown, exemplified by the fact that if one
person reports being 2 categories better than the previous period and another
person reports being 1 category better, it cannot be maintained that the first
person has improved more than the other. Individuals respond based upon
their own experiences; it can only be said that both persons have improved.
When describing the pattern of change for ordinal data there are several
nonparametric methods such as the Sign test, McNemar-Bowker, Wilcoxon
signed rank test and Friedman test; they all have certain limitations. Svens-
sons method ¥ is a constructive way to describe the pattern of change for
ordinal data. Cell frequencies and cumulative frequencies in a contingency
table are descriptive. Svensson’s method ranks the paired assessments keep-
ing the cumulative frequencies intact. Values for the three measurements
relative rank position, relative rank concentration and relative rank variance
are calculated with 95% confidence intervals; and an ROC-curve can be
plotted. In our study 29-55% of the patients reported unchanged discomfort
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between the time-points regarding the six questions, and individual variation
towards both better and worse was reported. The largest individual variation
was for the variable leg numbness between 6 months and 2 years.

In summary, analysis of the acetabular fracture patients responses to the
closed and open questions led to the instrument composed of six questions
regarding “Pain”, “Walking”, “Hip motion”, “Leg numbness”, “Sexual life”,
“Operation scar” and a global question concerning impact on daily life ac-
tivities as presented in Figure 24. Using the same methodology a question-

naire for patients with pelvic ring injuries could conceivably be created.
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Conclusions
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Quality of life in patients with pelvic ring injuries was lower than
the reference population at two years following surgical treatment

Patients surviving suicide attempts by jumping sustaining pelvic ring
injuries or acetabular fractures requiring surgical treatment, had high
survival and low recurrence of self-destructive behaviour; and qual-
ity of life was high in younger patients

Quality of life in patients with acetabular fractures was lower than
the reference population at two years following surgical treatment;
physical domains improved with time, and quality of life was higher
in patients with anatomical reduction

Condition-specific discomfort in patients with acetabular fractures
can be assessed using six questions related to discomfort concerning
“Pain”, “Walking”, “Hip motion”, “Leg numbness”, “Sexual life”,
“Operation scar” and one global question concerning impact on
daily life activities



Future studies

There are some natural directions for future study in line with the findings of
this thesis.

e Assessment of pre-injury QoL for patients with pelvic ring injuries

e Assessment of pre-injury QoL for patients with acetabular fractures

e Study of subgroups of acetabular fracture patients, such as the eld-
erly, and assessment of QoL and functional outcome in these groups

using the new instrument described in this work

e Development of a condition-specific outcome instrument for pa-
tients with pelvic ring injuries
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Summary in Swedish

Det 6vergripande mélet var att studera det kirurgiska resultatet efter backen-
frakturer med fokus pa utvardering fran patientens perspektiv, av dessa ofta
allvarliga skador med langtgéende konsekvenser pa flera plan. Alla vuxna
patienter som opererades for backenringskada eller acetabularfraktur (led-
skélen som ledar mot hoftkulan) vid ortopedkliniken pa Akademiska sjukhu-
set, Uppsala, foljdes frdn 2003 och framat med instrument som maéter livs-
kvalitet. Patienterna kom fr&n ménga olika regioner i landet, vanligaste ska-
demekanismen var trafikolycka. Studie I inkluderade 54 patienter med back-
enringskada under aren 2003 — 2005 som f6ljdes i 2 &r. Tva instrument
anvandes, SF-36 for hélsorelaterad livskvalitet och LiSat-11 for livstillfreds-
stillelse. 45 patienter besvarade enkéterna och de 14g ldgre &n normalbefolk-
ning i bada mattens ménga olika parametrar. Studie II var ett kvalitativt sam-
arbete med psykiatrisk expertis, och inkluderade 12 patienter som overlevt
sjalvmordsforsok via hopp fran hog hojd, och adragit sig operationskravande
backenringskada eller acetabularfraktur. Fyra ar efter skadan levde alla pati-
enter, och SCID-intervjuer utforda av psykiatriker visade 1&g forekomst av
sjalvdestruktiva handlingar och hog livskvalitet i de yngre patienterna. Stu-
die III inkluderade 136 patienter med acetabularfraktur som foljdes i 2 ar.
Rontgenbilder efter operation delade materialet i de tva grupperna 106 pati-
enter med 0-1 mm kvarstaende frakturglipa, och 30 patienter med 2 mm eller
mer. 129 patienter besvarade enkiterna, och livskvalitet var hdgre i gruppen
med bist operationsresultat. Fysiska doméner i SF-36 instrumentet forbéttra-
des med tiden, 4ven om de fortfarande lag lagre 4n normalbefolkningen.
Studie IV hade mélet att utveckla ett specifikt utvarderingsinstrument for
patienter med acetabularfraktur. Slutna och 6ppna fragor stilldes till 127
konsekutiva acetabularfrakturpatienter vid 6, 12 och 24 manader. Svaren
validerades genom faktoranalys och svarskategorisering vilket resulterade i
en multi-faktoriell verbalt deskriptiv skala med sex specifika fragor angéen-
de smérta, gdngformaga, hoftrorlighet, kinselnedséttning i ben, sexualliv,
operationsirr och en global friga om bickenskadans paverkan pé vardagsli-
vet.

58



References

10.

11.

12.

13.

14.

15.

Matta, J.M., Fractures of the acetabulum: accuracy of reduction and
clinical results in patients managed operatively within three weeks after the
injury. J Bone Joint Surg Am, 1996. 78(11): p. 1632-45.

Matta, J.M. and P. Tornetta, 3rd, Internal fixation of unstable pelvic ring
injuries. Clin Orthop, 1996(329): p. 129-40.

Letournel, E., Acetabulum fractures: classification and management. Clin
Orthop Relat Res, 1980(151): p. 81-106.

Letournel, E., [Fractures of the cotyloid cavity, study of a series of 75
cases.]. J Chronic Dis, 1961. 82: p. 47-87.

Matta, J.M., Operative treatment of acetabular fractures through the
ilioinguinal approach. A 10-year perspective. Clin Orthop Relat Res,
1994(305): p. 10-9.

Mayo, K.A., Open reduction and internal fixation of fractures of the
acetabulum. Results in 163 fractures. Clin Orthop Relat Res, 1994(305): p.
31-7.

Tornetta, P., 3rd, K. Dickson, and J.M. Matta, Qutcome of rotationally
unstable pelvic ring injuries treated operatively. Clin Orthop, 1996(329): p.
147-51.

Tornetta, P., 3rd and J.M. Matta, Outcome of operatively treated unstable
posterior pelvic ring disruptions. Clin Orthop, 1996(329): p. 186-93.
Reilly, M.C., D.M. Zinar, and J.M. Matta, Neurologic injuries in pelvic
ring fractures. Clin Orthop Relat Res, 1996(329): p. 28-36.

Rommens, P.M., et al., Surgical management of pelvic ring disruptions.
Indications, techniques and functional results. Unfallchirurg, 1992. 95(9):
p- 455-62.

Rommens, P.M., P.L. Broos, and P. Vanderschot, [Preparation and
technique for surgical treatment of 225 acetabulum fractures. 2 year results
of 175 cases]. Unfallchirurg, 1997. 100(5): p. 338-48.

Pohlemann, T., et al., The Hannover experience in management of pelvic
fractures. Clin Orthop, 1994(305): p. 69-80.

Judet, R., J. Judet, and E. Letournel, Fractures of the Acetabulum:
Classification and Surgical Approaches for Open Reduction. Preliminary
Report. J Bone Joint Surg Am, 1964. 46: p. 1615-46.

Anglen, J.O., et al., The "Gull Sign": a harbinger of failure for internal
fixation of geriatric acetabular fractures. J Orthop Trauma, 2003. 17(9): p.
625-34.

Hessmann, M.H., S. Nijs, and P.M. Rommens, [Acetabular fractures in the
elderly. Results of a sophisticated treatment concept]. Unfallchirurg, 2002.
105(10): p. 893-900.

59



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

60

Moed, B.R., S.E. WillsonCarr, and J.T. Watson, Results of operative
treatment of fractures of the posterior wall of the acetabulum. ] Bone Joint
Surg Am, 2002. 84-A(5): p. 752-8.

Oliver, C.W., et al., Outcome after pelvic ring fractures: evaluation using
the medical outcomes short form SF-36. Injury, 1996. 27(9): p. 635-41.
Totterman, A., et al., A protocol for angiographic embolization in
exsanguinating pelvic trauma: a report on 31 patients. Acta Orthop, 2006.
77(3): p. 462-8.

Lindahl, J. and E. Hirvensalo, Outcome of operatively treated type-C
injuries of the pelvic ring. Acta Orthop, 2005. 76(5): p. 667-78.

de Ridder, V.A., et al., Results of 75 consecutive patients with an
acetabular fracture. Clin Orthop Relat Res, 1994(305): p. 53-7.

Ruesch, P.D., et al., 4 prospective study of surgically treated acetabular
fractures. Clin Orthop Relat Res, 1994(305): p. 38-46.

Wright, R., et al., Acetabular fractures: long-term follow-up of open
reduction and internal fixation. J Orthop Trauma, 1994. 8(5): p. 397-403.
Matta, J.M., D.K. Mehne, and R. Roffi, Fractures of the acetabulum. Early
results of a prospective study. Clin Orthop Relat Res, 1986(205): p. 241-50.
Majeed, S.A., Grading the outcome of pelvic fractures. J Bone Joint Surg
Br, 1989. 71(2): p. 304-6.

Ware, J.E., Jr. and C.D. Sherbourne, The MOS 36-item short-form health
survey (SF-36). I. Conceptual framework and item selection. Med Care,
1992. 30(6): p. 473-83.

McHorney, C.A., J.E. Ware, Jr., and A.E. Raczek, The MOS 36-Item Short-
Form Health Survey (SF-36): II. Psychometric and clinical tests of validity
in measuring physical and mental health constructs. Med Care, 1993.
31(3): p. 247-63.

Teh, J., et al., Jumpers and fallers: a comparison of the distribution of
skeletal injury. Clin Radiol, 2003. 58(6): p. 482-6.

Cantor, C.H.,, M.A. Hill, and E.K. McLachlan, Suicide and related
behaviour from river bridges. A clinical perspective. Br J Psychiatry, 1989.
155: p. 829-35.

Gunnell, D. and M. Nowers, Suicide by jumping. Acta Psychiatr Scand,
1997.96(1): p. 1-6.

Prasad, A. and G.G. Lloyd, Attempted suicide by jumping. Acta Psychiatr
Scand, 1983. 68(5): p. 394-6.

Gruen, G.S., et al., Functional outcome of patients with unstable pelvic ring
fractures stabilized with open reduction and internal fixation. J Trauma,
1995. 39(5): p. 838-44; discussion 844-5.

Miranda, M.A., et al., Pelvic ring injuries. A long term functional outcome
study. Clin Orthop, 1996(329): p. 152-9.

Nepola, J.V., et al., Vertical shear injuries: is there a relationship between
residual displacement and functional outcome? J Trauma, 1999. 46(6): p.
1024-9; discussion 1029-30.

Pohlemann, T., et al., Outcome after pelvic ring injuries. Injury, 1996. 27
Suppl 2: p. B31-8.



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Van den Bosch, E.-W., et al., Functional outcome of internal fixation for
pelvic ring fractures. J Trauma, 1999. 47(2): p. 365-71.

Bucholz, R.W., The pathological anatomy of Malgaigne fracture-
dislocations of the pelvis. ] Bone Joint Surg Am, 1981. 63(3): p. 400-4.
Tile, M., Acute Pelvic Fractures: I. Causation and Classification. J] Am
Acad Orthop Surg, 1996. 4(3): p. 143-151.

Pennal, G.F., et al., Pelvic disruption: assessment and classification. Clin
Orthop Relat Res, 1980(151): p. 12-21.

Young, J.W., et al., Pelvic fractures: value of plain radiography in early
assessment and management. Radiology, 1986. 160(2): p. 445-51.

Fracture and dislocation compendium. Orthopaedic Trauma Association
Committee for Coding and Classification. J Orthop Trauma, 1996. 10
Suppl 1: p. v-ix, 1-154.

Marsh, J.L., et al., Fracture and dislocation classification compendium -
2007: Orthopaedic Trauma Association classification, database and
outcomes committee. J Orthop Trauma, 2007. 21(10 Suppl): p. S1-133.
Henderson, R.C., The long-term results of nonoperatively treated major
pelvic disruptions. J Orthop Trauma, 1989. 3(1): p. 41-7.

Fell, M., A. Meissner, and R. Rahmanzadeh, [Long-term outcome after
conservative treatment of pelvic ring injuries and conclusions for current
management]. Zentralbl Chir, 1995. 120(11): p. 899-904; discussion 904.
Starr, A.J., et al., Percutaneous screw fixation of fractures of the iliac wing
and fracture-dislocations of the sacro-iliac joint (OTA Types 61-B2.2 and
61-B2.3, or Young-Burgess "lateral compression type II" pelvic fractures).
J Orthop Trauma, 2002. 16(2): p. 116-23.

Routt, M.L., Jr., et al., Early results of percutaneous iliosacral screws
placed with the patient in the supine position. J Orthop Trauma, 1995. 9(3):
p- 207-14.

Routt, M.L., Jr., S.E. Nork, and W.J. Mills, Percutaneous fixation of pelvic
ring disruptions. Clin Orthop Relat Res, 2000(375): p. 15-29.

Borrelli, J., Jr., et al., Functional outcome after isolated acetabular
fractures. J Orthop Trauma, 2002. 16(2): p. 73-81.

Giannoudis, P.V., et al., Operative treatment of displaced fractures of the
acetabulum. A meta-analysis. ] Bone Joint Surg Br, 2005. 87(1): p. 2-9.
Spencer, R.F., Acetabular fractures in older patients. J Bone Joint Surg Br,
1989. 71(5): p. 774-6.

Stockle, U., et al., Treatment of complex acetabular fractures through a
modified extended iliofemoral approach. J Orthop Trauma, 2002. 16(4): p.
220-30.

Ragnarsson, B., G. Danckwardt-Lilliestrom, and B. Mjoberg, The triradiate
incision for acetabular fractures. A prospective study of 23 cases. Acta
Orthop Scand, 1992. 63(5): p. 515-9.

Siebenrock, K.A., et al., Trochanteric flip osteotomy for cranial extension
and muscle protection in acetabular fracture fixation using a Kocher-
Langenbeck approach. J Orthop Trauma, 2006. 20(1 Suppl): p. S52-6.
EuroQol--a new facility for the measurement of health-related quality of
life. The EuroQol Group. Health Policy, 1990. 16(3): p. 199-208.

61



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

62

Fugl-Meyer, A.R., R. Melin, and K.S. Fugl-Meyer, Life satisfaction in 18-
to 64-year-old Swedes: in relation to gender, age, partner and immigrant
status. J Rehabil Med, 2002. 34(5): p. 239-46.

Ware, J.E., M. Kosinski, and S.D. Keller, SF-36 physical and mental health
summary scales: A user’s manual. The Health Institute, New England
Medical Center, Boston, 1994.

Sullivan, M., J. Karlsson, and J.E. Ware, Jr., The Swedish SF-36 Health
Survey--1. Evaluation of data quality, scaling assumptions, reliability and
construct validity across general populations in Sweden. Soc Sci Med,
1995. 41(10): p. 1349-58.

Taft, C., J. Karlsson, and M. Sullivan, Do SF-36 summary component
scores accurately summarize subscale scores? Qual Life Res, 2001. 10(5):
p. 395-404.

Fugl-Meyer, A.R., I.-B. Brinholm, and K.S. Fugl-Meyer, Happiness and
domain-specific life satisfaction in adult northern Swedes. Clin Rehab,
1991. 5: p. 25-33.

Anke, A.G. and A.R. Fugl-Meyer, Life satisfaction several years after
severe multiple trauma--a retrospective investigation. Clin Rehabil, 2003.
17(4): p. 431-42.

Snekkevik, H., et al., Is sense of coherence stable after multiple trauma?
Clin Rehabil, 2003. 17(4): p. 443-53.

Majeed, S.A., External fixation of the injured pelvis. The functional
outcome. J Bone Joint Surg Br, 1990. 72(4): p. 612-4.

D'Aubigne, R.M. and M. Postel, Function al results of hip arthroplasty
with acrylic prosthesis. ] Bone Joint Surg Am, 1954. 36-A(3): p. 451-75.
Harris, W.H., Traumatic arthritis of the hip after dislocation and
acetabular fractures: treatment by mold arthroplasty. An end-result study
using a new method of result evaluation. J Bone Joint Surg Am, 1969.
51(4): p. 737-55.

Ovre, S., et al., Comparison of distribution, agreement and correlation
between the original and modified Merle d'Aubigne-Postel Score and the
Harris Hip Score after acetabular fracture treatment: moderate agreement,
high ceiling effect and excellent correlation in 450 patients. Acta Orthop,
2005. 76(6): p. 796-802.

Pohlemann, T., et al., [Outcome evaluation after unstable injuries of the
pelvic ring]. Unfallchirurg, 1996. 99(4): p. 249-59.

Kabak, S., et al., Functional outcome of open reduction and internal

fixation for completely unstable pelvic ring fractures (type C): a report of

40 cases. J Orthop Trauma, 2003. 17(8): p. 555-62.

Mears, D.C., J.H. Velyvis, and C.P. Chang, Displaced acetabular fractures
managed operatively: indicators of outcome. Clin Orthop Relat Res,
2003(407): p. 173-86.

Murphy, D., et al., Outcome after acetabular fracture. Prognostic factors
and their inter-relationships. Injury, 2003. 34(7): p. 512-7.

Miller, A.N., et al., The radiological evaluation of acetabular fractures in
the elderly. J Bone Joint Surg Br, 2010. 92(4): p. 560-4.



70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Carroll, E.A., et al., Treatment of acetabular fractures in an older
population. J Orthop Trauma, 2010. 24(10): p. 637-44.

Ward, A.J. and T.J. Chesser, The role of acute total hip arthroplasty in the
treatment of acetabular fractures. Injury, 2010. 41(8): p. 777-9.

Failinger, M.S. and P.L. McGanity, Unstable fractures of the pelvic ring. J
Bone Joint Surg Am, 1992. 74(5): p. 781-91.

Michaels, A.J., et al., Traditional injury scoring underestimates the relative
consequences of orthopedic injury. J Trauma, 2001. 50(3): p. 389-95;
discussion 396.

Ponsford, J., et al., Factors influencing outcome after orthopedic trauma. J
Trauma, 2008. 64(4): p. 1001-9.

Lindqvist, P., et al., Are suicides by jumping off bridges preventable? An
analysis of 50 cases from Sweden. Accid Anal Prev, 2004. 36(4): p. 691-4.
Hudak, P.L., P.C. Amadio, and C. Bombardier, Development of an upper
extremity outcome measure: the DASH (disabilities of the arm, shoulder
and hand) [corrected]. The Upper Extremity Collaborative Group
(UECG). Am J Ind Med, 1996. 29(6): p. 602-8.

Fairbank, J.C. and P.B. Pynsent, The Oswestry Disability Index. Spine
(Phila Pa 1976), 2000. 25(22): p. 2940-52; discussion 2952.

Ovre, S., et al., Modification of the Harris Hip Score in acetabular fracture
treatment. Injury, 2007. 38(3): p. 344-9.

Wamper, K.E., et al., The Harris hip score: Do ceiling effects limit its
usefulness in orthopedics? Acta Orthop. 81(6): p. 703-7.

Svensson, E., Ordinal invariant measures for individual and group changes
in ordered categorical data. Stat Med, 1998. 17(24): p. 2923-36.

63






Imagine



Acta Universitatis Upsaliensis

Digital Comprehensive Summaries of Uppsala Dissertations
from the Faculty of Medicine 659

Editor: The Dean of the Faculty of Medicine

A doctoral dissertation from the Faculty of Medicine, Uppsala
University, is usually a summary of a number of papers. A few
copies of the complete dissertation are kept at major Swedish
research libraries, while the summary alone is distributed
internationally through the series Digital Comprehensive
Summaries of Uppsala Dissertations from the Faculty of
Medicine. (Prior to January, 2005, the series was published
under the title “Comprehensive Summaries of Uppsala
Dissertations from the Faculty of Medicine”.)

Distribution: publications.uu.se
urn:nbn:se:uu:diva-149168

Gu

ACTA
UNIVERSITATIS
UPSALIENSIS
UPPSALA
2011





