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Key elements to success

Research is team effort. 

In surgery, there are some crucial steps that 
must be fulfilled to ensure the desired outcome. 
Similarly, some key elements are required in 
research for successful results. In orthopedic 
research, these elements are identified as; teams 
working efficiently in a friendly and positive 
environment often result in rewarding research 
projects.

The year 2020 resulted in a slight increase 
in publications compared to previous years. 
Unfortunately, we had no PhD defenses during 
the course of the year, but as 2019 was at an 
all-time high, a reduction was expected this year. 
We hope and believe that 2021, again, will be a 
fruitful year in terms of dissertations. 

As most typical meeting venues were cancelled 
or postponed this year due to Covid-19, the 
visibility of our group among colleagues was 
lower than usual, but this is an international 
challenge in the community. Fortunately, the 
team received a strong recognition from Guri 
Ekås’ PhD defense on pediatric ACL injuries. 
Her work was nominated to the PhD-award in 

the British Journal of Sports Medicine as one of 
the top ranked journals in our field.
Contributions from our medical students are 
increasing and are expected to further increase 
next year. We try to engage them actively in 
research in order to make them interested in the 
importance of orthopedic surgery. 

Our key strategy concerning common injuries 
in common patients enables us to make a 
difference for many patients subjected to various 
orthopedic illnesses. The prospects for next 
year looks very positive. We aim for continuous 
growth of our team, and look forward to explore 
and solve challenges in orthopedic surgery. 

All the best for 2021, and keep up the good work.

Lørenskog, December 2020.

Asbjørn Årøen
Professor and Research Group Leader
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Orthopedic Research Comittee

Members of the Orthopedic Research Committee
Asbjørn Årøen Group leader

Aron Adelved Rep. Supervisor for PhD-candidates

Inni S. Figenschou Rep. Residents

Jakob V. Nordbø Rep. PhD students

Rune B. Jakobsen Rep. Supervisor for PhD-candidates

Stefans Bartels Rep. Management of departement

Stein-Erik Utvåg Rep. University employees

Tor Kristian M. Andresen Rep. Residents

Wenche Bjerkestrand Jacobsen Rep. Nurses

Inger Lene Brovold Research coordinator

Johanna A. Gjestland Research coordinator

The research committee´s main tasks are to:
• Develop the department´s research strategy.
• Promote research and research training for workers at the department. 
• Contribute to developing the research activity.
• Ensure high research quality and publication frequency within the Orthopedic Research Group.
• Improve the communication of orthopedic research and published results from the group.
• Ensure that research is maintained a high priority within the department.
• Assess all research projects before start-up and ensure that initiated projects are finalized.

From left: Wenche B. Jacobsen, Aron Adelved, Jakob V. Nordbø, Rune B. Jakobsen, 
Stein-Erik Utvåg, Asbjørn Årøen, Tor Kristian M. Andresen
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Ortophedic Research Group Best Paper Award 2019

Filip C. Dolatowski was awarded Best Paper Award 2019 
by the Orthopedic Research Group for his article on the 
mulit-center-RCT on screw Fixation vs hemiarthroplasty 
for nondisplaced femoral neck fractures in elderly 
patients.

Funding, prizes and awards

Internal Strategic Research Funding 2021  Akershus University Hospital

PhD candidate Annette Wikerøy and supervisor Rune Bruhn Jakobsen recieved 250 000 NOK for the 
project ”Fractures of the Proximal Humerus, Two Prospective Randomized Controlled Trials on the 
Treatment”.

Idéprisen 2020 from Inven2

Max Temmesfeld recieved, together with his project group, Idéprisen 2020 from Inven2, for their 
project on developing a product that makes surgical helmets infection-proof for Covid-19.

Arthrex scholarship

Guri Ekås recieved the Arthrex scholarship for best arthroscopy related publication in 2020.

The Norwegian Orthopedic Association: NOF scholarship 

Guri Ekås was awarded 50 000 NOK from the Norwegian Orthopedic Association.

The Norwegian Orthopedic Association: LIS scholarship

Max Temmesfeld was awarded 50 000 NOK from the Norwegian Orthopedic Association.

Best presentation at the Norwegian Orthopedic Society´s Meeting 2020 

Guri Ekås was awarded 10 000 NOK for best presentation for ”The relationship between ACL 
deficiency and posterior tibial slope in skeletally immature patients”. 
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Ongoing research projects
Upper extremity

Plate Fixation versus Intramedullary Nailing of 3 and 4 part Proximal Humerus 
Fractures. A Prospective, Double Blinded Randomized Controlled Trial
Project group: Annette K.B. Wikerøy MD PhD student, Per-Henrik Randsborg MD PhD, Hendrik S.F. Fuglesang MD PhD, 
Rune B. Jakobsen MD PhD

Introduction:
The population is ageing and the incidence of 
proximal humerus fractures (PHF) is increasing. 
New angle-stable implants give better stability 
for complex osteoporotic fractures, thus more 
fractures are treated surgically. The most 
common complications are related to the 
osteosynthesis-material: varus failure (4-14%) or 
penetration of screws through the cartilage in the 
shoulder joint. The most common implant used 
in Norway is the locking stable plate, but many 
other countries use locking stable nails. The two 
methods seem to have comparable functional 
results; there may be a slight higher complication 
rate with the plates. Both implants require 
adequate reduction; they provide fixation options 
for stabilizing the tuberosities and the calcar. The 
nails may add additional stability hindering varus 
failure when introduced flush or just below the 
cartilage surface. The locking plate may stabilize 
the tuberosities more rigid and it provides more 
angle stable screws in the humeral head to 
hinder osteosynthesis failure. We will conduct 
a prospective randomized controlled trial to 
compare nail versus plate fixation in 3 and 4 part 
PHFs. These two well established methods have 
not been compared in a level one manner.

Aim:
The aim is to compare the surgical management 
of complex 3- and 4-part PHFs with angular 
stable plate or nail in light of radiological, 
economical and clinical outcome.

Materials and methods:
The trial is a single-center randomized controlled 
trial. Patients admitted to Ahus from 01.10.16 to 
05.10.21 with a displaced 3 or 4-part proximal 
humeral fracture of OTA/ AO group 11B2 or 11C2 
in need of surgical treatment will be randomly 

allocated to two groups; intramedullary nailing or 
angular stable plate fixation. 

Results:
Inclusion is still ongoing, thus no results are yet 
available.

Present status:
68 patients are included in the trial. 

Funding:
Ahus Int. Strategic Research Funding 2018    217 500 NOK
Sofies Minde Orthopedic AS, Grant 2018          349 725 NOK 
Ahus Int. Strategic Research Funding 2017    150 000 NOK
Sofies Minde Orthopaedic AS, Grant 2017    389 000 NOK
Norw. Ortho. Society, Research Grant 2016      50 000 NOK
Smith and Nephew’s Research Scholars. 2016    25 000 NOK
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Operative Treatment versus Conservative Treatment of 2-part Proximal Humerus 
Fractures
Project group: Annette K.B. Wikerøy MD PhD student, Per-Henrik Randsborg MD PhD, Hendrik S.F. Fuglesang MD PhD, 
Rune B. Jakobsen MD PhD

Introduction:
PHFs represent a significant cost for the society 
and surgical fixation carries a substantial risk. The 
incidence of PHFs increases with age, and can 
be the factor that pivots the patient to a higher 
level of care. The 1 year mortality of PHF is 14-
17% for patients admitted to hospital. Despite 
these severe consequences, there is a lack of 
high-quality studies on the treatment of PHFs. 
There is no consensus on which patients with 
PHFs need surgery. 2-part fractures displaced 
more than 50% are often considered for surgical 
treatment in Norway. We wish to challenge this 
practice. This project aims to fill the knowledge 
gap by conducting a randomized controlled trial 
(RCT) comparing surgical fixation with non-
surgical management of displaced 2-part PHFs.  
Recent literature suggests a more conservative 
approach to displaced 2-part PHFs.  Despite this, 
surgical treatment trends increase in Norway. It 
is therefore important to systematically compare 
non-operative and surgical treatment to guide 
future practice.

Aim:
The aim of this RCT is to compare surgical fixation 
with non-surgical management of displaced 
2-part PHFs.
We will evaluate functional and radiological 
outcome, complications and costs. 

Material and methods:
The trial is a single-center randomized controlled 
trial (RCT). Patients with dislocated 2-part PHF 
from Ahus´ admission area are considered 
for inclusion. The follow-up is 1 year. The 
primary outcome measure is the DASH score, a 
Patient Reported Outcome Score. Independent 
physiotherapists blinded to treatment assess 
patients at follow-ups. The Orthopedic research 
group at Ahus has an excellent track record of 
conducting high-quality RCTs with very little loss 
to follow up. Because of Ahus’ large catchment 
area, high quality studies can be conducted in a 
timely manner.

Results:
Inclusion is ongoing.

Present status:
So far, 9 of 50 patients are included.
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“Radius C-study” - Volar Locked Plating versus Bridging External Fixation
Project group: Ola-Lars Hammer MD PhD student, Jan Erik Madsen MD Prof. (Oslo University Hospital), Ståle Clementsen 
MD PhD student, Per-Henrik Randsborg MD PhD

Introduction:
Earlier, the standard method of fixation of the 
most comminuted distal radius fractures was 
an external fixation supplemented by K-wires. 
Since the development of the volar locking plate 
technology, a new approach to the treatment 
of these fractures has gained popularity 
worldwide. Over the past couple of years, the 
volar locking plate has achieved dominance in 
the treatment of most fractures of the distal 
radius. This has occurred without the backing of 
large prospective, randomized studies. There is 
to date little solid scientific data to support this 
drastic change in treatment rationale. External 
fixation and volar locking plates differ widely in 
operative technique, duration of immobilization 
postoperatively and potential complications. 
The newer implants are also significantly more 
expensive than the established option of external 
fixation. 

Aim:  
We hope to disclose the various benefits and 
possible drawbacks of volar locked plating versus 
augmented external fixation, and hopefully make 
a recommendation for a treatment rationale. 

A secondary aim of our study is to thoroughly 
examine the cost of volar locked plating versus 
augmented external fixation.

Materials and methods:
We have designed a randomized, prospective 
study for comparison of volar locked plating 
versus Hoffman II bridging external fixation 
supplemented by K-wire fixation in patients with 
comminuted distal radius fractures, AO/OTA type 
C2 and C3. On the basis of power analysis, a total 
of 166 patients are to be included in this project. 
The follow-up period is two years and evaluation 
is based on x-ray analysis, grip strength, range of 
movement, pain and various tools to measure 
quality of life and satisfaction with the treatment 
(EQ-5d, SF-36, QuickDASH).

Present status: 
By February 2015, two-year follow-up of all 
patients was concluded. The authors spent 2016 
finishing the database, entering a substantial 
amount of data and performing the statistical 
analysis. During 2018 the first publication was 
completed. The second publication, focusing 
on the cost-benefit of surgical interventions 
following wrist fractures was published in 2020. 
The third publication focusing on Patient Rated 
Outcome Measures was submitted in 2020 and 
accepted for publication in March 2021. 

Funding: 
Ahus Int. Strategic Research Funding 2015    100 000 NOK
Ahus Int. Strategic Research Funding 2011    100 000 NOK
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Dupytren’s Disease Study: A Randomized Controlled Trial Comparing Clostridium 
Histolyticum with Needle Aponeurotomy
Project group: Ingi Thor Hauksson MD PhD student, Per-Henrik Randsborg MD PhD, Morten Havdal MD, Sigurd E 
Hoelsbrekken MD PhD

Introduction:
Open surgery (fascieectomy) has traditionally 
been considered the gold standard of treatment 
for Dupytren´s disease (Dd) despite considerable 
risk of complications. The average recurrence 
rates are about forty percent for fascieectomy 
and sixty percent for fasciotomy after four years. 
There is an increasing interest in Scandinavia 
in the treatment of Dd with Clostridium 
Histolyticum (Xiapex ®, Auxillium). The enzyme 
treatment may provide fewer complications 
and shorter sick leaves. However, the enzyme 
is expensive and long-term effects are not well 
documented. More studies are needed to analyze 
both short and long term clinical outcome as well 
as cost-benefit analysis.

Another treatment of Dupuytren’s contracture is 
aponeurotomy, a safe and inexpensive method 
by which the cord is severed with a needle. 
These two non-operative methods have not 
yet been compared in a properly designed RCT. 
This is of importance since both treatments 
may provide better and more cost effective 
treatment compared to open surgery. Moreover, 
serious complications rates may be lower. The 
two procedures leave little scar tissue lessening 
the challenges posed by the reoperations. 
Recurrence rate of contracture following different 
treatments of Dupuytren’s disease differs widely 
in the literature, and the rate is influenced by 
multiple factors. 

Aim:
To compare functional results and recurrence 
rate following enzymatic treatment versus needle 
aponeurotomy. 

Materials and methods:
80 patients with contracture of 30° or more 
in only one metacarpophalangeal (MCP) joint 
contracture of one of the three ulnar digits 
and less than 20° for the adjacent proximal 
interphalangeal (PIP) joint will be  
will be randomized to either:
 

1) Needle aponeurotomy
2) Clostridium Histolyticum treatment
Patients with primary disease of the hand. 

Clinical follow-ups at; 1 week, 4 weeks, 16 weeks 
and 1 year, 2 years and 5 years. Functional 
outcome scores: URAM, QuickDASH, EQ5D, brief 
MHQ, VAS pain and VAS patient satisfaction. 
Total passive extension contracture reduction, 
recurrence rate and registration of complications. 

Present status:
From the start of the study in October 2013 
through November 2016, 80 patients have been 
included and treated in the study. The follow up 
is currently ongoing.

Funding: 
Sophies Minde Orthopedic AS Grant 2014    350 000 NOK  
Ahus Int. Strategic Research Funding 2012    220 000 NOK   
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Acute Distal Biceps Tendon Rupture at Akershus University Hospital in Norway 
between 2012 to 2016
Project group: Helene Bakken Rontén Med.stud., Erik Jahnsen MD, Rune B. Jakobsen MD PhD

Introduction:
Ruptures of the distal biceps tendon are 
comparatively rare, with an incidence of 1.2-5.4 
per 100,000 reported in the literature. The typical 
patient is male and between 40 and 60 years of 
age. Several surgical options for treatment exist, 
but none have been proven to provide superior 
outcomes. At Akershus University Hospital, the 
two-incision technique with suture anchors has 
been the preferred technique. Approximately 
50 patients per year are treated surgically with 
a higher incidence than previously reported. 
Normally, the follow-up period does not exceed 
beyond 8 weeks postoperatively. Hence, we have 
limited knowledge about complications and long-
term outcomes. 

Aim:
We aim to assess the incidence of all distal 
biceps tendon ruptures treated surgically 
and nonsurgically during a 5-year period. The 
project will provide descriptive statistics for 
types of treatment, demographic data, recorded 
complications and physician and patient-reported 
outcomes. The results will form the basis for 
possible changes to the present standard of 
treatment at our institution. 

Materials and methods:
We retrospectively reviewed all electronic 
records of patients diagnosed with distal biceps 
injury between 2012 and 2016. We assessed 
the methods used, complications (nerve injury, 
infection, failure, reoperation) and sent out 
an online patient-reported outcome measures 
questionnaire (Quick-DASH).

Results: 
130 patients with distal biceps tendon rupture 
were identified. Mostly middle-aged men 
(average 49 years) and only 4 women. The mean 
incidence was 26 per year (5.2 per 100 000 per 
year), with a steady incline during the study 
period. Average body mass index was 29,7 and 
mean time to diagnosis was 15 days. 100 were 
patients treated surgically with an average time 
to surgery of 16,7 days. 95 received footprint 

refixation to the tuberositas. 2-incision modified 
Boyd-Anderson technique was used in 93%, and 
the fixation methods most used were suture 
anchors (89.5%). Complications occurred in 16 
% (16/100) of surgically treated patients and 
included transient nerve damage, repair failure, 
superficial infection and radioulnar heterotopic 
ossification with synostosis. 77.3% of patients 
reported satisfaction with treatment and 
69.3% with long-term function 4 – 8 years later 
compared to 21.3% dissatisfied. The average 
quickDASH-score was 9.66, indicating good 
long-term functioning, but 13.5% and 9.2% had 
troubles with full supination and extension of 
the elbow, and 36.4% and 13.4% experienced 
pain and numbness postoperatively. 72.4% of the 
participants stated that they would have chosen 
surgery the next time.

Present status:
Completed.

Funding:
None.
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Lower extremity

Physical Activity After Total Hip Arthroplasty
Project group: Jakob V. Nordbø MD PhD student, Truls Straume-Næsheim MD PhD, Einar Andreas Sivertsen MD PhD 
(Lovisenberg Diakonale sykehus), Geir Hallan MD Phd (The Norwegian arthroplasty register), Anne Marie Fenstad 
statistician (The Norwegian Arthroplasty Register), Stefan Bartels MD, Asbjørn Årøen MD Prof.

Introduction:
With an increasing aging population and 
increasing expectations on physical activity 
among people going through total hip 
arthroplasty, we want to investigate how physical 
activity interfere with modern hip arthroplasty 
defined by introduction of highly crosslinked 
polyethylene (HXLPE) from 2005 and forward. 
The project consists of a cohort in the national 
hip arthroplasty register and a randomised 
controlled trial (RCT) performed in a cooperation 
with Oslo Metropolitan University.

Aim:
The primary objective of the cohort is to find out 
if people with THA in the age of 40-75 years, who 
have received revision surgery due to aseptic 
loosening, were more physically active after 
the primary surgery than a matching control 
group that has not received revision surgery. The 
secondary objective is to investigate physical 
activity behavior after revision hip arthroplasty 
due to aseptic loosening. We also want to 
compare the physical activity level in the THA 
cohort with the normal population.
The RCT is a parallel project with its own primary 
objective. However, we believe it investigates an 
important keystone in the major hypothesis of 
this PhD proposal. The primary objective of the 
RCT is to assess the effect of prehabilitation of 
older patients awaiting primary surgery for total 
hip arthroplasty on physical function measured 
by walking speed within one week after the 
prehabilitation program is finished (end of 
intervention) as well as 6 weeks and 3 months 
after THA surgery. 

Materials and methods:
To assess the physical activity level in the cohort 
we want to perform a case control study using 
the University of California, Los Angeles (UCLA) 
Physical Activity Scale. We want to compare the 
patients with total hip arthroplasty with HXLPE 
who have received revision surgery due to 
aspetic loosening with matching patients that not 

have received revision surgery. Both groups are 
asked to answer the UCLA scale retrospectively at 
their best condition after the primary surgery and 
their level of physical activity “today”. We also 
want to use the data from the UCLA-scale in the 
cohort to investigate how revision surgery due 
to aseptic loosening affects the physical activity 
behavior. Finally to compare the level of physical 
activity in the cohort with the normal population 
we are using the questions on physical activity 
from the HUNT 3 questionnaire. HUNT is one of 
the largest health studies ever performed in a 
normal population. By comparing our cohort with 
the HUNT 3 cohort we will find a good measure 
on the expected level of physical activity after 
total hip arthroplasty. 
In the RCT we want to assess the effect of 
prehabilitation of older patients awaiting primary 
surgery for total hip arthroplasty on physical 
function measured by walking speed. Walking 
speed will be measured by the 40m (4x10m) Fast-
paced Walk Test. The participants are asked to 
walk as quickly but safely as possible along a 10m 
walkway. Timing will be recorded for each 10m 
(4x10m). The speed will be expressed as m/s by 
dividing 40m by total time. Regular walking aid is 
allowed and recorded.

Present status:
The cohort from the national hip arthroplasty 
is in the middle of the intervention phase. The 
questionnaire is sent out. During the first half 
of 2021 the database will be made and analysis 
started.

In the RCT we have included about 50% of the 
participants. Our aim is to finish the inclusion 
phase during 2021.

Publications:  
This is the planned publications:

1) Do physical activity after total hip arthroplasty 
affect revision rates by aseptic loosening? 
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2) Physical activity behavior of patients after total 
hip arthroplasty compared to controls without 
hip arthroplasty. A HUNT 3 study.

3) Physical activity behavior after revision hip 
arthroplasty

4) : ”Better before - better after” : Prehabilitation 
program for older patients awaiting total hip 
arthroplasty. A randomized controlled trial.

Funding:  
Ortomedic AS, 2019                                               100 000 NOK

Fast-track Hip Fracture - an Optimized Patient Pathway for Hip Fracture Patients
Project group: Christian T. Pollmann MD, Jan Harald M. Røtterud MD PhD, Jan-Erik Gjertsen MD PhD (Norwegian Hip 
Fracture Register, Department of Orthopedic Surgery, Haukeland University Hospital, Bergen, Norway and Department 
of Clinical Medicine (K1), University of Bergen, Bergen, Norway),Fredrik Andreas Dahl PhD (Division of Health Services 
Research, Akershus University Hospital) Olav Lenvik (Department of Data and Analytics, Akershus University Hospital, 
Lørenskog, Norway) and Asbjørn Årøen MD Prof.

Introduction:
Elderly patients with a hip fracture have a 30-day 
mortality of up to 11%, and a one-year mortality 
of over 30% has been reported. In addition, 
the injury causes significant morbidity and only 
about 60% of the patients return to their pre-fall 
level of functional independence. Orthopedic 
research has mainly focused on operative 
techniques with little impact on morbidity and 
mortality. A fast-track patient pathway with focus 
on multimodal pain relief, stress reduction, early 
mobilization and nutrition constitutes a more 
holistic approach to the treatment of hip-fracture 
patients and should be suited to benefit this frail 
group of patients.

Aim:
To elucidate the impact of a fast-track pathway 
for hip-fracture patients on mortality.

Materials and methods:
Mortality, rates of reoperation and surgical site 
infections are compared for a patient cohort 
before and after introduction of a fast-track 
pathway for hip fracture patients.

Results:
Mortality did not differ significantly between 
the conventional treatment group and the 
fast track group at 30 days (7.9% vs. 6.5%), 90 
days (13.5% vs. 12.5%) and one year (22.8% 
vs. 22.8%). Median admission time and time 
to surgery were significantly shorter in the fast 
track group than in the conventional treatment 
group (1.1 hours vs. 3.9 hours and 23.6 hours 
vs. 25.7 hours, both p < 0.0001). The 30-day 

reoperation rate was significantly lower in the 
fast track group compared to the conventional 
treatment group (odds ratio = 0.35 (95%CI: 0.15 
– 0.84), p = 0.019). A composite 30-day outcome 
(reoperation, surgical site infection and/or death) 
was significantly less frequent in the fast track 
group (8.1%) than in the conventional treatment 
group (10.7%) in unadjusted analysis (p = 
0.006), but not after adjusting for age, gender, 
cognitive impairment and ASA score (odds ratio 
= 0.85 (95%CI: 0.63 – 1.16), p = 0.31, 8.0 % 
missing). Reoperations within 1 year, surgical site 
infections, 30-day readmissions and length of 
hospital stay did not differ significantly between 
the conventional treatment group and the fast 
track group.

Present status:
Project finished.

Funding: 
Sophies Minde   Orthopedic AS Grant                225 000 NOK
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Surgical Site Infection After Hip Fracture
Project group: Christian T. Pollmann MD, Jan Harald M. Røtterud MD PhD, Jan-Erik Gjertsen MD PhD (Norwegian Hip 
Fracture Register, Department of Orthopaedic Surgery, Haukeland University Hospital, Bergen, Norway and Department 
of Clinical Medicine (K1), University of Bergen, Bergen, Norway), Fredrik Andreas Dahl PhD (Division of Health Services 
Research, Akershus University Hospital Lørenskog, Norway) and Asbjørn Årøen MD Prof.

Introduction:
Hip fractures, in usually frail, elderly patients, 
have high mortality rates of around 9 % within 
30 days and up to 30% within 1 year. If a deep 
surgical site infection (SSI) ensues, a 1-year 
mortality rate of 50% has been reported. 
However, it is not clear to what extent this 
increased mortality rate is due to the infection 
and the treatment thereof and to what extent 
it is due to a more pronounced frailty which 
predisposed these patients for SSI.
Considering the serious consequences of SSI for 
hip fracture patients it is important to optimize 
modifiable risk factors. However, reported risk 
factors differ, ranging from operative delay to the 
lead surgeon’s experience, duration of surgery, 
choice of implant, and patient factors such as 
obesity. 
Duration of surgery is a risk factor commonly 
focused upon. However, the question remains 
if a longer duration of surgery increases the risk 
of SSI by prolonging the exposure to possible 
bacterial contamination or if a prolonged 
duration of surgery represents a surrogate 
parameter for a difficult procedure or a 
complication as the main cause for an increased 
risk of SSI.

Aim:
The aim of this observational cohort study was to 
investigate the contribution of early deep SSI to 
mortality after hip fracture surgery and 
risk factors for early and delayed deep SSI in hip 
fracture patients with particular emphasis on the 
role of duration of surgery.

Materials and methods:
1709 patients (884 hemiarthroplasties, 825 
sliding hip screws), operated from 2012 to 2015 
at a single center were included. Data were 
obtained from the Norwegian Hip Fracture 
Register, the electronic hospital records, the 
Norwegian Surveillance System for Antibiotic Use 
and Hospital-Acquired Infections, and the Central 
Population Register.

Results:
The rate of early (≤ 30 days) deep SSI was 2.2% 
(38/1709). Additionally, for hemiarthroplasties 
7 delayed (> 30 days, ≤ 1 year) deep SSIs were 
reported. In patients with early deep SSI 90-
day mortality tripled (42% vs. 14%, p < 0.001) 
and 1-year mortality doubled (55% vs. 24%, p 
< 0.001). In multivariable analysis, early deep 
SSI was an independent risk factor for mortality 
(RR: 2.4 for 90-day mortality, 1.8 for 1-year 
mortality, p < 0.001). In univariable analysis, 
significant risk factors for early and delayed deep 
SSI were cognitive impairment, an intraoperative 
complication, and increasing duration of surgery. 
However, in the multivariable analysis, duration 
of surgery was no longer a significant risk factor.

Present status:
Project finished.

Funding:
This was a subproject of the project “Fast-track 
hip fracture—an optimized patient pathway for 
hip fracture patients.”
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Debridement, Antibiotics and Implant Retention (DAIR) for Infected Total Hip 
Arthroplasty - does the operative approach influence the functional result?
Project group: Christian T. Pollmann, MD; Jan-Erik Gjertsen, MD, PhD, Norwegian Arthroplasty Register, Department 
of Orthopaedic Surgery, Haukeland University Hospital, Bergen and Department of Clinical Medicine (K1), University 
of Bergen, Bergen, Norway; H. Dale, MD, PhD, Norwegian Arthroplasty Register, Department of Orthopaedic Surgery, 
Haukeland University Hospital, Bergen and Department of Clinical Medicine (K1), University of Bergen, Bergen, Norway; 
T.M. Straume-Naesheim, MD, PhD; E. Dybvik, PhD, Norwegian Arthroplasty Register, Department of Orthopaedic Surgery, 
Haukeland University Hospital, Bergen, Norway; G. Hallan, MD, PhD, Norwegian Arthroplasty Register, Department of 
Orthopaedic Surgery, Haukeland University Hospital, Bergen and Department of Clinical Medicine (K1), University of 
Bergen, Bergen, Norway

Introduction:
A deep infection is a serious complication 
after a primary total hip arthroplasty (THA). 
In periprosthetic joint infection with a stable 
implant, the infection can be eradicated 
in approximately 75% of the cases with 
debridement, antibiotics, and implant retention 
(DAIR). However, for the patient not only 
infection control, but also the functional 
outcome is important. Infected cases successfully 
treated with a single DAIR procedure can 
have a functional outcome comparable to an 
uncomplicated primary arthroplasty. However, 
while some evidence suggest that the functional 
result after primary THA and after revision 
THA for aseptic loosening is worse with the 
transgluteal approach, it is not known whether 
the surgical approach used for the primary and 
revision surgery plays a role for the functional 
outcome after DAIR. The two most commonly 
used operative approaches for elective THA in 
our country during the last three decades have 
been the direct lateral transgluteal (Hardinge) 
approach and the posterior approach.

Aim:
The aim of this observational cohort study was to 
compare the functional outcome, health related 
quality of life, and satisfaction of patients treated 
for deep infection with a single DAIR procedure 
through the same operative approach (either 
transgluteal or posterior) as their primary THA.

Materials and methods:
Patients treated with a single DAIR procedure 
for deep infection through the same operative 
approach as their primary THA (either the 
transgluteal or the posterior approach) were 
identified in the Norwegian Arthroplasty Register 
and received a questionnaire. Median follow-
up after DAIR by questionnaire was 5.5 years 

in the transgluteal (n = 87) and 2.5 years in the 
posterior approach group (n = 102).

Results:
Patients in the posterior approach group were 
less likely to limp after the DAIR procedure 
(always limping 17 vs. 36%, p = 0.005), had a 
higher mean Western Ontario and McMaster 
Universities osteoarthritis index (WOMAC) 
function score (80 vs. 71, p = 0.013) and were 
more likely to achieve a patient acceptable 
symptom state for the WOMAC function score 
(76 vs. 55%, p = 0.002). In a multivariable 
analysis the point estimate for the increase 
in WOMAC function score using the posterior 
approach was 10.2 (95%CI: 3.1 to 17.2, p = 
0.005), which is above the minimally clinically 
important improvement. The patients in the 
posterior approach group also reported better 
mean HRQoL scores and were more likely to be 
satisfied with their hip arthroplasty (77 vs. 55%, p 
= 0.001).

Present status:
Project finished.

Funding: 
Ortomedic AS (Charnley stipend 2016)              100 000 NOK
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Treatment and Functional Outcome in Patients with Displaced Femoral Neck 
Fractures Younger than 70 years
Project group: Stefan Bartels PhD student, Stein-Erik Utvåg MD PhD, Frede Frihagen MD PhD (Department of Orthopedic 
Surgery, Oslo University Hospital), Jan-Erik Gjertsen PhD (Norwegian Hip Fracture Register, Department of Orthopedic 
Surgery, Haukeland University Hospital, Bergen, Department of Clinical Sciences, University of Bergen), Cecilia Rogmark 
PhD, academic advisor (Department of Orthopedic Surgery, Skåne University Hospital Malmö and University of Lund, 
Sweden), Wender Figved PhD (Department of Orthopedic Surgery, Bærum Hospital) Filip Dolatowski MD PhD, Torbjørn 
Kristensen PhD (Department of Orthopedic Surgery Haukeland University Hospital, Bergen) Jurate Saltyte-Benth PhD 
(Health Services Reasearch Unit Akershus University Hospital)

Introduction:
Patients younger than 70 years with a displaced 
femoral neck are in serious conditions. The 
femoral neck fracture (FNF) is associated with 
low activity levels, hip pain and substantially 
reduced quality of life. In this study we aim 
to answer if patients aged 55 - 70 years with 
displaced and low-energy FNF treated with 
a total hip arthroplasty (THA) leads to better  
functional outcome than osteosynthesis and 
can patient-related factors be identified that 
predispose for FNF?

Aim: 
Part I. Map the functional outcome and 
complications associated with displaced low-
energy FNF in patients under 70 years of age 
treated in the period January 2005 - December 
2012 (2017) in Norway.
Part II. Map bone density measured with Dexa 
and patient - related factors that predispose for 
displaced FNF for patients aged 55 - 70 years.
Part III. In a randomized multicenter study, map 
complications and functional outcome after 
osteosynthesis or THA in patients aged 55 - 70 
years with displaced FNF.

Materials and methods:
Part I. In cooperation with the Norwegian Hip 
Fracture Registry, we published data about 
treatment methods and functional outcome for 
patients aged 55 - 70 years with displaced FNFs in 
the period January 2005 - December 2012. 
In Part II 50 patients aged 55 - 70 years with 
displaced low - energy FNF will be measured with 
Dexa. The results will be compared with those for 
an age and sex - matched normal population (150 
persons). Finished.
Part III Internal fixation or arthroplasty for 
displaced femoral neck fractures in patients 
under 55 years? Functional outcome and 
complcations from a prospective observational 

study of 1047 patients reported to the 
Norwegian Hip Fracture Register Still in progress, 
waiting for final data from NHFR, manuscript 
almost finished.
Part IV A randomized multi-center study 
of patients operated with either total hip 
replacement (THA) or osteosynthesis (IF) 
where functional outcome, complications and 
reoperations are compared for the 2 groups.  
Controls finished in dec. 2020, data processing in 
progress.

Results: 
Part I. Major reoperations occurred in 27% 
after IF, 3.8% after HA and 2.8% after THA. 
549 patients (20% of total study population) 
answered both questionnaires. Compared with 
IF, patients treated with THA were more satisfied 
after 4 and 12 months, reported less pain after 
4 months and 12 months, had a higher EQ5D-
index score after 4 months and 12 months, and 
EQ-VAS score after 4 months. Compared with IF, 
patients treated with HA were more satisfied and 
reported less pain after 4 months. EQ5D-index 
and EQ-VAS were similar. Patients treated with 
HA had higher 1-year mortality and had more 
comorbidities than both the THA and IF group. All 
these differences were statistically and clinically 
significant.
Part II. There were more than 75% women in 
both groups. The mean age was 64.5 years in 
the fracture group and 65.1 in the control group. 
Results for DXA measured for lumbar spine, 
total hip and the femoral neck showed that 
patients with displaced FNF were significantly 
more osteoporotic. Fracture patients had 
significantly lower body mass index, higher 
Charlson comorbidity index (CCI), and higher 
ASA (American Society of Anesthesiologists) 
score than the control group. No clinically 
relevant differences in hip function were found. 
There were 48% smokers in the fracture group 
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compared to 10% in the control group. The odds 
ratio for obtaining a displaced FNF was high if the 
patients suffered from osteoporosis, smoked or 
had several comorbidities.
Funding:

Ahus Int. Strategic Research Funding 2014         210 000 NOK
Sophies Minde Ortopedi AS 2014                       670 000 NOK
Sophies Minde Ortopedi AS 2015                       670 000 NOK

Pediatric ACL Monitoring Initiative (PAMI)

Project group: Guri R. Ekås MD PhD, Håvard Moksnes PT PhD (NIH/IHS), Lars Engebretsen (OUS), Caroline Mouton PhD 
(Luxembourg), Romain Seil MD PhD (Luxenbourg)

Introduction:
The main purpose of this project entitled 
“Paediatric Anterior Cruciate Ligament 
Monitoring Initiative” (PAMI) is to create a novel 
pan-European system to collect and analyze 
data from orthopedic surgeons who are treating 
children and adolescents with anterior cruciate 
ligament (ACL) injury. The ultimate goal will be to 
enlarge the evidence base for optimal treatment 
of paediatric ACL injuries. The yearly prevalence 
of these injuries is low, but the potential short 
and long-term consequences of impaired knee 
function are serious, jeopardising the possibility 
to engage in and maintain an active lifestyle. 

There is very little scientific knowledge on the 
treatment of these injuries, mainly due to the 
relatively low number of cases in each country. 
As a consequence, most published studies 
have insufficient statistical power to produce 
robust conclusions on effective treatment. 
Furthermore, the treatment provided to children 
and adolescents with ACL injuries is currently 
very variable throughout Europe. PAMI will 
provide the first large-scale, objective overview 
going beyond regional case studies to provide 
stronger scientific knowledge that will ultimately 
secure that children and adolescents can receive 
treatment following ACL injuries according to the 
best available evidence. The PAMI project is the 
first-ever multicentre initiative of its kind. It will 
provide invaluable data required to guarantee 
more efficient decision making regarding the 
treatment of ACL injuries in skeletally immature 
children and adolescents.

Aim:
The main aim of the project is to create a novel 
pan-European system to collect and analyze 
data from orthopedic surgeons who are treating 
children and adolescents with anterior cruciate 
ligament (ACL) injury.

Materials and methods:
Prospective pan-european multicentre study. 
Data collection includes: patient characteristics, 
injury details, treatment (including surgical 
details), clinical examination and patient reported 
outcomes.

Present status:
Patient inclusion, initial phase.

Funding: 
Norwegian Orhtop. Society                                    50 000 NOK
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Norwegian Cartilage Project NCP – Microfracture Study
Project group: Tommy Aae MD PhD student (Kristiansund Hospital), Asbjørn Årøen MD PhD, Per-Henrik Randsborg, MD 
PhD, Christian Owesen MD PhD, Heidi Hanvold PT

The NCP is a national multicenter research group headed by Professor Asbjørn Årøen and assisted by post doc Per-Henrik 
Randsborg and post doc Christian Owesen at Ahus. It includes 8 different hospitals in four health regions of Norway, and 
the projects include two RCTs, a register study and basic science studies.

Introduction:
Focal cartilage lesions in adults are common, and 
affect young adults. The treatment is difficult, 
and no current gold standard is established. 
Microfracture has been recommended for 
smaller lesions, but has never been compared 
with physiotherapy alone.

Aim:
The aim is to compare Microfracture with 
arthroscopic debridement and physiotherapy.

Materials and methods:
Patients aged 18-50 with isolated grade III or 
IV cartilage lesions of the femoral condyles 

or trochlea less than 2 cm2 are prospectively 
randomized to receive either Microfracture 
or arthroscopic debridement. 114 patients 
will be included in 7 different hospitals (Ahus, 
Ullevål, Diakonhjemmet, Kristiansund, Ålesund, 
Haukeland and Haraldsplass). 

Results:
Inclusion and examination of the patients are 
ongoing, and thus no results are yet available.

Present status:
56 of 114 patients are included.

Funding: 
Helseforsk. 2015                                               19 000 000 NOK

Norwegian Cartilage Project NCP – Autologous Chondrocyte Implantation Study

Project group: Asbjørn Årøen MD Prof., Per-Henrik Randsborg MD PhD, Christian Owesen MD PhD, Heidi Hanvold PT, Jan 
Brinchmann MD PhD (OUS), Lars Engebretsen MD PhD (OUS)

Introduction:
Focal cartilage lesions in adults are common, and 
affect young adults. The treatment is difficult, 
and no current gold standard is established. 
Autologous Chondrocyte Implantation (ACI) has 
been recommended for larger lesions, but has 
never been compared with physiotherapy alone. 

Aim:
The aim is to compare ACI with arthroscopic 
debridement and physiotherapy.

Materials and methods:
Patients aged 18-50 with isolated grade III or 
IV cartilage lesions of the femoral condyles or 
trochlea larger than 2 cm2 are prospectively 
randomized to receive either ACI or arthroscopic 
debridement. 82 patients will be included, and 
the patients will be treated at Ahus or OUS/

Ullevål, and followed up at a designated research 
clinic at Ahus.

Results:
Inclusion and examination of the patients are 
ongoing, and thus no results are yet available.

Present status:
Inclusion and examination of the patients are 
ongoing. 28 of 82 patients are included.

Funding:
Se NCP above.
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Total Knee Replacement in Obese Patients – Risks and Benefits
Project group: Jan Rune Mikaelsen MD PhD student, Ove Furnes (Bergen University), Jan Harald Røtterud MD PhD, Per 
Henrik Randsborg MD PhD, Rune B. Jakobsen MD PhD, Hilde Lurås

Introduction:
Osteoarthritis (OA) is a leading cause of disability 
worldwide and the incidence is increasing. 
Total knee replacement (TKR), relieves pain and 
improves function in patients with symptomatic 
OA and is considered one of the most successful 
orthopedic surgical procedures. Over 7000 
TKRs are performed in Norway annually, and 
the incidence is increasing. More than 95% of 
all TKRs performed in Norway are reported to 
the Norwegian Arthroplasty Register (NAR). 
Obesity is a well-documented risk factor for 
development of OA. Body Mass Index (BMI) 
is the most common variable used to grade 
obesity. The prevalence of overweight, (BMI 
25 – 30 kg/m2) and obesity (BMI >30 kg/
m2) has increased in the last decades and has 
become a serious public health concern. The 
risk of symptomatic OA of the knee increases 
dramatically with increasing BMI. Rising levels 
of obesity are predicted to increase the demand 
and need for TKR. Estimates suggest that more 
than one third of all patients receiving total hip 
and knee replacements are obese. There is no 
consensus on how to treat obese patients with 
symptomatic OA in the knee. Some hospitals 
offer a TKR to patients without weight loss, while 
other hospitals advise obese patients to undergo 
weight loss before considering TKR. However, 
weight loss is often difficult due to the body 
habitus, pain and stiffness from the knee OA. 
There is often an assumption by patients that 
weight loss will occur once their pain is relieved 
by TKR. However, previous studies investigating 
the change in BMI following a TKR have produced 
conflicting results, and are mostly limited in 
statistical power due to small sample size and 
non-paired data analysis. These conflicting results 
in the literature prompted the present project 
to investigate the change in patients BMI after 
TKR, and to evaluate if postoperative change in 
BMI influences functional outcome and implant 
survival rate after TKR.

Aim:
The overarching aim of this project is to quantify 
the clinical outcomes and the health care 
services provided to TKR patients in Norway.  

Materials and methods:
The project consists of 4 substudies:
Substudy 1: Is there geographical variation in 
clinical and radiological thresholds for TKR?
Method: A cross sectional multicenter study 
comparing the threshold for TKR in hospitals 
from all four health regions in Norway. 
Substudy 2: What are the complication- and 
revision rates after TKR in obese patients?
Method: Retrospective study comparing 
complication and revision rates after TKR 
between obese vs non-obese patients.
Substudy 3: What are the clinical benefits of TKR 
in obese patients?
Method: A prospective cohort study of all 
patients receiving a TKR at Ahus in a two year 
period (2021-2022). 
Substudy 4: Is the cost-benefit different between 
obese and non-obese patients receiving a TKR?
Method: A prospective health economic analysis 
with 2 year follow-up following obese and non-
obese patients receiving a TKR.

For comparison and bench-marking, the 
same baseline data and validated PROMs 
will be collected from a consecutive series of 
TKR patients from one of the largest health 
institutions in the United Kingdom (Guy’s and 
St.Thomas NHS Trust in London), which will 
illuminate similarities and differences between 
the two countries. 

Results:
N.A.

Present status:
Data for substudy 1 and 2 are collected. Data on 
substudy 2 are presently being analyzed.

Funding:
No funding yet.
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Effect of Concomitant Meniscal Lesions and Meniscus Surgery in Anterior Cruciate 
Ligament Reconstruction. A Nationwide Prospective Cohort Study from Norway and 
Sweden of 8408 Patients with 5-year Follow-Up
Project group: Svend Ulstein MD PhD, Asbjørn Årøen MD Prof., Magnus Forssblad, Lars Engebretsen MD PhD, Jan Harald 
Røtterud MD PhD

Introduction:
Patient-reported outcome measures (PROMs) 
have become the mainstay in understanding 
patients´ perceptions of treatment outcome in 
medicine, and in the field of orthopaedic surgery 
in particular. The Scandinavian knee ligament 
registries allow for large scale monitoring and 
comparison of  PROMs for subgroups of patients. 
As responder analyses have revealed that only 
55-66% of anterior cruciate ligament (ACL) 
reconstructed patients perceive their symptoms 
acceptable after ACL-reconstruction (ACLR), 
increased knowledge of the factors that might 
contribute to outcome is required

Aim:
The aim of this study was to determine the effect 
of concomitant meniscal lesions, and the surgical 
management of these, on patient reported 
outcome 5 years after ACLR.

Materials and methods:
15703 patients with a primary unilateral ACLR 
registered in the Norwegian and Swedish 
National Knee Ligament registries between 
2005 and 2008 were prospectively enrolled and 
longitudinally followed. 8408 patients returned 
their Knee injury and Osteoarthritis Outcome 
Score (KOOS) 5 years after ACLR. A multivariable 
linear regression model was used to assess 
possible impact on prognosis, as measured by 

KOOS, of a concomitant meniscus lesion and its 
associated surgical treatment. 

Results: 
At a mean ± standard deviation (SD) follow-up 
of 5.1 ± 0.2 years and mean ± SD patient age 
of 33.8 ± 10.7 years, KOOS data were available 
from 4774 (57%) patients with no concomitant 
meniscus lesion, and 3634 (43%) patients with 
a concomitant meniscus lesion. Patients with 
concomitant meniscal lesions reported equal 
crude mean scores compared to patients without 
meniscal lesions in all KOOS subscales 5 years 

after ACLR. The mean improvement in scores 
from preoperative to the 5-year follow-up was 
greater for patients with a concomitant meniscus 
lesion for the KOOS subscales Pain, Activities 
of Daily Living (ADL) and Sport and Recreation 
(Sport/Rec). In the adjusted regression analyses, 
using patients without concomitant meniscal 
lesions as the reference, neither “no treatment”, 
nor resection or repair of medial meniscal lesions 
were significantly associated with KOOS scores 5 
years after ACLR. Except from the subscale ADL, 
in which a repaired lateral meniscus lesion was 
associated with better outcome, no significant 
associations between any of the lateral meniscus 
lesion treatment-categories and KOOS outcome 
at 5-year follow-up were identified. 

Present status:
Submitted KSSTA.
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Cartilage Damage in the Knees – From Biology to Treatment
Project group: Katherine Wang, medical student UiO research program, Cathrine N. Eftang MD PhD, Asbjørn Årøen MD 
Prof., Rune B. Jakobsen MD PhD

Introduction:
Cartilage has very limited ability to repair 
itself and a lesion can become progressively 
degenerative. It is therefore important to identify 
lesions early in order to treat the symptoms 
and hopefully prevent or delay degeneration. 
Current forms of treatment in Norway range 
from the conservative (physiotherapy) to simpler 
procedures (debridement and microfracture) 
to the more complicated (transplantation of 
cartilage). Studies comparing the treatment 
forms so far have had varying results and 
different subpopulations appear to respond 
differently to various forms of treatment. 

Aim: 
To determine any differences in gene expression 
in the cartilage of three different groups of 
patients with knee injury or osteoarthritis.
Side project 1: To compare patient-reported 
outcome at 10-14 years follow-up after ACL-
injury and cartilage damage with earlier follow-
up results from 2-5 years (Røtterud et al. 2012) 
and 5-9 years (Ulstein et al. 2014) after surgery.
Side project 2: To determine if newly published 
results (Røtterud et al. 2016) affect surgeon’s 
choice of treatment for ACL-rupture.

Materials and methods: 
Main project: A total of 48 cartilage biopsies will 
be collected, 16 each from three different groups 
of patients, (1) patients with osteoarthritis, (2) 
patients with ACL-injury and a focal cartilage 
lesion, and (3) patients with ACL-injury without 
cartilage damage. The biopsies are immediately 
frozen and then RNA is isolated and sequenced. 
Side project 1: A prospective cohort-study with 
a matched control group using data from the 
Norwegian Cruciate Ligament Register (NKLR). 
Thirty patients registered in NKLR from 2004-
2007 are included in the study with two matched 
controls, isolated ACL-injury, per patient.
Side project 2: Data from operation forms 
from the national cruciate ligament registers 
in Norway, Sweden, and Denmark will be used 
to compare the choice of treatment. Standard 
methods of trend estimation with regression 

analysis and statistical process control will be 
used to analyze the data. 

Present status: 
Main project: Completed, manuscript under 
review.
Side project 1: Analysis ongoing, manuscript 
submission plannen Q1, 2021.
Side project 2: Pending.

Funding:
The project has funding from the Medical 
Student Research Program at the University of 
Oslo and South-Eastern Norway Regional Health 
Authority, from Gythfeldt and Frues Research 
Fund and from Odd-Fellow Foundation.
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Fixation of Acute Chondral Fractures in Adolescent Knees
Project group: Stian Kjennvold MD PhD Student, Asbjørn Årøen MD Prof., Per-Henrik Randsborg MD PhD, Rune B. 
Jakobsen MD PhD

Introduction:
Chondral fractures are focal cartilage lesions 
without osseous attachment, most commonly 
seen in adolescent knees. They have limited 
capacity for intrinsic healing and traditional 
treatment has been removal of loose fragments.
However, case reports of successful healing after 
fixation indicate that repair of the joint surface is 
possible. We wanted to evaluate the outcome in 
a cohort of patients who underwent fixation of 
acute chondral fractures in the knee. 

Aim:
The study hypothesis was that this retrospective 
investigation would demonstrate successful 
radiological healing with acceptable clinical 
results. Furthermore, we wanted to describe our 
surgical technique to standardize the procedure.

Material and methods:
Patients treated with fixation of a chondral 
fracture in the knee at our institution were 
invited to participate in a follow up-study. 
The mechanism of injury, fragment properties 
and complications were registered. Patients 
completed KOOS (Knee Injury and Osteoarthritis 
Outcome Score) and Lysholm questionnaires and 
performed a validated single leg hop
test. Magnetic resonance imaging (MRI) was used 
to assess healing of the defect and the quality of 
the cartilage. 

Results:
Ten patients with a median age at surgery of 15 
years (12-17 years) and median follow-up of 5 
years (2-9 years) were assessed. The lesions were 
located on the patella (n=7), the trochlea (n=2), 
and the lateral femoral condyle (n=1). Median 
lesion size was 2.5 cm2 (1.9-6.0 cm2) All patients 
were treated within 2 months of injury (4-58 
days). All patients returned to preinjury level of 
sports and MRI showed retained fragments that 
integrated well with surrounding cartilage at 
follow-up. Mean Lysholm score at follow-up was 
90 (73-100). 

Conclusion:
Fixation of traumatic chondral-only
fragments using bioabsorbable implants may 
result in successful healing in adolescent patients 
and should be considered a treatment option in 
acute injuries.

Funding:
South-Eastern Norway Regional Health Authority 50% PhD 
Research Funding 2020-2026                               3,2 milll NOK 
Ahus Int. Strategical Research Funding 2020    500 000 NOK
Sofies Minde Orthopedic AS, Grant 2019          218 000 NOK 
Ahus Int. Strategical Research Funding 2017    100 000 NOK
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Surgical Treatment of Meniscal Tears of the Knee. Long Term Clinical, Radiological 
and Patient Reported Outcome Following Treatment of Meniscal Tears of the Knee
Project group: Olav Nordanå MD, Axel S. Petterson MD, Per-Henrik Randsborg MD PhD, Jan Harald Røtterud MD PhD

Introduction:
At Akershus University Hospital we have a 
substantial volume of patients undergoing 
arthroscopic repair or debridement of meniscal 
tears. Our treatment protocol is based on 
surgeons experience and current evidence of 
treatment, that over the years has changed 
drastically, ie. conservative management of 
degenerative meniscal tears in the elderly 
population.

Aim:
To establish a database and link a database with 
patient reported outcomes. Generate data for 
not only meniscal tears, but also concurrent 
injuries like meniscal tears with concurrent or 
past cruciate ligament reconstructions. 

Materials and methods:
We have designed a retrospective study 
gathering data of all patients who have received 
surgery of their meniscus in period spanning 72 
months, approximately 1000 patients. We expect 
pt. volume to decline to approx. 700 pt. due to 
exclusions and double registrations. The data 
is gathered through in-house clinical data and 
external through patients reported outcome. 

Results:
No conclusive results as of yet.

Present status:
During 2020 we have established a 
comprehensive database using RedCap together 
with consultants at Ahus datawarehouse. We 
have started to bring in-house clinical data into 
the registrer now at approximately ⅓ of total 
volume. Further, we have included sensitivity of 
meniscal tears to radiologist interpretation of 
the MRI scans as we compare to arthroscopic 
verification. 

Funding:
No funding.
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Improving the Treatment of Anterior Cruciate Ligament Tears in Norway with 
register-RCTs – who should have surgery and how should we do it?
Project group: Rune B. Jakobsen MD PhD Associate Professor, Asbjørn Årøen MD Prof., Lars Engebretsen MD Prof. 
(Oslo University Hospital), Andreas Persson MD post.doc. (Martina Hansens Hospital), Guri Ekås MD post.doc., Gunnar 
Knutsen MD Prof. (Helse Nord/UiT) Jon Olav Drogset MD Prof. (Helse Midt/NTNU), Håvard Visnes MD PhD (Helse Vest/
Korsbåndsregisteret), Jostein Bildøy, patient representative (Nasjonalt register for leddproteser, Bergen) Marianne 
Warholm (IKT Helse Bergen), Stein Håkon Lygre, biostatistician (Najonalt register for leddproteser, Bergen), Anne Marie 
Fenstad, biostatistician (Najonalt register for leddproteser, Bergen), John Petter Skjetne (Helse Midt IKT) Magnus Løberg 
MD PhD Associate Professor (University of Oslo)

Introduction:
Every year 4000 people in Norway sustain a 
complete tear of their anterior cruciate ligament 
- a life-changing event leaving the patient with 
an unsatisfactory knee-function limiting every-
day life and predisposing the patient to suffer 
from premature osteoarthritis. Physicians need 
to be able to offer patients precise, personalized 
advice on treatment and prognosis. Yet, at 
present, despite years of research on treating 
ACL injuries, it remains uncertain who should 
undergo reconstructive surgery and who should 
not. Neither do we know the optimal choice of 
graft for the reconstruction. 
In this project we seek to exploit the 
infrastructure of the Norwegian National Knee 
Ligament Register (NNKLR) which uniquely 
include non-surgically treated ACL-tears and 
has almost complete coverage of surgical 
reconstructions, utilizing a pragmatic register-
based RCT design. 

Aim:
- Investigate the outcome of surgical and non-
surgical treatment of ACL-injury through a 
multi-center register-based RCT with outcome 
collection of primary endpoints solely performed 
by the Norwegian Knee National Knee Ligament 
Register (NNKLR).
- Investigate the outcome of the three main graft 
choices when reconstructing ACLs through a 
multi-center register-based RCT with outcome 
collection of primary endpoints solely performed 
by the NNKLR.
- Provide the infrastructure of register-based 
RCTs to make this the norm for assessing effects 
of changes in the treatment of cruciate ligament 
injuries.
- Disseminate the knowledge of register-
based RCTs in the orthopedic community and 
encourage implementation in other orthopedic 
registries.

Materials and methods: 
The study design is a register-based multi-center 
RCT. The project will develop and implement 
a randomization module within the electronic 
registration form for the NNKLR to conduct two 
large comparative effectiveness trials of standard 
treatments for ACL deficiency. Patients will be 
followed by registration of PROMS at 2, 5 and 10 
years and by revision rates and/or reoperation 
for any cause in index or contralateral knee.  

Results:
None at present.

Present status:
Development phase of randomization module 
completed. Ethical approval obtained. Data 
Protection Impact Assesment completed and 
approved. Recruitment to first RRCT planned Q1 
2021.

Funding:
KLINBEFORSK 2020-2024.
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Claims for Compensation after Total Hip or Total Knee Replacement Surgery in 
Norway from 2008 to 2018 – possible areas of improvement to the quality of care
Project group: Ida Rashida Khan Bukholm MD PhD, Per-Henrik Randsborg MD PhD, Tommy Aae MD, Ove Furnes MD PhD, 
Anne Marie Fenstad, biostatistician, Rune B. Jakobsen MD PhD

Introduction:
Claims for compensation after medical treatment 
in Norway are handled through the Norwegian 
System of Patient Injury Compensation (Norsk 
pasientskadeerstatning).  This way of handling 
patient injury and compensation has been in 
place since 1988. Patients report their claim 
for compensation by submitting a standard 
form, generally without legal aid. The claim is 
subsequently processed and either entitled 
a compensation or dismissed. All claims are 
archived and available for analysis in anonymized 
form. Orthopedic surgery is one of the specialties 
with most compensation claims. These data 
represent a valuable resource for identifying 
areas of improvement in orthopedic surgery.

Aim:
We therefore aim to assess the most common 
reasons for complaints following total hip 
arthroplasty (THA) reported to the Norwegian 
System of Patient Injury Compensation (NPE) 
and view these complaints in light of the data 
from the Norwegian Arthroplasty Register (NAR). 
We aim to investigate claims during the ten 
year period between 2008 to 2018 for all claims 
related to joint replacement surgery in the hip 
and knee from all Norwegian hospitals. 

Materials and methods: 
We collected data from NPE and NAR for the 
study period (2008–2018), including age, sex, 
and type of complaint, reason for accepted 
claims from NPE, and the number of arthroplasty 
surgeries from NAR. The institutions were 
grouped into quarters according to annual 
procedure volume, and the effect of hospital 
procedure volume on the risk for accepted claim 
was estimated.

Results:
70,327 THAs were reported to NAR. NPE handled 
1,350 claims, corresponding to 1.9% of all 
reported THAs. 595 (44%) claims were accepted, 
representing 0.8% of all THAs. Hospital-acquired 
infection was the most common reason for 

accepted claims (34%), followed by wrong 
implant position in 11% of patients. Low annual 
volume institutions (less than 93 THAs per year) 
had a statistically significant 1.6 times higher 
proportion of accepted claims compared with 
higher volume institutions. The 0.8% risk of 
accepted claims following THAs is 1.6 times 
higher for patients treated in low-volume 
institutions, which should consider increasing 
the volume of THAs or referring these patients 
to higher volume institutions. NAR received 
64,241 reports of arthroplasty procedures in 
the knee, of which 572 (0.9%) patients filed a 
claim for treatment injury. 55% of the claims 
were accepted, representing 0.5% of all knee 
arthroplasties. The most common reason for 
accepted claim was a hospital-acquired infection, 
in 28% of the patients, followed by misplaced 
implant (26%) and aseptic loosening (13%). The 
hospitals with the lowest annual volume (57 or 
fewer arthroplasties per year, first quarter) had a 
statistically significantly larger fraction of granted 
claims per procedures compared with other 
institutions.

The overall risk of ending up with compensation 
due to treatment error following knee 
arthroplasty was 0.5%. The risk of accepted claim 
was greater for patients operated in the lowest 
volume hospitals.
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Reconstruction of the Medial Patellofemoral Ligament versus Conservative 
Treatment of Chronic Patellar Instability. An RCT.
Research group: Truls M. Straume-Næsheim MD PhD, Asbjørn Årøen MD Prof., Brian Devitt MD FRCS (MMedSc, 
OrthoSport Victoria, Melbourne, Australia) Je Brand MD (Heartland Orthopedics, Alexandria, MN, US) Einar Sivertsen MD 
PhD (Marna Hansen’s Hospital) Jan Rune Mikaelsen MD, Tina Løkken Nilsgård Master candidate (OsloMET)

Introduction:
Patella dislocation is a serious knee injury 
whose peak incidence occurs in patients aged 
10–17 years and is associated with a high rate 
of re-dislocation. Knee injuries frequently cause 
long-term disability and reduced physical activity 
among adolescents and young persons. Surgery 
in this patient group requires a low tolerance for 
complications, meaning that physical therapy 
might offer more successful outcomes in many 
knee injury cases. The proposed project studies a 
particular patient cohort subjected to recurrent 
dislocation of the patella. 

Aim:
The principal objective of this clinical, 
randomized controlled trial is to evaluate 
and compare knee function and symptoms 
in patients with recurrent patella dislocation 
randomized into treatment with surgical 
reconstruction of the medial patellofemoral 
ligament (MPFL) with those of patients in a 
standardized physiotherapy program designed 
to stabilize the patella and improve patient 
function. 

Materials and methods:
Patients aged 12–30 years who have experienced 
two or more patella dislocations are randomized 
into groups receiving either MPFL reconstruction 
or physical therapy only. Follow-ups at 3, 6, 12, 
and 36 months involve functional tests, validated 
knee scores, arthroscopic examination, and 
cartilage-specific MRI protocols for the knee. 

Present status:
The recruitment of patients has been finalised 
with a total of 60 patients included. The patients 
will be followed for three years and all follow up 
testing will be finished by January 2022.
The first paper assessing the baseline was 
published in 2019. 
Preliminary 1 year data was presented at the 
biannual meeting of the European Society 
for Sports Traumatology, Knee Surgery and 

Arthroscopy in Glasgow in May 2018. 
In 2020 all the one year follow up was completed 
for all patients and the manuscript for a paper is 
currently on the brink of being submitted.
An abstract presenting epidemiological data from 
the last 10 years from AHUS on the management 
of patients with lateral patella dislocations 
was accepted for oral presentation at the 
2020-conference in Milan in May, but due to the 
covid-19 situation this has been postponed to 
May 2021.
In 2020 a collaboration with Oslo Metropolitan 
University was initiated, and physiotherapist 
Tina Løkken Nygård was included in the research 
group. Her aim is to assess the functional 
assessments of the patients at baseline and the 
two follow up points to write up a master degree 
in physiotherapy. 

Publication plan:
Planned 
1. Knee function and level of activity in patients 
with recurrent patella dislocation treated with 
MPFL: Reconstruction and active rehabilitation at 
two-year follow-up. 
2. Knee function and level of activity in patients 
with recurrent patella dislocation treated with 
MPFL reconstruction or active rehabilitation at 
three-year follow-up: A randomized clinical trial. 
3. The association between hop tests and self-
reported knee function in patients with recurrent 
patella dislocations. Paper and master´s degree
4. Patient benefits after knee ligaments surgery: 
Which ligament surgery is most effective? MPFL 
reconstruction and ACL reconstruction at three-
year follow-up evaluated with knee injury and 
osteoarthritis outcome scores (KOOS).
5. MRI assessment of cartilage structure in the 
patellofemoral joint in a randomized clinical trial 
of MPFL reconstruction versus more conservative 
treatment. 
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Treatment Results after Achilles Tendon Rupture: A randomized controlled trial 
comparing conservative treatment, open repair and minimal invasive surgery
Project group: Ståle Myhrvold MD, Espen Femmo Brouwer MD (Diakonhjemmet hospital, Oslo) Tor Kristian Molstad 
Andresen MD, Karin Rydevik M.Sc. (NIMI / The National Association for Heart and Lung Disorders (LHL)), Madeleine 
Amundsen MD, (Oslo University Hospital (OUS)), Wolfram Grün MD (OUS), Faisal Butt MD (Vestre Viken HF, Drammen) 
Morten Valberg PhD (Oslo Centre for Biostatistics and Epidemiology, OUS), Svend Ulstein MD PhD, Sigurd Erik 
Hoelsbrekken MD PhD (LHL)

Introduction:
The optimal treatment of an acute Achilles 
tendon rupture (ATR) is still debated. Treatment 
options include conservative treatment (CT), 
open repair (OR) and minimal invasive surgery 
(MIS). However, there is paucity in sufficiently 
sample-sized studies to adequately compare 
these treatments.

Aim:
To guide decisions regarding treatment 
recommendations, we conducted a multicenter 
randomized trial comparing CT, OR and MIS 
enrolling a sufficient number of patients to 
detect differences as small as the
minimal detectable change defined by the 
primary outcome measure, the Achilles Tendon 
total Rupture Score (ATRS). A key secondary 
objective in this trial is to assess differences in 
the re-rupture rates between treatments.

Materials and methods:
We performed a three-armed randomized, 
controlled, multicenter trial comparing OR, CT 
and MIS for ATRs. 532 patients between 18 and 
61 years with no prior injury to the Achilles 
tendons presenting with an ATR at four hospitals 
in Norway participated. Patients randomized to 
either CT, OR or MIS went through a 3-, 6- and 
12 month follow-up post injury. The primary 
outcome measure was the acute Achilles Tendon 
Total Rupture Score (ATRS). Secondary outcome 
measures were the Short Form Health Survey 
v2 (SF-36), physical performance comprised of 5 
different tests, and re-rupture rate.

Results:
N/A.

Present status:
The theoretical part of the PhD was approved 
03.03.2017. 2 of 3 articles are already published. 
The main article (RCT) is currently being 
completed for admission and is expected to be 
submitted within the first half of 2021. The PhD 
theses will be written in 2021.

Funding: 
South-Eastern Norway Regional Health Authority, 
Postdoc grant 2016–2017 per year                     500 000 NOK
Sophies Minde AS, 2011–2016                     500 000 NOK
The Norwegian Association of 

Sports Medicine, Research Grant 2015                50 000 NOK
Over seas grant                                                       386 000 NOK
Aase Bye and Trygve J. B. Hoff’s Fund, 2014        17 000 NOK 



28

Spinal injuries

The NORDSTEN-trial, a randomized multicenter study comparing different surgical 
procedures in patients with spinal stenosis with or without degenerative slip
Scientific Board:
Christian Hellum MD PhD (Oslo University Hospital), Kjersti Storheim ScD Associate Professor (Oslo University Hospital), 
FORMI (Communication and Research Unit in the Division of Neuroscience, Oslo University Hospital), Kari Indrekvam 
MD Associate Professor (Haukeland University Hospital), Jens Ivar Brox MD Professor (Oslo University Hospital), Oliver 
Grundnes MD PhD, Tore Solberg MD Associate Professor (University Hospital of North Norway), Ivar Magne Austevoll MD 
PhD student (Haukeland University Hospital), Erland Hermansen MD PhD student (Aalesund Hospital) and Frode Rekeland 
MD (Haukeland University Hospital).

Administrative Executive Board:
Kari Indrekvam MD Associate Professor Haukeland University Hospital), Berit Kvalsvik Teige PhD (More and Romsdal 
Health Trust), Kjersti Storheim Associate Professor (Oslo University Hospital), FORMI, Christian Hellum MD PhD (Oslo 
University Hospital), Erland Hermansen MD PhD student (Aalesund Hospital) and Ivar M Austevoll MD PhD student 
(Haukeland University Hospital).

Working Committee/Participating Hospitals:
Leader: Erland Hermansen MD PhD student (Aalesund Hospital).
Members: One surgeon and one study coordinator from each participating hospital. 
Participating hospitals (16): Aalesund Hospital, Hagevik Hospital, Haukeland University Hospital, Stavanger University 
Hospital, Oslo University Hospital, Akershus University Hospital, St. Olav University Hospital, University Hospital of North 
Norway, Levanger Hospital, Lillehammer Hospital, Gjøvik Hospital, Bærum Hospital, Martina Hansen Hospital, Drammen 
Hospital, Skien Hospital, Arendal Hospital.

The three sub-studies each have a project 
manager:
SST: Erland Hermansen MD PhD student 
(Aalesund Hospital).
DST: Ivar Magne Austevoll MD PhD student, 
(Haukeland University Hospital).
OC: Frode Rekeland MD (Haukeland University 
Hospital)

Introduction: 
The trial consists of three different arms:
1. SST-arm: Lumbar Spinal Stenosis arm
2. DST-arm: Lumbar Degenerative 
Spondylolisthesis arm
3. OC-arm: Observational Cohort

In this trial, we distinguish between Lumbar 
Spinal Stenosis (LSS) and Lumbar Degenerative 
Spondylolisthesis (LDS). These two conditions are 
handled in two separate pathways. We also have 
an Observational Cohort, consisting of patients 
that suffer from the LSS radiologically, but do not 
have sufficient amount of symptoms to justify 
surgery. The main issue in the LSS-arm is to find 
which surgical procedure will give the best short-
term and long-term results and to quantify the 
degree of decompression required to maintain 

the best results.
In the LDS-arm, the main issue is whether 
a fusion in addition to a midline-preserving 
decompression is needed to maintain the best 
results.

In the Observational Cohort (OC) we want to 
investigate whether there are characteristics in 
the symptomatology or radiological findings that 
can explain why some of the patients have milder 
clinical symptoms. The number of patients that 
require surgical treatment at a later stage will be 
noted.

Aim: 
The main objective of the study is to find which 
choice of treatment gives the best clinical 
results evaluated by Patient Reported Outcome 
Measurements (PROM).
Primary outcome: In the two surgical arms, 
the primary outcome is a measurement of the 
change of ODI (version 2.0) after two, five and 
ten years. In the OC-arm, the primary outcome 
is time-to-operation or whether the patients 
require surgical treatment.
Secondary outcomes: In the two surgical arms, 
the secondary outcomes are changes in EQ-5D, 
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ZQS-score, NRS for LBP, NRS for leg pain, and 
self-evaluated effect of surgery. All of these 
PROM-questionnaires have been evaluated in 
several studies. Differences according to surgical 
methods will also be registered. Complications, 
operation time, blood loss and length of stay are 
all outcomes that will be reported.
In the OC-arm the secondary outcome is to 
register change in clinical parameters, measured 
by ODI, EQ-5D, ZQS-score, NRS for LBP and NRS 
for leg pain.

Materials and Methods: 
Inclusion and exclusion criteria: Both sexes are 
eligible for inclusion. Please note that all criteria 
are the same for all three arms, except the 
presence of a verified slip in the affected level 
of 3 mm or more (exclusion for LSS, inclusion 
for LDS). For the OC-arm, we do not have a 
distinction between verified slip or not.

Present status: 
AHUS became a member of the study in January 
2015. The inclusion phase is now finished. On 
a national scale 437 patients are included in 
the SST study. 146 patients are included in the 
Unilateral group, 142 in the Bilateral group and 
149 in the Osteotomy group. Respectively 264 
patients are included in the DST group (104 
%) and 256 in the OC group.  This makes the 
present study the largest randomized study 
ever, worldwide. One doctoral student has 
responsibility for the LSS-arm, and the other has 
responsibility for the LDS-arm. We anticipate 
two additional PhD degrees. MD Jørn Åen, 
Ålesund Hospital is granted a 6 years scholarship 
(Project no: P-101840-01) based on a 50 % 
participation with the title: Radiological findings 
in patients with spinal stenosis before and after 
surgery: comparing the impact of three surgical 
techniques”.

Project Plan/Timeline: Both the SST-arm and 
the DST-arm follow almost the same timeline. 
The inclusion phase ended October 2018. The 
two-year clinical and radiological follow up is still 
ongoing. 

Publications: There will be numerous publications 
from the trial that will be sent for publication 
in reputable international journals. We will 

also present our research both at national and 
international spinal congresses. So far 4 articles 
have been published by the study group.

Funding: 
Up until now, we have received funding for 
7.5 million Norwegian Kroner from the Liaison 
Committee between the Central Norway Regional 
Health Authority (RHA) and the Norwegian 
University of Science and Technology (NTNU). 
We have two doctoral students involved in 
the project financed by the Liaison Committee 
between the Central Norway Regional Health 
Authority (RHA) and University of Bergen.
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Other studies

The Potential of 3D Printing in Fracture Management and Customized Surgical Tools
Project group: Max Temmesfeld MD, Hendrik F. S. Fuglesang, MD PhD, Andreas Øslebye, MD
Nicolas F. Stedding MD, Asbjørn Årøen, MD Prof., Rune B. Jakobsen MD PhD

Introduction:
Complex fracture surgeries and corrective 
osteotomies are demanding and require 
advanced visuo-spatial skills. Full-scale three-
dimensional (3D) models of an individual 
patient’s injury may help to facilitate the 
optimum surgical treatment, and custom-made 
surgical tools (CMST) are invaluable in complex 
corrective osteotomies and arthroplasty cases. 
The cost of manufacturing models and CMST is 
estimated to several million NOK annually, which 
are transferred from the Norwegian public health 
care system to foreign commercial providers. 
Hard- and software have recently become 
inexpensive and user-friendly to the extent that 
hospitals can reasonably establish in-house 
production at a low cost. 

Aim:
The project aims to investigate the versatile 
benefits and opportunities for this technology in 
the field of orthopedic surgery and innovation. 
The project is divided into four parts with the 
following aims:
Part 1: Establish a functioning workflow for the 
in-house production of 3D printed fractured bone 
models – almost completed.
Part 2: Study the opportunities and the impact of 
fractured bone models on:
a) fracture surgery, its indications, surgical 
approach, and the choice of implant. 
b) the patient’s understanding of the injury. 
Part 3: Map the potential of in-house production 
of CMST, by collecting and treating as many cases 
as possible, and publish results.
Part 4: Facilitate rapid prototyping of innovative 
ideas and products at the department.

Materials and methods:
A suitable 3D printer lab in a short distance 
from operation theatres and patient floors 
is established with the necessary hard- and 
software. The principal investigator is currently 
training other personnel to acquire the 

knowledge and skills required to segment 
CT images and produce prints. Formal approvals 
and standard operating procedures with involved 
departments (sterile supplies and the operation 
theatre department) have been established.

Present status:
The progress of the current project has been 
influenced and delayed by the ongoing COVID-19 
pandemic, which influenced the project in 
numerous aspects, among them the effort to 
print a retrofitted adapter for surgical helmets, 
see project; “Modification of surgical helmets for 
the use as personal protective equipment during 
the ongoing COVID-19 pandemics.” 
Per January 2021 two Ultimaker S5 high-end 3D 
printer models are operational at the temporary 
location of the hospital’s 3D printer lab in the 
basement. In the meantime, Akershus University 
Hospital has decided to build a new and larger 
3D printer lab in the center of the hospital. The 
University of Oslo has granted the funding for the 
required 3D printer machines and accessories. 
Currently, the lab is under construction overseen 
by Juha Tapio Silvola, MD, PhD and Max 
Temmesfeld. Construction is expected completed 
in 03/2021.

Funding:
Department of Orthopedics, Ahus: 
50% FTE position for Max Temmesfeld 
over four years                                                     2 000 000 NOK
The Norwegian Orthopedic Association:
the remainders of the “Charnley” scholarship 
awarded to Max Temmesfeld 10/2015                 80 000 NOK
The Norwegian Orthopedic Association:
“LIS” scholarship awarded to 
Max Temmesfeld 10/2020                                      50 000 NOK
The independent Order of Odd Fellows:
the remainders of the
“scholarship for medical research” 
awarded to Rune B. Jakobsen 2018                      50 000 NOK
The University of Oslo:
fixed assets of Prof. A. Årøen 
and Juha Tapio Silvola, MD, PhD.                           75 000 NOK
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Modification of Surgical Helmets for the Use as Personal Protective Equipment 
During the Ongoing COVID-19 Pandemics

Project group: Max Temmesfeld, MD, Rune B. Jakobsen MD PhD

Introduction:
Since the outbreak of the severe acute 
respiratory syndrome coronavirus 2 (SARS-
CoV-2) in late 2019 in China, the coronavirus 
disease 2019 (COVID-19) pandemic has claimed 
over 4 million documented deaths as of August 
2021. The risk of SARS-CoV-2 transmission 
while treating patients has been proven with 
numerous reports of healthcare personnel 
(HCP) around the globe falling ill with COVID-19 
and, not infrequently, also dying. Respiratory 
protective devices (RPD), such as filtering 
facepiece respirators (FFR), full face masks, and 
powered air-purifying respirators (PAPR), are 
crucial in protecting HCP against the inhalation 
of pathogen-contaminated air. The ongoing 
COVID-19 pandemic has led to increased 
worldwide demand and a substantial shortage of 
RPD in different areas. 

Surgical helmets
Surgical helmets with an internal fan and 
sterile single-use hood are commonly used in 
orthopedic surgery to prevent the surgical team 
from contaminating the surgical field and protect 
the surgical team from body fluid splashes. In 
a typical surgical helmet, the fan will draw air 
through a permeable part of the hood into the 
helmet. Helmets do share many features with 
PAPR. However, in contrast to typical PAPR 
systems, the air is not drawn through a certified 
filter medium. We investigated the inherent 
filtration capacity of the unmodified Stryker Flyte 
® surgical helmet for 0.3µm, 0.5µm, and 5µm 
particles with an FDA approved hydrogenated 
1-Decene homopolymer (PAO-4) test aerosol. 
The average total inward leakage (TIL) for all 
detected particle sizes was 81%. Additionally, 
we recorded an accumulation of 0.3µm particles 
inside the helmet with a TIL exceeding 100%. 
The latter finding supports the manufacturer’s 
recommendation not to use the Stryker Flyte ® 
helmet as an RPD. 

Aim:
The current project aimed for the rapid 
intrahospital prototyping and small-series 
production of a filter adaptor, which renders 
surgical helmets into efficient PAPRs – as an 
emergency response to the lack of adequate 
PAPR RPD. The objective was to develop a PAPR 
that provides superior protection and better 
comfort compared to FFR. We attempted to 
meet as many of the European PAPR standard 
6 requirements as possible, focusing on TIL 
and CO2 levels. The adaptor was deliberately 
designed for additive manufacturing (AM) on the 
hospital’s three-dimensional (3D)-printers. The 
Flyte ® surgical helmet by Stryker Instruments 
(Kalamazoo, MI) was chosen for the retrofit since 
our hospital routinely utilizes these helmets for 
arthroplasty surgery. Nevertheless, the design 
can be easily modified to fit the surgical helmets 
of other manufacturers. 

Materials and methods: 
Computer-aided design (CAD) was utilized for 
the design process. In an iterative product 
development process, physical copies were 
rapidly prototyped by additive manufacturing 
with fused filament fabrication (FFF) at the 
hospital’s 3D lab.
The filter adaptor’s efficiency was investigated by 
three independent particle loading tests
The filter adaptor’s safety was studied by 
recording the intra-helmet CO2 concentrations 
using a wireless CO2 probe mounted close to the 
user’s nasal orifice inside the helmet with the 
help of a 3D printed jig.

Discussion:
We have 3D printed a filter adaptor, which 
renders readily available surgical helmets into 
efficient powered air-purifying respirators 
(PAPR), providing better protection and comfort 
than face filtering respirators. The in-house 
availability of additive manufacturing (AM), 
commonly known as 3D printing, enabled us to 
react quickly to the emergent need for PAPR in 
the current pandemic. The total inward leakage 



32

is many folds lower compared to FFP-3. Inherent 
challenges with the fitting of FFP can be avoided, 
and the device is safe for HCP with facial hair. 
Three independent particle loading tests and a 
CO2 accumulation test demonstrate the overall 
safety and efficiency of the device. The modified 
surgical helmet serves a double purpose since 
the modification is reversible: a standard surgical 
helmet for arthroplasty surgery in routine 
operation and as a PAPR in situations with risk for 
droplet- or airborne infection. The device’s safety 
and efficiency are superior to other solutions for 
surgical helmet modifications in the literature. 

The Norwegian Defence Research Institute has 
tested the device.

Present status:
Seven units have been produced to date, in 
collaboration with two commercial partners. All 
units were tested by the Norwegian Defence 
Research Institute and finally taken into use at 
Akershus University Hospital. The manuscript has 
been sent to a renowned international medical 
journal for peer review. A patent is pending.

Figure 1: The surgical helmet modification comprises the helmet and the filter adaptor (both blue) with filter medium (grey). The filter 
adaptor is attached to the helmet adaptor through a hole in the single-use hood (grey). The system will generate a positive differential 
pressure inside the helmet.

Figure 2: Health-care personnel with a fully donned PAPR modification to a surgical helmet.
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Factors that may Impact the Functional Level of Older Patients Following Hip Fracture 
Surgery 

Project group: Marit Kirkevold PhD, Sofie Høen, Linda Andresen, Torunn Hammer, Maria Cocozza, Mia Charlotte Emilsen, 
Nina Mickelson Weldingh

Introduction:
Numbers from the Norwegian Hip Fracture 
Register indicate that one year after surgery, 
only approximately half of the patients who 
were independent in walking, personal hygiene 
and activities of daily living, have regained the 
same level of functioning. Reduced functional 
level and high mortality are related to frailty and 
comorbidity, but may additionally be associated 
with complications following hip fracture. Some 
of these complications may be prevented or 
limited by tailored treatment and follow-up. 
A literature review shows that a number of 
patient-related factors may explain the functional 
level both before and after a hip fracture in 
older patients. Several of these factors may be 
modified by nursing measures in the days prior 
to and following surgery. Essential goals for the 
treatment of patients following hip fracture are 
improved short-term and long-term functioning. 
Consequently, it is important to assess whether 
and to what degree these factors are present 
and impact the outcome. This knowledge will 
make it possible to intervene early and target 
factors that may contribute to the negative 
development, thereby preventing at least some 
of the functional decline. 

Aim:
The main purpose of this project is to contribute 
knowledge that may improve the nursing care 
of patients with hip fracture. Specifically, the 
purpose is to explore which factors impact the 
level of functioning at discharge and after three 
months postdischarge. 

Materials and methods:
The study is exploratory and longitudinal. The 
patients are assessed at admission, every day 
during hospitalization and after three months. 
This study plans to utilize parts of the data 
already being collected for the CSF/delirium 
study. In addition, we will collect data on 
nutritional status at admission, daily mobilization 
status following the surgery, and functional 

level before admission, at discharge and at 3 
months after discharge. Furthermore, pain and 
nausea are assessed daily, and grip strength is 
assessed pre- and postoperatively once during 
hospitalization. In addition, other data assumed 
to potentially influence the level of functioning 
at discharge and after three months will be 
collected. 

Present status:
132 patients are included in the study. One 
article is in progress, and is expected submitted 
in the beginning of 2021.  

Funding:
The Department of Orthopedic Surgery is funding 
this nursing research project as part of the 
development of nursing research.
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Molecular and Imaging Biomarkers in Delirium and Dementia

Project group: Leiv Otto Watne MD PhD, Department of Geriatric Medicine, Oslo University Hospital and Institute of 
Clinical Medicine, University of Oslo, Christian Thomas Pollmann MD, Marte Rognstad Mellingsæter MD PhD, Department 
of Geriatric Medicine, Akershus University Hospital, Bjørn Erik Neerland MD PhD, Department of Geriatric Medicine, Oslo 
University Hospital and Institute of Clinical Medicine, University of Oslo, Truls Straume-Næsheim MD PhD, Asbjørn Årøen, 
MD, Prof.

Introduction:
Delirium is characterized by sudden impairment 
in awareness and cognition, and is a common 
complication to acute somatic illness in the 
elderly. There is evidence that delirium can 
precipitate dementia in patients that are 
previously cognitively intact, and accelerate 
deterioration in those who already are 
demented. However, the pathophysiology of 
delirium is still poorly understood.
Hip fracture patients are well suited to study 
delirium. On the one hand this frail patient 
group is at a high risk of developing delirium. 
On the other hand the majority of hip fracture 
patients are operated in spinal anesthesia which 
facilitates the procuration of cerebrospinal fluid. 
In contrast to blood, cerebrospinal fluid is in close 
contact with the brain’s neurons. The analysis of 
cerebrospinal fluid can therefore give important 
information on the pathophysiologic mechanisms 
in the brain that lead to delirium.

Aim:
To elucidate pathophysiologic mechanisms in 
delirium.

Materials and methods: 
The study is a prospective observational study. 
Cerebrospinal fluid and blood samples are 
collected from hip fracture patients that are 
operated in spinal anaesthesia. Patients are 
assessed for prefracture cognitive status and 
general health and are followed daily during 
their hospital stay to detect the development of 
delirium.
Present status:
193 patients have been included in the study. The 
aim is to include a total of 200 patients.

Funding:
The expenses at AHUS are covered by research 
grants obtained by Leiv Otto Watne, MD, PhD, 
Oslo University Hospital, Ullevaal.
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Knee Joint after Total Knee Replacement. Arthroplast Today. 2020;6(3):470-4.

Sandmo SB, Filipcik P, Cente M, Hanes J, Andersen TE, Straume-Naesheim TM, Bahr R. Neurofilament 
light and tau in serum after head-impact exposure in soccer. Brain Inj. 2020 Apr 15;34(5):602-609. 
doi: 10.1080/02699052.2020.1725129. Epub 2020 Feb 25. 

Temmesfeld MJ, Hauksson IT, Mørch T. Intra-Articular Osteotomy of the Distal Radius with the Use of 
Inexpensive In-House 3D Printed Surgical Guides and Arthroscopy: A Case Report. JBJS Case Connect. 
2020;10(1):e0424.

Temmesfeld MJ, Jakobsen RB, Grant P. Does a surgical helmet provide protection against aerosol 
transmitted disease? Acta Orthop. 2020:1-5.

Wang K, Eftang CN, Jakobsen RB, Årøen A. Review of response rates over time in registry-based 
studies using patient-reported outcome measures. BMJ Open. 2020;10(8):e030808.

Commentaries 

Randsborg PH. Should We Do More Unicompartmental Knee Replacements?: Commentary on an 
article by Hasan R. Mohammad, MBChB, MRCS, MRes(Dist), et al.: ”The Effect of Surgeon Caseload on 
the Relative Revision Rate of Cemented and Cementless Unicompartmental Knee Replacements. An 
Analysis from the National Joint Registry for England, Wales, Northern Ireland and the Isle of Man”. J 
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Conference attendings
Presentations

 
The Norwegian Orthopedic Socicety´s Meeting, Oslo, October 2020

Ekås G. Evaluation and immediate treatment, an acute patient in NN (Knee dislocations - progress in 
treatment).

Ekås G. The relationship between ACL deficiency and posterior tibial slope in skeletally immature 
patients. 

Jakobsen R.B. Hvordan behandle fremre korsbåndsskader best - pragmatiske registerbaserte 
randomiserte studier i korsbåndregisteret. 

Hesla E. Frakturer rundt implantater i lange rørknokler. 

Kaur S. Påvirker pasientfrafall ett-års resultatene i ryggregisteret? 

Kaur S. Intraduralt prolaps, en sjelden tilstand. 

Kjennvold S. Fiksasjon av akutte chondrale frakturer i kne. 

Other conferences

Randsborg PH. Recollection bias after ACL reconstruction. Scientific meeting, Sport Medicine 
Institute, Hospital for Special Surgery, June 26.

Randsborg PH. ACL reconstructions. What can we learn from registry studies. Scientific meeting, 
Sport Medicine Institute, Hospital for Special Surgery, October 6.

Randsborg PH. Long term outcome after ACLR reconstruction. Results from the HSS registry. Hospital 
for Special Surgery, Research meeting, October 13.

Abstracts

The Norwegian Orthopedic Socicety´s Meeting, Oslo, October 2020

Ekås G. The relationship between ACL deficiency and posterior tibial slope in skeletally immature 
patients. 

Kjennvold S. Fiksasjon av akutte chondrale fraktuerer i kne. 

Clementsen S. Early mobilization and physiotherapy compared to late mobilization and home 
exercises after distal radial fractures treated with open reduction and internal fixation.

Kaur S. Påvirker pasientfrafall ett-års resultatene i ryggregisteret? 

Kaur S. Intraduralt prolaps, en sjelden tilstand. 
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Media
3D-printere til bistand for Helsevesenet, Østlandssendinga NRK, May 6 2020, Temmesfeld M.

Ny metode kan spare smittevernutstyr: - Vi regner med en bølge nummer to, VG, May 10 2020, 
Temmesfeld M.

Vi fryktet at situasjonen i i Norge skulle bli like ille som i Italia, Romerike Blad, May 8 2020, 
Temmesfeld M.

Posters

Årøen A. Compensation claims after knee cartilage surgery is rare. A registry-based study from 
Scandinavia from 2010 to 2015 19th ESSKA Virtual Congress.

Academic assignments 
Supervising activity

Main supervisor for Jan Rune Mikaelsen, Akershus University Hospital, Røtterud JH.
Main supervisor for Jakob V. Nordbø, Akershus University Hospital, Årøen A.
Main supervisor for Christian Pollmann, Akershus University Hospital, Årøen A.
Main supervisor for Stian Kjennvold, Akershus University Hospital, Årøen A.
Main supervisor for Stefan Bartels, Akershus University Hospital, Utvåg SE.
Main supervisor for Ingi Thor Hauksson, Akershus University Hospital, Randsborg PH.
Main supervisor for Ståle Clementsen, Akershus University Hospital, Randsborg PH.
Main supervisor for Annette Wikerøy, Akershus University Hospital, Randsborg PH.
Main supervisor for Ola-Lars Hammer, Akershus University Hospital, Randsborg PH.
Main supervisor for Max J. Temmesfeld, Akershus University Hospital, Jakobsen RB.
Main supervisor for Inni S. Figenschou, Akershus University Hospital, Adelved A.
Main supervisor for Milan Duong Nguyen, Medical Student, University of Oslo, Årøen A.
Main supervisor for Helene B. Rontén, Medical Student, University of Oslo, Jakobsen RB.

Co-supervisor for Tommy Frøseth Aae, Kristiansund Hospital, Randsborg PH.
Co-supervisor for Stian Kjennvold, Akershus University Hospital, Randsborg PH.
Co-supervisor for John Christopher Noone, Akershus University Hospital, Skråmm I.
Co-supervisor for Stian Kjennvold, Akershus University Hospital, Årøen A.
Co-supervisor for Ingi Thor Hauksson, Akershus University Hospital, Årøen A.
Co-supervisor for Ståle Clementsen, Akershus University Hospital, Årøen A.
Co-supervisor for Tommy Frøseth Aae, Kristiansund Hospital, Årøen A.
Co-supervisor for Ole Kristian Alhaug, Lillehammer Hospital, Utvåg SE.
Co-supervisor for Christian Pollmann, Akershus University Hospital, Straume-Næsheim TM.
Co-supervisor for Jakob V. Nordbø, Akershus University Hospital, Straume-Næsheim TM.
Co-supervisor for Ståle Myhrvold, Akershus University Hospital, Ulstein S.
Co-supervisor for Ståle Clementsen, Akershus University Hospital, Jakobsen RB.
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Co-supervisor for Jan Rune Mikaelsen, Akershus University Hospital, Jakobsen RB.
Co-supervisor for Annette Wikerøy, Akershus University Hospital, Jakobsen RB.

Reviewer 

Reviewer for BMJ – British Medical Journal, Ulstein S.
Reviewer for BMJ Open – British Medical Journal Open, Ulstein S.
Reviewer for BMC Musculoskeletal Disorders, Pollmann C.
Reviewer for KSSTA – Knee Surgery, Sports Traumatology Arthroscopy, Røtterud JH.
Reviewer for AJSM – American Journal of Sports Medicine, Røtterud JH.
Reviewer for OJSM - The Orthopaedic Journal of Sports Medicine, Røtterud JH.
Reviewer for KSSTA – Knee Surgery, Sports Traumatology Arthroscopy, Skråmm I.
Reviewer for JBJS – Journal of Bone and Joint Surgery, Årøen A.
Reviewer for AJSM – American Journal of Sports Medicine, Årøen A.
Reviewer for BMC - Musculoskeletal Disorders, Årøen A.
Reviewer for Cartilage, Årøen A.
Reviewer for KSSTA – Knee Surgery, Sports Traumatology Arthroscopy, Straume-Næsheim TM.
Reviewer for BMC Musculoskeletal Disorders, Straume-Næsheim TM.
Reviewer for Acta Ortopedica, Randsborg PH.
Reviewer for Cartilage, Randsborg PH.
Elite reviewer for JBJS – Journal of Bone and Joint Surgery, Randsborg PH.
Reviewer for KSSTA – Knee Surgery, Sports Traumatology Arthroscopy, Randsborg PH.
Reviewer for BMC Musculoskeletal Disorders, Randsborg PH.
Reviewer for British Medical Journal SIT, Randsborg PH.
Reviewer for JBJS case connector - Journal of Bone and Joint Surgery case connector, Randsborg PH.
Reviewer for JBJS reviews - Journal of Bone and Joint Surgery reviews, Randsborg PH.

Editor

Associate Editor for The Journal of Bone and Joint Surgery, Open Access, Randsborg PH.
Web-editor for Orthopedia, Store Norske Leksikon, Randsborg PH.
Scientic co-worker for Tidsskriftet, Randsborg PH.
Associate Editor for BMC Musculoskeletal Disorders, Årøen A.
Editorial Board Member for OJSM - The Orthopaedic Journal of Sports Medicine, Røtterud JH.

Lecturer

Assistant Professor in Orthopedic Surgery, Weil Cornell Medical College, New York, Randsborg PH.


