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Abstract

Background: The aim of the present study was to describe specific characteristics of patients suffering from pelvic
fragility fractures and evaluate factors that might influence treatment decisions which may optimize treatment
pathways and patient mobility in the future.

Methods: A prospective study with patients suffering from fractures of the pelvis and aged 60 years or above was
performed between 2012 and 2016. Data acquisition took place at admission, every day during hospitalization and
at discharge.

Results: One hundred thirty-four patients (mean age of 79.93 (± 7.67) years), predominantly female (84%), were
included. Eighty-six patients were treated non-operatively. Forty-eight patients underwent a surgical procedure. The
main fracture types were B2 fractures (52.24%) and FFP IIb fractures (39.55%). At the time of discharge, pain level
(NRS) could be significantly reduced (p < 0.001). Patients who underwent a surgical procedure had a significantly
higher pain level on day three and four compared to the non-operative group (p = 0.032 and p = 0.023,
respectively). Significant differences were found in the mobility level: patients treated operatively on day four or
later were not able to stand or walk on day three as compared to non-operatively treated patients. Regarding B2
fractures, a significantly higher mobility level difference between time of admission and discharge was found in
patients treated with a surgical procedure compared to patients treated non-operatively (p = 0.035).

Conclusions: Fracture type, mobility level and pain level influence the decision to proceed with surgical treatment.
Especially patients suffering from B2 fractures benefitted in terms of mobility level at discharge when treated
operatively.

Level of evidence: II
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Background
The incidence of fragility fractures of the pelvis in the
elderly is greatly increasing due to rising life expectancy
and an aging population [1–5]. A significant correlation
with the female sex and advancing age has been found
in several studies [6]. The peak incidence of osteoporotic
pelvic fractures seems to be in the ninth decade of life
[7], and 75% of patients aged 60 or older with pelvic
fractures were women in a recently published analysis by
Rollmann et al. [8] in accordance with the higher inci-
dence of osteoporosis in women [9, 10].
Due to osteoporosis and increasing ossification as well

as rigidity of the ligamentous structures, fragility frac-
tures of the pelvis differ substantially from pelvic frac-
tures of younger patients [6]. The usually used
classification of the Association for Osteosynthesis /
Orthopaedic Trauma Association (AO/OTA) developed
by M. Tile [11] does not apply to the morphologies of
pelvic fragility fractures in the elderly and may not cor-
rectly reflect the true morphology of such injuries [6].
To give consideration to the particularities of fragility
fractures and sacral insufficiency fractures, Rommens
and Hofmann developed a new classification system
(FFP [fragility fractures of the pelvis] I-IV) [12, 13]. This
system can aid in deciding whether an operation is war-
ranted, but the classification has not been validated by
any clinical studies to date. Furthermore, as yet there
exist no prospective clinical studies to determine further
factors influencing treatment decisions regarding fragil-
ity fractures of the pelvis. Standardized treatment proto-
cols are still lacking despite the dramatically increasing
incidence as well as the increased mortality, reduced
mobility and significant loss of social independence in
affected patients [6, 9, 14, 15].
The aim of the present prospective study was to evalu-

ate factors that might influence treatment decisions re-
garding fragility fractures of the pelvis in order to
optimize treatment pathways and patient mobility.

Methods
Patient recruitment
In our university hospital, we performed a prospective
study with patients suffering from fractures of the pelvis
between June 1, 2012, and December 31, 2016 (level of
evidence: II). The age of the included patients had to be
60 years or above. Furthermore, only patients who were
admitted to hospital as inpatients were included in the
study. Exclusion criteria were isolated acetabular frac-
tures, high-energy trauma (ISS ≥ 16) and malignancy-
related fractures (e.g., osseous metastases). The study
was carried out in accordance with the Declaration of
Helsinki. Institutional review board (IRB) approval was
obtained by the local ethics committee (Ethikkommision
Fachbereich Medizin, Philipps Universität Marburg, AZ

22/12). At the time of admission all patients or their
legal agents gave their written informed consent for
study participation.

Data acquisition
Data acquisition took place at hospital admission, every
day during hospitalization and at discharge from the
hospital. All patients underwent initial computed tomog-
raphy (CT) diagnostics to verify the precise fracture type.
At the time of admission the following data were pro-
spectively collected: socio-demographic data (e.g., age
and gender), ASA classification (American Society of
Anesthesiologists), type of fracture, Mini-Mental Status
Test (MMST) and mobility. Mobility was measured by a
subclassification in the Barthel index [16]: walking 50 m
freely or with crutches (15 points), walking 50m with a
walking frame (10 points), moving only at home with
personal help or crutches (5 points) or immobile (0
points). Pelvic fractures were classified using the AO/
OTA classification as well as the FFP classification sys-
tem of Rommens and Hofmann [12]. Patient pain at ad-
mission was measured using the Numeric Rating Scale
(NRS; from 0, indicating no pain at all, to 10, indicating
intolerable pain). When patients showed advanced or se-
vere dementia (MMST < 18), pain was measured using
psychometric evaluation of the Pain Assessment in Ad-
vanced Dementia (PAINAD) scale (from 0, indicating no
pain at all, to 10, indicating intolerable pain) [17]. Data
on pain level before fracture and mobility before fracture
were collected retrospectively by asking the patient. Dur-
ing hospitalization the following data were collected:
type of treatment (non-operative or operative), day of
operation after admission (if operative treatment was
performed), type of operative treatment (if operative
treatment was performed), level of pain using NRS/PAI-
NAD every day and complications (local as well as sys-
temic complications). Furthermore, state of mobility was
evaluated every day (ability to stand in front of patient
bed, ability to walk inside patient room). At the time of
discharge the following data were collected: mobility and
level of pain (NRS/PAINAD).

Pain medication and operative techniques
Pain medication management was conducted according
to the in-house analgesic scheme, which is derived from
the WHO analgesic ladder but skips mild opioids (first
step: nonopioid analgesics such as metamizole, acet-
aminophen and/or nonsteroidal anti-inflammatory
drugs, considering commodities of the patients; second
step: strong opioids plus nonopioid analgesics plus adju-
vant if applicable). Normally, pain medication started
with the first step and then, if that was not sufficient,
moved to the second step, but in the case of severe pain,
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pain medication could be started directly with the sec-
ond step.
Iliosacral screw was done minimal invasive in prone

position under fluoroscopic control. All canulated
screws (7,5 mm, aap Biomaterials GmbH, Berlin,
Germany) were cemented (Kyphon HV-R Bone Cement,
Medtronic, Minneapolis, MN, USA).
For internal fixation of the anterior pelvic ring a min-

imal invasive, submuscular technique was used. Two
pedicle screws are placed supraacetabulary via a bilateral
minimally invasive retroperitoneal approach. Soft tissue
preparation is subsequently performed subvascular along
the os pubis to the opposite side and a pre-curved rod is
passed through and attached to the two screws (Mar-
quardt Medizintechnik GmbH, Spaichingen, Germany)
[18].

Statistics
Data were collected in a FileMaker database (FileMaker®
Inc., Santa Clara, CA, USA). Statistical analysis was done
using SPSS 25 (Statistical Package for the Social Sciences
Version 25, IBM Corp., Armok, NY, USA). For the de-
scriptive statistics the means and standard deviation
were determined. Values were tested regarding normal-
ity distribution using the Kolmogorov–Smirnov test.
Normally distributed values were analyzed using Stu-
dent’s t-test; not normally distributed values were ana-
lyzed using the Mann–Whitney U test. Cross-tabulation

was analyzed using the Fisher–Yates test and regression
coefficient (B). Significance was determined at p ≤ 0.05.

Results
In total, 134 patients were included in the study. Eighty-
two of these patients were female (84%), and 23 were
male (17.16%). The average age of all patients was 79.93
(± 7.67) years, with average age in the female and male
patient groups being 80.77 (± 7.59) and 75.83 (± 6.81)
years, respectively. Age and gender distribution is shown
in Fig. 1. Osteoporosis had been diagnosed before ad-
mission in 41 patients (30.6%).

Treatment
Non-operative treatment
Eighty-six patients (64.18%) were treated non-
operatively. Non-operative treatment included analgesia,
mobilization under full weight bearing and
physiotherapy.

Operative treatment
Forty-eight patients (35.82%) underwent a surgical pro-
cedure. Operative treatment was done on average on day
four after admission (3.88 ± 2.76). Thirty-eight patients
(79.17%) were treated with an iliosacral screw, while
additional internal fixation was done in 13 patients
(27.08%) to address anterior pelvic ring fractures. Spino-
pelvic fixation was done in five patients (10.42%). Five

Fig. 1 Age and gender distribution of all patients (n = 134)
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patients (10.42%) were treated with plate fixation of the
posterior pelvic ring.

Duration of the hospital stay
In total patients were hospitalized 11.57 (±7.17) days on
average. Patients treated non-operatively stayed an average
of 8.87 (±5.28) days; patients treated operatively had an
average hospital stay of 16.29 (±7.64) days (see Table 1).

ASA classification
Regarding ASA classification, two patients were classi-
fied as ASA I (1.49%), 41 patients as ASA II (30.6%), 79
patients as ASA III (58.96%) and three patients as ASA
IV (6.72%). Three patients were classified as ASA V
(2.24%).
ASA classification had no significant influence on

treatment decision (p = 0.426).

Fracture classification
AO/OTA
Distribution of fracture types regarding AO/OTA classi-
fication and respective treatments are shown in Fig. 2.
Most patients suffered from B2 fractures (n = 70,

52.24%), whereas only six patients had a C1 fracture
(4.48%) and one patient a C3 fracture (0.75%).
Non-operative group.
Forty patients with A2 fractures (97.56%) and 40

patients with B2 fractures (57.14%) were treated
non-operatively. Further treatments are shown in
Fig. 2.

Operative group Thirty patients with B2 fractures
(42.86%) underwent a surgical procedure. Almost all
patients with a C1 fracture (n = 4, 83.33%) and the
patient with a C3 fracture (100%) underwent opera-
tive treatment. Further treatments are shown in Fig.
2.

Table 1 Characteristics of the operative and conservative group (all fracture types) and differences between the groups. Values are
presented in Mean, Standard Deviation (SD), Median and Interquartile Range (IQR); n = number of patients evaluated, if different
from total number; NRS = Numeric Rating Scale, PAINAD = Pain Assessment in Advanced Dementia

All fracture types
(n = 134)

Operative group
(n = 48)
Mean (SD),
Median [IQR]

Non-operative group
(n = 86)
Mean (SD),
Median [IQR]

p-value

Age 78.54 (±7) 80.7 (± 7.59) 0.264

Duration hospital stay (days) 16.29 (±7.64) 8.87 (±5.28) < 0.001

Local complications (patients) 7 0 < 0.001

Systemic complications (patients) 14 7 0.001

NRS/PAINAD at admission 7.57 (± 2.1), 8 [3] 7.84 (± 1.8), 8 [3] 0.489

NRS/PAINAD
at dischargea

3.77 (± 2.4),
4 [3]
(n = 42)

4.49 (± 2.2),
5 [3]
(n = 57)

0.322

NRS/PAINAD
at day threeb

4.69 (± 2.6),
5 [2]
(n = 16)

3.26 (± 2.21),
3 [4]
(n = 57)

0.032

NRS/PAINAD
at day fourb

4.83 (± 2.17),
4 [3]
(n = 12)

3.19 (± 2.22),
2 [3]
(n = 53)

0.023

Mobility before trauma 14.06 (± 2.45),
15 [0]

13.08 (± 2.78),
15 [5]

0.017

Mobility at admission 1.35 (± 3.53),
0 [0]

2.5 (± 4.04),
0 [5]

0.038

Standing possible (day)b 5.52 (±5.01),
4 [5]
(n = 21)

2.27 (±2.02),
1 [2]
(n = 75)

< 0.001

Walking in patient room possible (day)b 7 (±4.95),
5 [5.5]
(n = 14)

2.72 (±2.62),
2 [2]
(n = 53)

< 0.001

Mobility at dischargea 6.16 (±4.86),
5 [10]
(n = 43)

5.93 (± 5.13),
5 [10]
(n = 70)

0.73

aOne patient died in the operative group, three patients died in the Non-operative group
bPatients who were operated before day four were excluded from this examination
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FFP (Rommens and Hofmann) classification
Distribution of fracture types according to FFP (Rom-
mens and Hofmann) classification and respective treat-
ments are shown in Fig. 3. Most of the patients suffered
from FFP IIb fractures (n = 53, 39.55%).

Non-operative group Thirty-eight patients with FFP Ia
fractures (97.44%) were treated non-operatively. Thirty-
four patients suffering from FFP IIb fractures (64.15%)
had non-operative treatment. Further treatments are
shown in Fig. 3.

Fig. 2 Distribution of fracture types regarding AO/OTA classification (total, operative and non-operative treatment)

Fig. 3 Distribution of fracture types regarding FFP (Rommens and Hofmann) classification (total, operative and non-operative treatment)
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Operative group Nineteen patients who suffered from
FFP IIb fractures (35.85%) underwent a surgical proced-
ure. Further treatments are shown in Fig. 3.

Evaluation of treatment decision regarding fracture
classification
With increasing instability of the fracture type according
to AO/OTA as well as Rommens and Hofmann, the
probability of an operative treatment increases regarding
regression analysis (see Table 2).

Complications
In total, complications occurred in 24 patients (17.91%).
Four patients died during hospital stay (2.99%). In total
three patients died in the non-operative group (3.49%).
In the operative group one patient died due to organ
failure (2.08%). Complication details are shown in
Table 3.

Dementia evaluation (MMST)
In total 17 patients (12.69%) had a MMST < 18, corre-
sponding to advanced or even severe dementia (opera-
tive group: 5 [10.42%]; non-operative group: 12
[13.95%]).

Pain evaluation (NRS/PAINAD)
At the time of admission, NRS/PAINAD was 7.74 (±
1.94) in total. At discharge, the average pain level (NRS/
PAINAD) was 4.19 (±2.29). The difference was signifi-
cant (p < 0.001). Data on pain level during all stages of
hospitalization are shown in Fig. 4.

Non-operative group
NRS/PAINAD was 7.84 (±1.8) at admission and 5.59 (±
2.2) at discharge in the non-operatively treated group.
The difference was significant (p < 0.001).

Operative group
NRS/PAINAD was 7.57 (±2.1) at admission and 3.77 (±
2.4) at discharge in the operatively treated group. The
difference was significant (p < 0.001).
Statistically significant differences between the two

groups regarding NRS/PAINAD were found on day
three and day four. Whereas non-operatively treated pa-
tients showed a pain level of 3.26 (±2.21) on day three
and 3.19 (±2.22) on day four, patients who underwent
surgery had a pain level of 4.69 (±2.6) on day three and
4.83 (±2.17) on day four. Patients who had surgery be-
fore day four were excluded from this data analysis. On
both days differences were statistically significant (p =
0.032 and p = 0.023 on day three and day four, respect-
ively) (see Table 1).

Mobility admission and discharge
A significant difference was found in the mobility score
between the score before trauma (13.43 (±2.7)) and at
admission (2.09 (±3.89) (p < 0.001)). At discharge only
12 patients were fully mobilized (10.62%). Significant dif-
ferences between the non-operative and operative
groups were found in the mobility score before trauma
and in the mobility score at admission (see Table 1). An
additional significant difference was found in the mobil-
ity score regarding B2 fractures. The average mobility
score difference between admission and discharge was
higher in patients who suffered from B2 fractures and
underwent surgery than in patients with B2 fractures
and non-operative treatment (p = 0.035); see Table 4.

Mobility during hospitalization
To evaluate the influence of mobility regarding oper-
ation decision, patients who were operated on before
day four were excluded from this examination. Statisti-
cally significant differences were found regarding the
possibility to stand and the possibility to walk in the pa-
tient room (see Table 1 and Fig. 5). Regarding B2 and
FFP IIb fractures, similar significant differences were de-
tected (see Table 4 and Fig. 5).

Table 2 Regression Analysis for fracture classification. Nagelkerke R2 regarding AO/OTA = 0.388. Nagelkerke R2 regarding Rommens
and Hofmann = 0.357. CI = confidence interval. FFP IV was not analyzed due to the small number of cases

Classification B (regression coefficient) Odds Ratio (OR) 95% CI of OR p-value

AO/OTA

A/B 3.74 41.98 [5.5;319.2] < 0.0005

A/C 5.55 258.0 [14.2;4690.9] < 0.0005

C/B −1.82 0.16 [0.02;1.41] 0.1

FFP

FFP I / II 3.52 33.64 [4.4;256.6] 0.001

FFP I / III 5.08 160.0 [12.9;1983.9] < 0.0005

FFP III / II −1.56 0.21 [0.04;1.05] 0.06
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Discussion
Due to the increasing incidence of osteoporosis-
associated pelvic fractures, clinically important chal-
lenges are arising regarding diagnostic evaluation,
fracture classification and treatment algorithms [6].
Treatment goals should contain rapid pain relief and
mobilization in order to avoid complications related
to immobilization [6, 13]. Up to now there have only

been retrospective evaluations regarding epidemiologic
data, treatment options, complications and patient
outcome. The aim of the present study was to de-
scribe specific characteristics of patients suffering
from pelvic fragility fractures and evaluate factors that
might influence treatment decisions which may
optimize treatment pathways and patient mobility in
the future.

Fig. 4 Pain level (NRS) before trauma, at admission, during hospital stay and at discharge

Table 3 Distribution of local and systemic complications during hospitalization

Complications All patients
(n = 134)

Non-operative group (n = 86) Operative group (n = 48)

Local:

Hematoma 4 (2.99%) 0 (0%) 4 (8.33%)

Postop. bleeding 1 (0.74%) 0 (0%) 1 (2.08%)

Wound infection 2 (1.49%) 0 (0%) 2 (4.17%)

Systemic:

Pneumonia 2 (1.49%) 1 (1.16%) 1 (2.08%)

Urinary infection 16 (11.94%) 6 (9.98%) 10 (20.83%)

Myocardial infarction 2 (1.49%) 1 (1.16%) 1 (2.08%)

Pleural effusion 2 (1.49%) 0 (0%) 2 (4.17%)

Pulmonary embolism 1 (0.74%) 0 (0%) 1 (2.08%)

multiple organ failure 3 (2.24%) 2 (2.33%) 1 (2.08%)

Death 4 (2.99%) 3 (3.49%) 1 (2.08%)
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Table 4 Characteristics of the operative and conservative group (only type B2 fractures according to AO/ASIF) and differences
between the groups. Values are presented in Mean, Standard Deviation (SD), Median and Interquartile Range (IQR); n = number of
patients evaluated, if different from total number; NRS = Numeric Rating Scale, PAINAD = Pain Assessment in Advanced Dementia

Only B2 fractures (AO/OTA)
(n = 70)

Operative group
(n = 30)
Mean (SD),
Median [IQR]

Non-operative group
(n = 40)
Mean (SD),
Median [IQR]

p-value

Duration of hospital stay (d) 16.2 (±8,41) 8.59 (±5,44) < 0.001

Local complications (patients) 4 0 0.018

Systemic complications (patients) 8 4 0.069

NRS/PAINAD
at admission

7.57 (±2.11),
8 [3]

7.78 (±1.93),
8 [2.25]

0.468

NRS/PAINAD
at discharge

3.44 (± 2.55),
3 [4.5]
(n = 25)

3.69 (± 2.06),
4 [3]
(n = 26)

0.542

Mobility before trauma 14.00 (± 2.75),
15 [0]

13.25 (± 2.42),
15 [5]

0.07

Mobility at admission 0.83 (± 3.24),
0 [0]

1.88 (± 3.7),
0 [0]

0.095

Standing possible (day)a 4.94 (±3.87),
4 [4.25]
(n = 14)

2.25 (±2.18),
2 [1.25]
(n = 32)

0.003

Walking in patient room possible (day)a 8.4 (±4.95),
6 [5.75]
(n = 10)

2.8 (±2.61),
2 [2]
(n = 25)

< 0.001

Mobility at discharge 6.29 (±4.72),
10 [10]
(n = 27)

4.53 (± 4.81),
5 [10]
(n = 30)

0.139

Mobility difference at admission/discharge 5.37 (± 5.71)
(n = 27)

2.81 (± 4.39)
(n = 32)

0.035

aPatients who were operated before day four were excluded from this examination

Fig. 5 Level of mobilization during hospitalization (daily evaluation). To evaluate influence of mobility regarding operation decision, patients who
were operated on before day four were excluded from this examination
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Gender, age distribution as well as fracture type distri-
bution in our study is comparable to that in the litera-
ture [2, 4, 7, 8, 19–21].
Several significant factors regarding surgical treatment

decision were detected. First of all, fracture type signifi-
cantly influenced treatment decision. Whereas A2 and
FFP I fractures were treated non-operatively, fractures
with high instability (FFP III, FFP IV, B3, C1 and C3)
underwent in most cases a surgical procedure in accord-
ance with current treatment recommendations [6, 13].
These findings are comparable to the retrospective
evaluation by Höch et al. [22]. The average time of oper-
ation in our study was the fourth day after admission,
whereas former studies report later times of operation
[21, 23]. In our study B2 and FFP II fractures were
treated non-operatively as well as operatively. For these
fracture types, clear treatment recommendations are
lacking, and classification systems (AO/OTA as well as
FFP classification) are not useful for treatment decision
regarding type B or FFP II fractures in the elderly. Op-
erative treatment is recommended if pain level does not
decrease via non-operative treatment [6, 13].
A significant reduction of the pain level during hos-

pital stay was found in the non-operatively treated and
in the surgically treated patient population. Significant
differences between these groups regarding pain level
were found on day three and four after admission. Pa-
tients who underwent a surgical procedure had a signifi-
cantly higher pain level on day three and four compared
to the non-operative group. Thus, pain level on day
three and four was identified as an additional significant
factor regarding treatment decision, leading to opera-
tions occurring on average on day four after admission.
Pain level could be reduced significantly after operative
treatment, comparable to the findings of Hopf et al.,
who showed significant reduction of pain level after
stabilization of the posterior pelvic ring via iliosacral
screw fixation [23].
Further significant differences were found regarding

mobility levels. Patients treated with surgical procedures
had a significantly higher mobility level before trauma as
well as a significantly lower mobility level at the time of
admission compared to patients treated with non-
operative procedures. During hospitalization patients
who underwent further non-operative treatment were
able to stand in front of their bed and walk in the patient
room on day three, whereas patients who were treated
operatively on day four or later were not able to stand or
walk on day three. Thus, mobility seems to be an add-
itional factor influencing treatment decision.
In total, fragility fractures of the pelvic ring led to a

significantly lower mobility level not only at the time of
admission but also at the time of discharge from the
hospital. Regarding B2 fractures a significantly higher

mobility level difference between time of admission and
time of hospital discharge was found in patients treated
with surgical procedures compared to patients treated
non-operatively. Comparable studies on mobility level
are lacking, and these findings have to be discussed crit-
ically with respect to higher complication rates in the
operatively treated population. Nevertheless, complica-
tion rates between operatively and non-operatively
treated patients regarding B2 fractures showed no sig-
nificant differences. Additionally, Höch et al. were able
to show a higher two-year survival rate in patients who
underwent surgery for B2 and B3 fractures [24].
Based on our findings we suggest a treatment algo-

rithm, which is shown in Fig. 6. This treatment algo-
rithm should only be considered as a suggestion and
cannot be validated by the available data.
Nonetheless, our study has some limitations. Although

the study design was prospective, the subgroups have a
small sample size and have to be discussed critically.
Furthermore only patients who were admitted to hos-
pital were included in the study. This might result in a
selection bias of the cohort. Mobility level was solely
measured using a subsection of the Barthel index, and
functional scores are lacking. Fractures were classified
via CT diagnostics; no MRI was performed. This might

Fig. 6 Proposed treatment algorithm of patients with fragility
fractures of the pelvis (≥ FFP II). This treatment algorithm should
only be considered as a suggestion and cannot be validated by the
available data
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have caused a bias in fracture type classification since
some posterior compression fractures might not be de-
tected in CT. Seventeen patients suffered from advanced
or severe dementia. This also may have led to a bias re-
garding pain evaluation. To minimize bias, we used the
PAINAD scale analogous to the NRS in patients with
MMST < 18 points. Furthermore, data were collected
solely for the duration of the hospital stay; long-term
follow-up is lacking at this point in time. Finally, it
should be mentioned that missing data also occurred
during the evaluation of the outcome parameters (e.g.
four patients died during hospitalization).
Nevertheless, this is the very first prospective study fo-

cused on treatment decision regarding fragility fractures
of the pelvic ring. Treatment decisions regarding fragility
fractures of the pelvis should be based upon a combin-
ation of several points and need to be evaluated impli-
citly in further prospective studies with a long-term
follow-up in order to establish validated treatment algo-
rithms and achieve the best possible outcome.

Conclusion
Fragility fractures of the pelvis lead to significant reduc-
tion of mobility levels and high pain levels. In this pro-
spective study several factors were identified regarding
treatment procedure. Fracture type and mobility before
trauma seem to influence treatment decision. Further-
more immobility on day three as well as a high pain level
on day three and day four after admission influence the
decision to proceed with surgical treatment. Patients suf-
fering from B2 fractures in particular benefitted in terms
of mobility level at discharge when treated operatively.
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