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Benjamin Bücking, and Antonio Krüger

B ecause of increasing life expectancy and an aging 
population, osteoporosis-associated fragility frac-
tures (also known as insufficiency fractures) of the 

pelvic ring have become a more common, clinically im-
portant problem. The World Health Organization (WHO) 
defines a fragility fracture as one caused by a trauma that 
would be insufficient to injure bone if the bone substance 
were normal. Fragility fractures occur when the bone is 
no longer adequately resistant to compressive or torsional 
forces (1, 2). 

In particular, fragility fractures of the pelvic ring in 
the elderly cause immobility and markedly impair 
quality of life. They pose challenges in diagnostic 
evaluation, classification, and treatment. Particularly 
with respect to appropriate treatment, there is still a 
lack of randomized controlled trials to provide an 
 evidential basis for therapeutic strategies. As a result, 
inadequate diagnostic evaluation and improper treat-
ment are still common, both in and out of the hospital, 
and many patients suffer longer than necessary while 
being shuttled from one group of specialists to 
 another. The AO classification of pelvic ring fractures 
that has been in use to date is problematic, because 
such fractures in elderly persons are very different 
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Definition
The World Health Organization (WHO) defines a fragility 
 fracture as one caused by a trauma that would be insuf -
ficient to injure bone if the bone substance were normal. 

from fractures in younger persons. (AO = Arbeitsge-
meinschaft für Osteosynthesefragen/Association for 
the Study of Internal Fixation [ASIF] or AO 
 Foundation). In this article, we will discuss recent in-
novations in diagnosis, classification, and treatment 
and their underlying scientific basis.

Methods
On the basis of our clinical and scientific experience, 
we carried out a selective literature search in PubMed 
(search terms: “fragility fracture pelvis,” “pelvic 
 fracture elderly,” “osteoporotic pelvic fracture,” “insuf-
ficiency fracture”) and obtained further information 
from the WHO guideline and other scientific 
 publications not listed in PubMed, as well as from the 
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Background: The estimated incidence of osteoporotic pelvic fractures among persons over age 60 in Germany is 224 per 
100 000 persons per year, and rising. A number of surgical treatment options are available, but clinical long-term data are 
 lacking.

Methods: This review is based on pertinent publications and guidelines retrieved by a selective literature search, and on the 
authors’ clinical experience. 

Results: Patients often report one or more relatively trivial traumatic incidents leading up to the fracture. They complain of pain 
in the hip, groin, or lower lumbar region, or of low back pain and sciatica. A new classification scheme entitled Fragility Fractures 
of the Pelvis (FFP) takes the morphology of the fracture into account and can be used as an aid to therapeutic decision-making 
(evidence level IV). The goal of treatment is early mobilization with adequate pain relief. Isolated anterior pelvic ring fractures 
(FFP I) and nondisplaced posterior pelvic ring fractures (FFP II) are usually stable and can be treated conservatively. Type III 
and IV injuries are unstable and should generally be treated surgically. 

Conclusion: Retrospective analyses have shown that osteoporotic pelvic fractures are associated with decreased mobility and 
independence and with a one-year mortality ranging from 9.5% to 27%. Prospective therapeutic trials are urgently needed. 
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internal guidelines of the Center for Orthopedics and 
Trauma Surgery of the University Hospital Giessen and 
Marburg GmbH, Location Marburg, Germany. 

Learning goals
This article should enable the reader to

● carry out a structured diagnostic evaluation of pel-
vic ring fractures in elderly patients and classify 
them according to the FFP (Fragility Fractures of 
the Pelvis) classification, and 

● know the treatment options for each type of 
 fracture according to the FFP classification. 

Etiology and epidemiology
Osteoporosis-associated pelvic ring fractures in the 
elderly differ markedly from pelvic ring fractures in 
younger patients who have normal bone consistency. In 
younger patients, pelvic ring injuries are often due to 
high-energy trauma and are associated with 
 ligamentous injuries, fractures and dislocations, and 
neu rovascular injuries. In contrast, pelvic injuries in the 
elderly are generally due to relatively trivial trauma, 
and the bone breaks because of its poor quality. In some 
patients, a history of trauma is entirely lacking. These 
pelvic ring fractures after low-energy trauma do not, as 
a rule, cause hemodynamic instability, nor are they 
 associated with intrapelvic organ injuries or injuries of 
the surrounding soft tissues (2).

Loss of bone density and bone mass due to osteo-
porosis is the usual predisposing factor for pelvic 
fractures in elderly patients (3). Insufficiency 
 fractures can also arise in patients with vitamin D 
deficiency, long-term corticosteroid use, prolonged 
immobilization, or rheumatoid arthritis, and in  patients 
who have received radiotherapy to the pelvis (2, 4, 5).

Burge et al. reported in 2007 that pelvic ring 
 fractures in the elderly accounted for 7% of all 
 osteoporosis-associated fractures (6). No valid 
 prospective data are currently available for this type 
of fracture (in contrast to osteoporosis-associated 
fractures in other locations). Andrich et al. reported an 
incidence of 22.4 osteoporosis-associated fractures 
per 10 000 persons over age 60 per year in Germany 
(7), while a retrospective analysis revealed that the 
incidence of pelvic ring fractures among persons aged 
80 or above in Finland rose over the period 
1970–1997 from 73 to 364 per 100 000 persons per 
year. Likewise, Sullivan et al. found that the number 
of pelvic ring fractures among elderly persons in the 
USA rose by 24% (from 26 500 to 33 000) over the 
period 1993–2010 (8). This enormous rise is due to 

longer life expectancies and the aging of the 
 population, though it is partly also due to improved 
diagnostic evaluation (9). This can be seen, for 
example, in data collected for the German Pelvic 
 Registry in the years up to 2017: over a 22-year 
 period, the number of type A fractures in the AO 
 classification fell, but the number of type B fractures 
rose significantly, most likely because of the wider 
availability of computed tomography as an aid to di-
agnosis (9). Studies to date have shown a significant 
correlation with female sex and advancing age. 
 According to a study by Fuchs et al., the peak inci-
dence of osteoporotic pelvic fractures is in the ninth 
decade of life (10). In a recently published analysis of 
data from the German Pelvic Registry, 75% of the pa-
tients aged 60 or older were women (9). This accords 
with the higher incidence of osteoporosis in women 
(11, 12) (Figure 1). Similarly, in a retrospective 
analysis of 93 fragility fractures of the pelvis, Maier 
et al. found that 75% of the patients were women, and 
that the fractures were significantly associated with 
low bone density, as measured by double x-ray energy 
absorptiometry (DEXA), and with vitamin D 
 deficiency (13). Overall, more than 60% of pelvic 
ring fractures in the elderly are associated with 
 osteoporosis (9, 14).

Etiology
Osteoporosis-associated pelvic ring fractures in the elderly 
differ markedly from pelvic ring fractures in younger patients 
who have normal bone consistency.

Causes of fractures
Loss of bone density and bone mass due to osteoporosis, 
 vitamin D deficiency, long-term corticosteroid use, prolonged 
immobilization, rheumatoid arthritis, and radiotherapy to the 
pelvis.

FIGURE 1

The sex and age distribution of pelvic ring fractures in the elderly, according to an analysis 
of curent data from the pelvis registry of the German Society for Trauma Surgery ( Deutsche 
 Gesellschaft für Unfallchirurgie, DGU) by Rollmann et al. 2017 (9)
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Specific fracture morphology,  
and classification systems
Fragility fractures of the pelvic ring in elderly persons 
differ markedly from those in younger persons. In addi-
tion to osteoporosis, which was discussed above, in-
creasing ossification and rigidity of the ligamentous 
structures leads to a loss of pelvic elasticity and thereby 
to a different pattern of stress and load transmission in 
the pelvic ring (15). A fall on the side often causes a 
compression fracture of the lateral mass of the sacrum 
and an associated horizontally running fracture of the 
superior ramus of the pubic bone (2, 16). The different 
fracture morphology in old age is well explained by a 
specific and uniform pattern of bone degeneration in 
the posterior portion of the pelvic ring (15, 17). The 
 sacrum, in particular, is at increased risk of fracture be-
cause of pathological biomechanical changes of the 
pelvis that arise in old age (18). Fracture morphology 
can change over time as well: the initial finding is 
usually a compression fracture, as mentioned, but 
mobilization with full loading and repeated falls can 
lead to more complex fracture patterns, ranging all 
the way to complete collapse of the pelvic ring 
(2, 19).

Pelvic ring fractures are initially classified as type A, 
B, or C in the AO classification. Type A fractures are 
stable, type B fractures are rotationally unstable, and 
type C fractures are both rotationally and vertically 
 unstable (9). This classification, however, does not 
apply to the morphologies of pelvic ring fractures in 
old age, and it may not correctly reflect the true sever-
ity of such injuries because fragility fractures are unlike 
pelvic ring fractures in younger patients. In particular, 
the bilateral sacral insufficiency fractures often seen in 
older persons are rare in young adults, except as a con-
sequence of high-energy trauma (AO type C3).

Rommens and Hofmann have developed a new 
classification system, based on a detailed radiological 
analysis of their own patients, which gives due con-
sideration to sacral insufficiency fractures (16). The 
degree of instability plays a decisive role; this criterion 
is a major determinant of the decision whether or not 
to operate (2). Moreover, the scheme includes different 
subtypes depending on the site of posterior pelvic ring 
instability. 

The FFP classification comprises four types of 
 fracture (Figures 2–5).
FFP type I: These are isolated anterior pelvic ring frac-
tures without involvement of the posterior structures. 
Type Ia fractures are unilateral, type Ib fractures are 
 bilateral  (Figure 2).

Osteoporosis
Overall, more than 60% of pelvic ring fractures in the elderly 
are associated with osteoporosis.

AO classification
Pelvic ring fractures are initially classified as type A, B, or C in 
the AO scheme. Type A fractures are stable, type B fractures 
are rotationally unstable, and type C fractures are both 
 rotationally and vertically unstable.

Figure 2: An FFP type I fracture is an isolated fracture of the anterior pelvic ring in the Fragility 
Fractures of the Pelvis classification, according to Rommens and Hofmann (2, 16). The four 
different types of fracture are shown in this figure and in Figures 3–5. The letters a, b, and c 
correspond to the subtypes described in the text

a

b

Figure 3: An FFP type II fracture is a nondisplaced fracture of the posterior pelvic ring

a

b

c
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FFP type II: These are nondisplaced fractures of the 
posterior pelvic ring. Type IIa is characterized by an 
isolated dorsal lesion, while type IIb is a compression 
fracture of the anterior portion of the lateral mass of the 
sacrum associated with instability of the anterior pelvic 
ring. Type IIc is a nondisplaced complete sacral, sacro -
iliac, or iliac fracture with accompanying instability of 
the anterior pelvic ring (Figure 3).
FFP type III: These are displaced unilateral fractures 
of the posterior pelvic ring with simultaneous instabil-
ity of the anterior pelvic ring. Type IIIa consists of a 
displaced fracture of the ilium, while type IIb is charac-
terized by a displaced unilateral iliosacral rupture, and 
type IIIc by a displaced unilateral fracture of the 
 sacrum (Figure 4).
FFP type IV: These are bilateral displaced posterior 
pelvic ring injuries. Type IVa consists of a bilateral 
ilium fracture or bilateral iliosacral rupture; type IVb 
consists of a spinopelvic burst fracture with associated 
bilateral vertical lesions of the lateral mass of the 
 sacrum and a simultaneous horizontal component 
 connecting the two vertical lesions (U or H fracture of 
the sacrum). Type IVc is a combination of multiple dis-
placed instabilities of the posterior pelvic ring (Figure 
5).

Diagnostic evaluation 
Most patients relate having experienced one or more 
relatively trivial traumatic events; in some cases, the 
history is unclear or the patient cannot recall any 
antecedent trauma. The patients present with severe 
pain in the hip, the groin, or the lower lumbar region, or 
else with low back pain and sciatica. The physical 
examination should include palpation of the anterior 
and posterior portions of the pelvic ring as well as 
mechanical testing of the stability of the pelvic ring, 
with gentle compression of the iliac fossae and gentle 
“hinging outward” through controlled pressure on the 
iliac crests. If a pelvic ring fracture is suspected, an 
anteroposterior plain film of the pelvis should be ob-
tained, supplemented (depending on the patient’s 
symptoms) by inlet and outlet views and/or an axial 
image of the hip. Multiple studies have shown that 
computed tomography (CT) is needed to ensure reliable 
diagnosis, because conventional X-ray imaging is inad-
equate to display nondisplaced compression fractures 
of the sacrum (10, 16, 20).

As many as 80% of all injuries initially classified 
as isolated anterior pelvic ring fractures on the basis 
of conventional X-ray images are found on CT to 
comprise a dorsal lesion as well (20, 21). Failure to 

History
The patients present with severe pain in the hip, the groin, or 
the lower lumbar region, or else with low back pain and 
 sciatica.

Diagnostic evaluation
Multiple studies have shown that computed tomography (CT) 
is needed to ensure reliable diagnosis, because conventional 
X-ray imaging is inadequate to display nondisplaced compres-
sion fractures of the sacrum.

Figure 4: An FFP type III fracture is a displaced unilateral posterior pelvic ring fracture

a

b

c
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appreciate the severity of the injury can lead to 
 inappropriate treatment and, in turn, to delayed 
 healing and higher morbidity.

Magnetic resonance imaging (MRI) is useful for 
the evaluation of persistent pain in the area of the pos-
terior pelvic ring or the lower lumbar region in the 
 absence of positive findings on CT. It enables the 
early and efficient diagnosis of otherwise occult 
 sacral insufficiency fractures. In a study by Cosker et 
al., 95% of patients initially thought to have an 
 isolated anterior pelvic ring fracture were found on 
MRI to have a lesion of the posterior pelvic ring as 
well (22). MRI is thus the most sensitive diagnostic 
technique. 

Dual-energy computed tomography (DECT) is an 
alternative to MRI that reveals bone marrow edema 
with higher sensitivity than conventional CT (23). 

Whenever a pelvic fragility fracture is suspected, a 
comprehensive and timely diagnostic evaluation 
should be performed.

Treatment
Rapid mobilization and adequate pain relief are the 
main objectives of treatment. Hemodynamic instability 
is rare; it can be diagnosed on an urgently obtained 
contrast CT of the pelvis and, if present, should be 
treated with subsequent angiography and selective 
 embolization (24). The possibility of an associated 
hemorrhage should always be considered in patients 
who are being treated with anticoagulant drugs. 
 Hemodynamic monitoring for at least 24 hours is rec-
ommended in such cases so that protracted, relevant 
bleeding can be identified early and then rapidly treated 
with angiography and embolization (25, 26).

Bone densitometry (DEXA) should also be 
 performed in timely fashion, and osteoporosis, if 
present, should be medically treated. Maier et al. 
 report that 75% of their admitted patients had pre-
viously received a diagnosis of osteoporosis, but only 
39% were under treatment for it on admission. DEXA 
bone densitometry yielded a T-score below –2.5 in all 
69 of the patients who underwent it (13). A new 
 treatment for osteoporosis with parathyroid hormone 
(teriparatide) deserves to be mentioned in this 
 connection: Peichl et al. showed in 2011 that this 
treatment significantly shortens the time to healing of 
osteoporosis-associated pelvic ring fractures (27).

In general, decisions about treatment should be 
made by a multidisciplinary team including surgeons, 
geriatricians, pain therapists, and physiotherapists. 
The goal of decision-making should be to optimize 

Goal of treatment
Rapid mobilization and adequate pain relief are the main 
 objectives of treatment, along with optimizing the patient’s 
 condition in the shortest possible time.

Therapeutic decision-making
Thus, the individual fracture situation must be precisely 
 analyzed in each case. 

Figure 5: An FFP type IV fracture is a displaced bilateral posterior pelvic ring fracture

a

b

c
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the patient’s condition as soon as possible, i.e., to 
 relieve pain adequately and restore full mobility with 
the least invasive modality of effective treatment (2). 
Full weight-bearing, adapted to the patient’s pain, 
should be the aim of physical therapy. 

The current treatment algorithm for pelvic frac-
tures in our institution (the Center for Orthopedics 
and Trauma Surgery of the University Hospital 
Giessen and Marburg GmbH, Location Marburg, 
 Germany) is shown in Figure 6.

Therapeutic decision-making is based on the insta-
bility criteria of the FFP classification. Thus, the indi-
vidual fracture situation must be precisely analyzed in 
each case. In what follows, we will give a detailed 
presentation of the available treatment options for 
each type of fracture in the FFP classification. 

The FFP classification, which was published in 
2013, establishes a conceptual framework for these 
injuries, but has not been validated by any clinical 
studies to date. Nor have there yet been any ran -
domized controlled trials of the treatment options dis-
cussed below, and the recommendations given here 
are largely based on retrospective data.

FFP type I fractures
Isolated anterior pelvic ring fractures can be considered 
stable and can therefore be treated conservatively. Pa-
tients with severe pain despite analgesic medication 
may need to be admitted to the hospital for mobili -
zation with full weight-bearing under the supervision of 
a physiotherapist. The comorbidities of these elderly 
patients may make it difficult to apply standard 
 protocols for the treatment of pain. Nonsteroidal anti-
inflammatory drugs should be used with caution in 
view of their side effects and interactions (28, 29). 
Opioids are frequently indicated as an additional thera-
peutic option. Cognitively impaired patients should be 
thoroughly examined and assessed so that appropriate 
pain-relieving treatment can be given (30). There are 
special instruments for the detection of pain in 
 demented patients, including, for example, the BESD 
score (German: Beurteilung des Schmerzes bei 
 Demenz, i.e., pain assessment in dementia), which 
takes account of the patient’s respiratory pattern, 
negative vocalizations, body posture, facial expression, 
and response to consolation (31).

Radiological follow-up is recommended to rule out 
secondary dislocation or secondary fractures, and 
whenever the pain is so severe as to preclude timely 
mobilization. In such cases, the FFP classification 
may need to be changed, depending on the findings. 

FFP type II fractures
An FFP type II fracture is a nondisplaced fracture of the 
posterior pelvic ring. Isolated posterior pelvic ring 
 injuries (FFP type IIa) are rare. The mechanism of 
 injury usually leads to an anterior pelvic ring fracture as 
well, combined with a compression fracture of the 
 lateral mass of the sacrum (FFP type IIb), or else to a 
nondisplaced, complete fracture of the sacrum or ilium 
or to an iliosacral injury (FFP type IIc). These injuries 
can be treated conservatively as well, but they render 
the patient immobile for a longer period of time. If con-
servative treatment does not lead to adequate pain relief 
and mobilization, surgery should be discussed with the 
patient. Percutaneous techniques are preferred when-
ever possible. In addition to stabilization of the poste -
rior pelvic ring, stabilization of the anterior pelvic ring 
should be considered as well (2).

FFP type III and type IV fractures
Type III and IV injuries are characterized by marked 
unilateral or bilateral instability of the posterior pelvic 
ring. As type III injuries rarely heal spontaneously, we 
recommend that they be treated surgically. Here, too, 
percutaneous techniques are preferred to open reposi-
tioning, as long as there is no major degree of dislocation. 

Type IV injuries should also be treated surgically. 
Both sides should be surgically stabilized so that there 
will be no risk of intrusion of the lumbosacral 
 fragment (2).

The various surgical techniques that are available 
for stabilization of the anterior and posterior pelvic 
ring are listed in the eTable. We will only discuss the 
more commonly used ones in what follows (Figure 7).

Surgical techniques for stabilization of the 
 posterior pelvic ring
Most posterior fractures of the sacrum (complete or 
 displaced fractures of the lateral mass of the sacrum) 
can be treated by percutaneous trans-sacroiliac screw 
osteosynthesis. This technique is already widely 
 accepted for the stabilization of posterior pelvic ring 
fractures due to high-energy trauma. One or two 7–8 
mm cannulated screws with a full or partial thread are 
inserted in the vertebral body of S1; additionally, a 
 second screw can be placed in S2. In case of bilateral 
dorsal instability, both sides can be treated in the same 
procedure with two sacroiliac screws. Alternatively, 
transsacral bar  osteosynthesis can be used.

Sacroplasty is an alternative option for isolated and 
incomplete compression fractures of the lateral mass 
(FFP type IIa). In this technique, which is analogous 

FFP type I fractures
Isolated anterior pelvic ring fractures can be considered stable 
and can therefore be treated conservatively.

FFP type II fractures
An FFP type II fracture is a nondisplaced fracture of the pos-
terior pelvic ring. These injuries can be treated conservatively 
as well, but they render the patient immobile for a longer 
 period of time.
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to vertebroplasty, cement is introduced into the area 
of the fracture. Fragility fractures only rarely arise in 
the ilium lateral to the sacroiliac joint (FFP type IIIa). 
In case of instability and dislocation, these are treated 
surgically by plate osteosynthesis. 

In case of marked dislocation and vertical instabil-
ity, as in FFP type III or IV fractures, unilateral or 
 bilateral lumbopelvic fixation may be needed. If there 
is multiplanar instability, sacroiliac screw osteo -
synthesis can be performed as well in order to achieve 
both horizontal and vertical stability. This technique, 
known as triangular stabilization, seems to be the bio-
mechanically most stable type of fixation (32).

Surgical techniques for stabilization of the 
 anterior pelvic ring
In case of ventral instability (as in FFP type IIb) and 
immobilizing pain, stabilization can be achieved with 

an external fixator: minimally invasive Schanz screws 
are inserted into the supra-acetabular area bilaterally. 
The anterior pelvic ring can also be stabilized in 
 analogous fashion with internal fixation techniques. 
These may be either purely subcutaneous or deep 
 (submuscular). A further option is the insertion of a 
retrograde transpubic screw. 

Complications and prognosis
Despite the steeply increasing incidence of fragility 
fractures of the pelvic ring, the literature to date 
 contains only retrospective analyses. The reported 
average duration of hospital stay ranges from 9.3 
to 45 days (3, 14). The 1-year mortality ranges 
from 9.5% to 27% (3, 13, 33); these figures are simi-
lar to those reported for proximal femur fractures. 
Hill et al. even reported a 5-year mortality of 54.4% 
(34).

Surgical techniques for stabilization of the anterior pelvic 
ring
In case of ventral instability (as in FFP type IIb) and immobi -
lizing pain, stabilization can be achieved with external or 
 internal fixation.

Complications and prognosis
The reported average duration of hospital stay ranges from 9.3 
to 45 days. The 1-year mortality ranges from 9.5% to 27%; 
these figures are similar to those reported for proximal femur 
fractures. 

FIGURE 6

Treatment algorithm in the authors’ institution (Center for Orthopedics and Trauma Surgery, University Hospital Giessen and Marburg GmbH [Universitätsklinikum 
Giessen und Marburg GmbH (UKGM)], Marburg, Germany) for the treatment of fragility fractures of the pelvic ring in the elderly. CT, computed tomography; DEXA, 
double x-rax energy absorptiometry; FFP, Fragility Frac tures of the Pelvis; Fx,fracture; PT, physiotherapy; MRI, magnetic resonance imaging; SI, sacroiliac; VAS, Visual 
Analog Scale
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The successful conservative treatment of FFP type I 
and II fractures generally relieves pain within 2 weeks 
and restores mobility within 6 weeks. Surgery for FFP 
type II, III, and IV fractures relieves pain rapidly as well. 
Fracture healing takes from 6 weeks to 3 months, and 
full ambulation is usually restored in 3 months (24).

In our experience, correct and rigorously applied 
conservative treatment with early mobilization only 
rarely leads to complications, yet Maier et al., in a co-
hort of 93 conservatively treated patients, reported a 
58% complication rate (composed, in turn, of urinary 
tract infections [61%], pneumonia [29%], depression 
[5%], and thromboembolic events [3%]). Over the 
long term (mean follow-up interval, 34 months), the 
number of patients needing help in everyday life 
nearly doubled: 77% of the patients were independent 
before the fracture, but 66% were dependent on help 
afterward (13). Breuil et al. reported diminished 
 independence in nearly 50% of patients after a mean 
follow-up time of 29 months (11). In the case series of 
Taillandier et al., only 22 of the 56 patients who were 
followed up regained their original functional status (35).

Physicians should be aware of the risk of second-
ary dislocation and of a change of fracture type during 
the course of treatment. Initially conservative treat-
ment may need to be converted to surgical treatment 
if pain and immobility persist. Rarely, pseudarthroses 
arise during conservative treatment that may require 
secondary surgical stabilization. 

The complications of surgical treatment range from 
the usual complications of any type of surgery (post-
operative bleeding, infection, neural injury, deep vein 
thrombosis) to pulmonary embolism and multiple 
organ system failure. Serious complications are rarer 
when minimally invasive techniques are used 
(36, 37). No data are yet available that would permit a 
comparison of the complication rates and outcomes of 
different osteosynthetic techniques for fragility frac-
tures of the pelvis. In a retrospective study, Hopf et al. 
showed that percutaneous sacroiliac screw osteo -
synthesis significantly lessens pain (VAS 6.8 on 
 admission and 1.8 on discharge; VAS = Visual Analog 
Scale). All 30 of the patients treated in this study first 
underwent conservative treatment for 6 days and 

Caveat
Physicians should be aware of the risk of secondary dislo-
cation and of a change of fracture type during the course of 
treatment.

Surgical complications
The complications of surgical treatment range from the usual 
complications of any type of surgery (postoperative bleeding, 
infection, neural injury, deep vein thrombosis) to pulmonary 
embolism and multiple organ system failure.

Figure 7: The surgical methods mentioned in the text for stabilization of the anterior and posterior pelvic ring are shown here.  
a) Cemented sacroiliac screw osteosynthesis for a bilateral fracture of the lateral mass of the sacrum. b) Sacroiliac screw osteosynthesis, trans-
sacral bar osteosynthesis, and a retrograde transpubic screw in the pubic bone inserted percutaneously. c) Ventral plate osteosynthesis for a 
fracture lateral to the sacroiliac joint. d) Unilateral lumbopelvic fixation combined with a cemented sacroiliac screw (triangular fixation). e) Ventral 
plate osteosynthesis of the anterior pelvic ring and transsacral bar osteosynthesis. f) Internal fixation with a screw-and-rod system to stabilize 
the anterior pelvic ring

a

d

b

e

c

f
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 experienced no more than a slight decrease of pain 
(VAS 6.0), which was the reason for performance of a 
percutaneous sacroiliac screw osteosynthesis. 
 Twenty-two of them regained their original level of 
mobility, and 16 of these 22 had little or no impair-
ment in everyday life after a mean follow-up interval 
of 31 months (38). The main complications of sacro -
iliac screw osteosynthesis are malpositioned screws 
(3–17%) and nerve injury (0–8%) (37). Screws can 
become loose in osteoporotic bone, and cement aug-
mentation is therefore recommended (39). Cement 
should be applied carefully, however, so that cement 
leaks can be avoided (2). Further clinical studies will 
be needed to determine whether additional cement 
augmentation should become part of the standard 
treatment for sacral insufficiency fractures (2). As for 
the treatment of anterior pelvic ring injuries, the 
 available data mainly concern the complications of 
external fixation, which include pin-site infections 
(2.5%–50%), loose screws (0–19%), and loss of re-
position (0–33%) (40). These complications have led 
to controversy about the utility of external fixation 
(2). Subcutaneous systems become infected much 
less commonly (3%) but need to be evaluated in 
further clinical studies (40).

The increased mortality, diminished mobility, and 
loss of social independence that have been described 
in association with prolonged conservative treatment 
imply that timely diagnostic evaluation is important, 
in both the inpatient and the outpatient settings, so 
that fractures can be identified and their degree of 
 stability can be properly assessed. Pain should be 
evaluated regularly, and minimally invasive surgical 
treatment should be considered in a timely fashion to 
achieve pain relief and restoration of mobility. The 
treatment of these patients in interdisciplinary centers 
for geriatric trauma surgery, the use of structured 
 processes for diagnosis and treatment, and the 
 prospective trials that are now urgently needed should 
all help improve the clinical outcomes of elderly 
 patients with fragility fractures of the pelvic ring. 
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b) High-speed trauma
c)  A pathological fracture
d)  A fall with suicidal intent
e)  A fall due to syncope

Question 3
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a)  Double x-ray energy absorptiometry (DEXA)
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Question 4
With what systemic disease are fragility fractures most 
commonly associated? 
a)  Plasmacytoma
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c)  Ankylosing spondylitis
d)  Perthes’ disease
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How is a dislocated unilateral posterior pelvic ring fracture 
with simultaneous instability of the anterior pelvic ring 
classified in the scheme of Rommens and Hofmann? 
a)  Fragility Fractures of the Pelvis (FFP) type I
b)  Fragility Fractures of the Pelvis (FFP) type II
c)  Fragility Fractures of the Pelvis (FFP) type III
d)  Fragility Fractures of the Pelvis (FFP) type IV
e)  Fragility Fractures of the Pelvis (FFP) type V

Question 6
  How is an isolated bilateral anterior pelvic ring fracture not 
 involving the posterior pelvic ring classified in the scheme of 
Rommens and Hofmann?
a)  Fragility Fractures of the Pelvis (FFP) type Ia
b)  Fragility Fractures of the Pelvis (FFP) type Ib
c)  Fragility Fractures of the Pelvis (FFP) type IIc
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b)  Bed rest for 6 weeks
c)  Full mobilization, adapted to pain
d)  Minimally invasive external fixation
e)  Percutaneous screw osteosynthesis

Question 8
 What does the term “sacroplasty” signify? 
a)  Reconstruction of the sacrum
b)  Percutaneous screw osteosynthesis of the sacrum
c)  A cement augmentation technique
d) A complex osteosynthetic technique
e)  A structural defect of the sacrum

Question 9
 What is the most common cause of pelvic fragility fractures?
a) A fall from a great height
b) An automobile accident
c)  A bicycle accident
d)  A simple fall, e.g., after tripping
e) A fall with suicidal intent

Question 10
What is the recommended physiotherapeutic approach after 
 percutaneous screw osteosynthesis of the sacroiliac joint?
a)  No weight-bearing for 6 weeks
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c)  Full mobilization, adapted to pain
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eTABLE

Surgical techniques for stabilization of the posterior and anterior pelvic ring

FFP, fragility frac tures of the pelvis

Surgical technique

Anterior pelvic ring

External fixation

Subcutaneous internal fixation

Submuscular internal fixation

Retrograde transpubic screw

Plate osteosynthesis

Posterior pelvic ring

Sacroplasty

Percutaneous sacroiliac
 screw osteosynthesis

Percutaneous sacroiliac
 screw osteosynthesis with 
cement augmentation

Transiliac internal fixation

Transsacral bar osteosynthesis

Plate osteosynthesis

Iliolumbar fixation, 
combined with a sacroiliac screw 
if indicated  (triangular stabilization)

Indication

Ventral instability (e.g., FFP type II), 
also bilateral

Ventral instability (e.g., FFP type II), 
also bilateral

Ventral instability (e.g., FFP type II), 
also bilateral

Ventral instability (e.g., FFP type II)

Ventral instability (e.g., FFP type II)

Isolated incomplete compression 
 fracture of the lateral mass of the 
 sacrum (e.g., FFP IIa)

Incomplete, complete, or displaced 
fracture of the lateral mass of the 
 sacrum 

Incomplete, complete, or displaced 
fracture of the lateral mass of the 
 sacrum

Bilateral dorsal instability 
(e.g., FFP IV)

Bilateral dorsal instability 
(e.g., FFP IV)

Frature lateral to the sacroiliac joint 
(e.g., FFP type IIIa)

Displacement and vertical instability 
(FFP types III and IV)

Advantages

Minimally invasive, can be removed 
without general anesthesia

Minimally invasive

Minimally invasive, no bothersome 
 implant, good stability

Percutaneous, adequate stability

Highest stability, vessels can be 
 surgically exposed and protected

Percutaneous, relieves pain

Percutaneous, compression of the 
fracture cleft

Percutaneous, compression of the 
fracture cleft, holds strongly

Minimally invasive, 
bridging osteosynthesis

Minimally invasive, 
compression, high stability

Mildly invasive, 
bridging osteosynthesis

Mildly invasive, 
can be performed bilaterally 

Disadvantages and 
potential complications

Pin infections, loose pins, discomfort 
on sitting, possible lesion of lat. fem. 
cutaneous n. (meralgia paresthetica)

Prominent implants, possible lesion of 
lat. fem. cutaneous n., pressure injury 
of femoral n. 

Possible vascular injury 
or  pressure injury of femoral n. 

Only for pubic ramus fractures; 
high precision required

Open technique, long procedure,
loosening of implant

Possible cement leak

Poor purchase in the sacral 
 spongiosa

Possible cement leak

No compression, bothersome 
 implants

Requires large trans-sacral corridor,
 not possible with sacral dysmorphism

No compression

Loss of mobility of the iliosacral 
 segment, bothersome implants
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