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Weon-Yoo Kim'2 . Se-Won Lee'>® . Ki-Won Kim'* - Soon-Yong Kwon'*# - Yeon-Ho Choi®

Received: 1 May 2018 / Accepted: 29 October 2018 / Published online: 1 November 2018
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract

Purpose There have been no prior case series of isolated iliac wing fracture (ITWF) due to low-energy trauma in geriatric
patients in the literature. The aim of this study was to describe the characteristics of IIWF in geriatric patients, and to pre-
sent a case series of IIWF in geriatric patients who underwent our minimally invasive screw fixation technique named ‘iliac
pillar screw fixation’.

Materials and methods We retrospectively reviewed six geriatric patients over 65 years old who had isolated iliac wing
fracture treated with minimally invasive screw fixation technique between January 2006 and April 2016.

Results Six geriatric patients received iliac pillar screw fixation for acute IIWFs. The incidence of IWFs was approximately
3.5% of geriatric patients with any pelvic bone fractures. The main fracture line exists in common; it extends from a point
between the anterosuperior iliac spine and the anteroinferior iliac spine to a point located at the dorsal 1/3 of the iliac crest
whether fracture was comminuted or not. Regarding the Koval walking ability, patients who underwent iliac pillar screw
fixation technique tended to regain their pre-injury walking including one patient in a previously bedridden state. The visual
analog scale score for pain at the last follow-up was quite satisfactory. Union was achieved in all patients at the last follow-up.
Conclusions Geriatric patients can have a form of IIWF caused by low-energy trauma that is a type of fragility fracture of
the pelvis. Because subsequent deterioration of their walking status followed by a long period of non-weight bearing in
geriatric patients could be as threatening as the fracture itself, the treatment paradigm for IWF due to low-energy trauma in
geriatric patients should differ from that due to high-energy trauma in most patients. In these types of fractures, minimally
invasive surgical management that includes iliac pillar screw fixation can lead to good outcomes.
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In general, isolated iliac wing fractures (ITWFs) occur as a

result of high-energy trauma, such as a direct blow to the
side, in young patients [1]. IWFs are uncommon, with a
prevalence of 2.2% [2]. The mechanism of injury is usu-
ally high-energy trauma, such as a bicycle or lap seatbelt
accident in pediatric patients or a motor vehicle accident
or fall in adults [2]. However, in our experience, IIWFs can
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also result from low-energy trauma in geriatric patients.
ITWFs due to low-energy trauma in the geriatric population
have different characteristics from those due to high-energy
trauma in young adults.

In general, these isolated fractures are considered stable
fractures, as they do not compromise the stability of the pel-
vic ring and are considered amenable to conservative treat-
ment. Analgesics and instructions for non-weight bearing
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may be all that is necessary for treatment of IIWFs in most
patients. However, when these fractures occur in geriatric
patients, subsequent deterioration of their walking status,
followed by a long period of non-weight bearing could be
as threatening as the fracture itself. These patients may also
have decreased bone healing ability, and their bone qual-
ity may become weak enough to cause another low-energy
fracture in consequence of non-weight bearing. Further-
more, these fractures frequently cause excruciating pain,
which significantly impairs quality of life. We believe that
the treatment paradigm for [IWFs due to low-energy trauma
in geriatric patients should differ from that of IIWFs due to
high-energy trauma in most patients.

Thus, we have recommended surgical treatment in all
geriatric patients with IIWFs, and performed minimally
invasive screw fixation using the ‘iliac pillar,” which is the
thickest, column-like structure of the ilium [3], to treat geri-
atric patients with IIWFs due to low-energy trauma. To our
knowledge, no previous case series have been published on
IIWFs due to low-energy trauma in geriatric patients, nor
has this group been described separately as a manifesta-
tion of fragility fracture of the pelvis. Thus, the aim of this
study was to describe the characteristics of IIWFs in geriat-
ric patients and to present a case series of geriatric patients
with [IWFs who were treated with our minimally invasive
screw fixation technique.

Materials and methods
Patients

We reviewed the medical records, radiographs, and com-
puted tomography (CT) scans of 381 patients, who were
admitted to our hospital for any pelvic bone fractures, with
or without subsequent surgery, between January 2006 and

Fig. 1 Red arrows indicate the
‘iliac pillar’ structure of the
ilium on three-dimensional
computed tomography
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April 2016. The diagnosis of pelvic fracture was confirmed
on anteroposterior, inlet, and outlet plain pelvic films, as
well as a computed tomography (CT) scan. We identified
179 patients under 65 years and 202 patients over 65 years
with pelvic bone fractures. After exclusion of cases associ-
ated with complete disruption of the pelvic ring or fractures
extending to the acetabulum, seven patients were diagnosed
with IIWFs. Since the distinction between high-energy and
low-energy trauma can be ambiguous, we did not include
the injury mechanism in our exclusion criteria. Among the
seven patients, one refused surgical treatment due to ter-
minal lung cancer and six consented to undergo surgical
treatment. Finally, six patients were diagnosed with ITWFs
and underwent the minimally invasive operation; all of these
patients were over 65 years old.

All surgical treatments and decisions related to treat-
ment plans were performed by the senior author. Patients
who met the criteria for inclusion in the study were asked
to return for a clinical and radiologic examination, at which
time additional data were collected on pain, other symptoms,
and outcome, specifically return to work and patient satisfac-
tion. All patients were evaluated by a surgeon who was not
responsible for any part of the patient’s treatment. Approval
from the local institutional review board was obtained for
this study.

Surgical technique

The iliac pillar is the bony thickening located vertically
above the acetabulum on the lateral surface of the ilium
and extending to the iliac tubercle, which is the thicken-
ing on the superior margin of the ilium [3] (Fig. 1). Our
fixation technique used the iliac pillar as a corridor for a
long-cannulated screw, taking advantage of the excellent
bone stock around the posterior column of the acetabulum.
Surgical intervention occurred after the patients’ general
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Fig.2 Iliac pillar screw insertion in a saw-bone model. At the inner
portion of the iliac tubercle, a guide pin was inserted along the iliac
pillar toward the posterior part of the acetabulum until there was
resistance to penetration (a, b). Then a reamer with a cannulated
screw was tried along the guide pin with low velocity until it reached
the fracture line. A long, 6.5-mm diameter cannulated screw (40 mm
threaded) that was about 1 cm shorter than the measurement was
inserted along the guide pin (c—e). Because the threaded portion of
the screw was fixed without reaming into the posterior column of the
acetabulum with good bone stock, this iliac pillar screw functioned
like a post embedded in solid ground

medical condition had been stabilized and evaluated to
assess the possibility of perioperative complications. All
surgical treatments were performed 2—7 days after injury.

Usually, the patient is placed in a supine position on
a radiolucent table. The image intensifier was placed
contralateral to the injured side of the patient. The iliac
tubercle was palpated, and a 5-cm skin incision was
made to access the iliac crest, from the iliac tubercle to
the intersection of the iliac crest and the posterior frac-
ture line. The abdominal and iliacus muscles of the inner
table of the ilium were elevated as Kern bone-hold forceps
were applied on the iliac crest portion of the fractured
ilium. Under an image intensifier, fracture reduction was

Fixation by catching far cortex

Iliac pillar screw

Fig.3 Intraoperatively, the supraacetabular triangle with a 15° inlet
view of the iliac oblique view is helpful in positioning the iliac pillar
screw onto the supraacetabular area

Table 1 Koval walking ability index

Walking ability Score
Independent community ambulator 1
Community ambulator with cane 2
Community ambulator with walker 3
Independent household ambulator 4
Household ambulator with cane 5
Household ambulator with walker 6
Nonfunctional ambulator 7

attempted while handling the Kern bone-hold forceps care-
fully and palpating with the surgeon’s finger on the poste-
rior fracture line. At the posterior part of the crest of the
fractured ilium, a guide pin was inserted, penetrating as
close as possible to the far cortex along the iliac crest. At
the inner portion of the iliac tubercle, another guide pin
was inserted along the iliac pillar toward the posterior part
of the acetabulum until there was resistance to penetra-
tion, and the far cortex was not penetrated. Then a reamer
with a cannulated screw was tried along the guide pin with
low velocity until the fracture line was reached. A long-
cannulated screw (6.5 mm diameter, 40 mm threaded) that
was about 1 cm shorter than the measurement was inserted
along the guide pin (Fig. 2.). Because the threaded portion
of the screw was fixed without reaming into the poste-
rior column of the acetabulum with its good bone stock,
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Fig.4 Three patients (b—d) had IIWFs without fracture comminu-
tion showed a characteristic main fracture line extending from a point
between the anterosuperior iliac spine (ASIS) and the anteroinferior
iliac spine (AIIS) to a point located at the dorsal 1/3 of the iliac crest

this iliac pillar screw acted like a post embedded in solid
ground. An additional cannulated screw was inserted along
the guide pin to catch the far cortex of the intact iliac crest.

Fluoroscopy can be used to assess whether the place-
ment of the iliac pillar screw has been accurately deter-
mined. This assessment involves a combination of anter-
oposterior, inlet, outlet, obturator oblique, and iliac
oblique views. Among them, the supraacetabular triangle
with a 15° inlet view of the iliac oblique view is helpful in
positioning the iliac pillar screw onto the supraacetabular
area (Fig. 3).

Weight bearing was permitted within 1 week after
injury. Rehabilitation and return to a pre-injury walking
level were guided by tolerance of pain-free activity. After
discharge from the hospital, patients were instructed to
return for evaluation at postoperative 1, 2, and 3 months
and thereafter at 3-month intervals. At each follow-up
visit, data were collected on complications, visual analog
scale scores for pain, and the Koval walking ability, which
grades ambulatory ability from independent community
ambulatory (grade 1) to nonfunctional ambulatory ability
(grade 7) (Table 1) [4]. In addition, at each follow-up visit,
anteroposterior, inlet, and outlet radiographs of the pelvis
were obtained.

Statistical methods

Since this was a case series, inferential statistical analysis was
not appropriate. Simple summary statistics were used instead.
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(a). Three patients who had IIWFs with fracture comminution (f-h)
also showed the main fracture line. However, they had one or two
additional fracture lines and comminuted fracture pattern around the
main fracture line (e)

This study was approved by our hospital’s institutional review
board.

Results

Six geriatric patients received iliac pillar screw fixation for
acute IIWFs between January 2006 and April 2016. The
incidence of IIWFs was approximately 3.5% of geriatric
patients with any pelvic bone fractures. Patients were fol-
lowed up for a minimum of 6 months (range 6-24 months).
There were two males and four females with a mean age of
77.5 years (range 66-91 years) and a mean time from injury
to surgery of 3.4 days (range 2—7 days). The mean time
between surgery and when the patient began walking with a
walker was 7 days (range 3—14 days), except for one patient
who was bedridden even before the fracture occurred.

Regarding the fracture pattern, three patients had IIWFs
without fracture comminution. Their main fracture line
extended from a point between the anterosuperior iliac
spine (ASIS) and AIIS to a point located at dorsal 1/3 of
iliac crest. Three patients who had IIWFs with fracture
comminution also showed the main fracture line. How-
ever, they had one or two additional fracture lines and
comminuted fracture pattern around the main fracture line
(Fig. 4).

Satisfactory fracture reduction was achieved in all six
patients. Postoperative infection was not observed in this
cohort. However, one patient who complained of posterior
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screw-induced irritation of the gluteal muscle area under-
went implant removal for symptomatic implants (patient
number 2). Regarding the Koval walking ability, patients
who underwent iliac pillar screw fixation tended to regain
their pre-injury walking ability, including one patient who
was previously bedridden (patient number 5). The visual
analog scale score for pain at the last follow-up was quite
satisfactory (Table 2). In all patients, the reduced iliac wing
fracture was well maintained through the last follow-up, as
evaluated on radiographs (Fig. 5). Union was achieved in all
patients at the last follow-up. Union time was not available
in our data. None of the six cases had intrapelvic combined
injuries, neurological symptoms, or hemodynamic instabil-
ity, and none received a plate. In four cases, one iliac pillar
screw and one additional screw were fixed, but in two cases
one iliac pillar screw and two additional screws were fixed.

Discussion

In general, [IWFs are considered stable fractures, as they do
not compromise the stability of the pelvic ring, and they are
amenable to conservative treatment. Analgesics and instruc-
tions for non-weight bearing may be all that is necessary
for treatment of IIWFs in most patients [2]. However, when
these fractures occur in geriatric patients, subsequent dete-
rioration of their walking status followed by a long non-
weight-bearing period could be as threatening as the frac-
ture itself. Above all, non-weight bearing for a long period
can lead to secondary complications. Therefore, we suggest
that the treatment paradigm for IIWFs due to low-energy
trauma in geriatric patients should differ from that due to
high-energy trauma in most patients. In these fractures,
with minimally invasive surgical management that includes
iliac pillar screw fixation, subsequent adverse effects can
be avoided.

The iliac pillar is the bony thickening located vertically
above the acetabulum on the lateral surface of the ilium and
extending to the iliac tubercle, which is the thickening on
the superior margin of the ilium (Fig. 1). This fixation tech-
nique uses the iliac pillar as a corridor for a long-cannulated
screw, taking advantage of the excellent bone stock around
the posterior column of the acetabulum. A long-cannulated
screw (40 mm threaded) that is about 1 cm shorter than the
measurement was inserted along the guide pin. Because the
threaded portion of the screw was fixed without reaming into
the posterior column of the acetabulum with its good bone
stock, this iliac pillar screw functions like a post embedded
in solid ground. An additional cannulated screw was inserted
along the guide pin to catch the far cortex of the intact pos-
terior iliac crest [5]. There could be a role for a less invasive
application of this technique through a limited window.

Table 2 Data summary of patients undergone by iliac pillar screw technique

The day when patient started Mean follow- VAS of last Pre-injury Koval Last f/u Koval

Time to

Combined

Injury mechanism

Sex

Age

Patient

walking ability

walking ability

follow-up

up (months)

walking with walker (day)

pelvis lesion surgery

number

(day)

24
18

None

Pedestrian TA

M
F
F
F
F

77
66
74
91

#1

None

Fall from standing position onto the ground

#2

Fall from standing position onto the ground None

#3

15

14
n/a

Fall from standing position onto the ground None

Fall from bedside

#4

None

81

#5

15

Fall from standing position onto the ground None

M

76

#6

TA traffic accident, n/a not available, VAS visual analog scale, f7u follow-up
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Fig.5 A 74-year-old woman was admitted via the emergency depart-
ment, complaining of pain in the right iliac crest area. She was
injured by a fall from a standing position onto the ground and diag-

Insufficiency fractures occur when normal stresses are
applied to bone weakened by osteoporosis [6]. In the elderly,
the pelvis is the most common location for these fractures.
There are only a few reports of insufficiency fractures of the
iliac wing in the English literature [6, 7]. Chary-Valckenaere
et al. [7] documented 14 cases of iliac wing insufficiency
fractures. They showed that initial radiographs in all patients
were interpreted as negative, and that radionuclide testing
and magnetic resonance imaging (MRI) led to a higher rate
of fracture detection than standard X-ray and CT images.
Clinically, iliac wing insufficiency fractures may be asymp-
tomatic or present with mechanical pain and should be sus-
pected in patients with osteoporosis risk factors [6, 7].

In 2013, Rommens et al. coined the term fragility fracture
of the pelvis (FFP) to characterize pelvic insufficiency frac-
ture with pelvic ring disruption in the geriatric population
[8]. They also developed a classification system in which the
fracture was graded from I to IV according to the degree of
instability. The bony structures of the pelvis are not as strong
as the surrounding ligaments in elderly patients with frag-
ile bone, so FFPs are characterized by a disruption of bony
structures only. The thick dorsal sacroiliac, sacrotuberous,
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nosed with IIWF (a). Postoperatively, the fractured iliac wing was
reduced, with the appearance of a symmetric pelvis in the pelvic
anteroposterior (b), inlet (c¢) and outlet (d) views

and sacrospinous ligaments remain intact and form anatomi-
cal borders [8]. In a previous report, the authors described
a specific pattern of FFP in that the sacrotuberous and sac-
rospinous ligaments appeared to have been shortened [9].
This FFP might be a sort of avulsion fracture, in a very
inclusive sense of the word, in which weakened bone is
fractured despite thick, intact pelvic ligaments. The IIWFs
in the current study were associated with an FFP pattern
characterized by a fracture line that bypasses the iliolumbar
ligament attached to the posterior ilium and includes a rela-
tively strong pelvic brim (Fig. 4). We suggest that geriatric
patients can have a form of [IWF as a manifestation of FFP,
even though Rommens et al. did not IIWFs without pelvic
ring disruption in their FFP classification.

The major strength of this study is that it is the first to pre-
sent a case series of IWF in geriatric patients as a manifesta-
tion of FFP and to introduce a specific technique for minimally
invasive operative treatment. There were several limitations in
our study. First, the study was based on retrospective review
and contained a relatively small cohort of patients, because
IIWFs in geriatric patients are relatively uncommon. Secondly,
VAS scores and evaluation of walking ability are inevitably
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subjective. Thirdly, all enrolled geriatric patients with IIWFs
were recommended surgical treatment in a minimally invasive
manner. Indeed, [IWFs are known to be treated conservatively,
but considering the accompanying complications of prolonged
non-weight bearing in elderly patients, we would like to shed
light on minimally invasive screw fixation technique as a treat-
ment option for [TWFs.

Conclusion

IIWFs are generated by high-energy trauma in young patients,
and they are amenable to conservative treatment, such as anal-
gesics and non-weight bearing. However, geriatric patients
can have a form of IIWF caused by low-energy trauma that
is a type of fragility fracture of the pelvis. Because subse-
quent deterioration of their walking status followed by a long
period of non-weight bearing in geriatric patients could be as
threatening as the fracture itself, the treatment paradigm for
ITWF due to low-energy trauma in geriatric patients should
differ from that due to high-energy trauma in most patients. In
these types of fractures, minimally invasive surgical manage-
ment that includes iliac pillar screw fixation can lead to good
outcomes.
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