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ABSTRACT
Introduction: Recently, the diagnosis of occult fractures has been facilitated due to increased availability
and utilization of MRI. Diagnosing a fracture of the
ischiopubic rami from a proximal femoral fracture,
in particular, is difficult using physical exam alone
and can be facilitated by having access to an MRI.
Here we report both physical exam findings and MRI
findings that help in differentiating occult fractures of
the iliopubic rami. Materials and Methods: From
April 2010 to December 2012, we identified 30 patients (5 male and 25 female; aged 43 - 93 years old).
We recorded if a traumatic episode occurred, ambulatory status at the initial visit (bed ridden, standing
up with an aid, walking with an aid). We also recorded if imaging was used in determining the final
diagnosis (radiographs, MRI or CT). Results: Twentyone patients had a fracture as a result of a traumatic
episode. In the remaining 9 cases, no trauma occurred and therefore the fractures were insufficiency
fractures. Ten patients were bed ridden at the initial
visit, eight patients were able to stand only with a
walking aid, and the remaining twelve patients were
able to walk with an aid. Occasional radiographs
were used to confirm the presence of a fracture in 4
cases, MRI in 11 cases, and CT scan in 15 cases. Discussion and Conclusions: Occult fractures of the ischiopubic rami can occur without trauma and it can
be difficult to differentiate these fractures from occult
proximal femoral fractures. In these cases, MRI is
useful to definitively obtain a diagnosis. In cases of
pacemaker, bullet implantation or artificial hip joints,
CT or occasional radiographs are also useful to diagnose occult fractures of the ischiopubic rami.
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1. INTRODUCTION
Increased availability of Magnetic Resonance Imaging
(MRI) and Computed Tomography (CT) scanning in
recent years has facilitated the diagnosis of occult fracOPEN ACCESS

tures. Because the ischiopubic rami located near the
proximal femur, differentiating the fracture of the ischiopubic rami from a proximal femoral fracture is difficult. Especially in occult fractures, we could not detect
shortening of leg length and bony deformity. To detect
an occult fracture, nuclear medicine techniques were previously used [1-6]. However, differentiating a fracture of
the ischiopubic rami from a proximal femur fracture can
still be difficult. Distinguishing a fracture of the ischiopubic rami from a proximal femur fracture is important
in determining conservative versus surgical treatment.
We report both physical exam findings and MRI findings
that help in differentiating occult fractures of the iliopubic rami.

2. PATIENTS AND METHODS
We identified 30 patients with occult fractures of the
ischiopubic rami from April 2010 to December 2012. At
the initial visit we suspected a fracture around the hip;
however, a fracture line was not detectable on a plain
radiograph. We investigated the incidence of trauma and
the ambulatory status at the initial visit (bed ridden,
standing up with an aid, and walking with an aid) and
then analyzed images to determine the final diagnosis
(repeated radiograph, MRI, CT).
An MRI was performed within 7 days from the time of
clinical presentation. Axial T1- and T2-weighted spin
echo images were obtained using a Siemens 1.5 T system
(Synphony, Siemens AG, Erlangen, Germany). We defined low intensity areas within bone marrow in T1 images as fractures [1]. CT studies were performed within 7
days from the time of clinical presentation. Axial images
were performed using a GE HiLight Scanner (GE Medical Systems, Milwaukee, WI, USA). The slice thickness
ranged from 2 to 3 mm. All studies were performed with
120 kVp and milliampere values ranging from 150 to
300 mA. We defined a low intensity line within bone
marrow or a cortical discrepancy as a fracture.
Conservative management was applied in all cases.
We did not restrict activities of daily living and permitted
weight bearing as tolerated. We prescribed analgesics
occasionally. We identified fracture healing within 2
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Table 1. Details of study patients with occult fractures of the
ischiopubic rami.

months.

3. RESULTS

AGE SEX

Fall accidents occurred in 21 cases. We could not detect
a traumatic episode in 9 cases with diagnoses of insufficiency fractures of superior pubic rami. At the initial
visit, 10 patients were bed ridden, 8 patients were able to
stand with an aid, and 12 patients were able to ambulate
with an aid. MRI was utilized to determine the final diagnosis in 11 cases, CT in 15 cases, and repeated radiographs in 4 cases. A fracture site located near a hip implant was detected by repeated radiographs in 1 case. In
2 cases, we could not utilize MRI because of bullet implantation or existence of a pacemaker (Table 1).

Traumatic
episode +/−

Ambulatiry status at
initial visit

Image

1

80

F

−

Walk with an aid

MRI

2

72

F

+

Walk with an aid

MRI

3

93

F

+

Bed ridden

CT

4

87

M

+

Bed ridden

CT

5

88

F

+

Standing up with an aid

MRI

6

85

F

+

Standing up with an aid

MRI

7

43

F

−

Walk with an aid

Xp

8

80

F

−

Walk with an aid

Xp

3.1. Cases

9

80

F

+

Standing up with an aid

Xp

3.1.1. Case 1
An 85-year-old female with chronic renal failure had a
ground level fall and resultant left groin pain. At the initial visit, she could raise her leg in the supine position
and walk with a push up walker. We did not detect a
fracture line in this radiograph (Figures 1(a) and (b)).
MRI indicated a diffuse low intensity area at the superior
pubic ramus. One month later she could walk without
assistive devices after a period of conservative treatment
(Figures 2(a) and (b)).

10

83

F

+

Walk with an aid

CT

11

86

F

+

Bed ridden

CT

12

61

F

+

Bed ridden

CT

13

91

F

+

Bed ridden

CT

14

80

F

−

Walk with an aid

MRI

15

75

F

+

Bed ridden

MRI

16

80

F

+

Standing up with an aid

CT

17

80

M

+

Standing up with an aid

MRI

3.1.2. Case 2
A 72-year-old female with lumbar degenerative kyphosis
fell down and complained of left groin pain. We did not
detect a fracture line in this radiograph. At the initial visit
we suspected a proximal femoral fracture (Figures 3(a)
and (b)). MRI indicates a diffuse low intensity area at the
superior pubic ramus. MRI indicates a diffuse low intensity area at the superior pubic ramus (Figures 4(a) and
(b)). One month later she could walk after a period of
conservative treatment.

18

61

M

+

Bed ridden

CT

19

63

F

−

Walk with an aid

Xp

20

72

F

+

Bed ridden

CT

21

83

F

+

Walk with an aid

MRI

22

84

F

−

Walk with an aid

MRI

23

65

F

−

Walk with an aid

CT

24

58

F

+

Walk with an aid

MRI

25

93

F

−

Standing up with an aid

CT

26

85

M

+

Bed ridden

CT

27

89

F

−

Bed ridden

CT

28

57

M

+

Standing up with an aid

CT

29

75

F

+

Walk with an aid

MRI

30

67

F

+

Standing up with an aid

CT

(a)

(b)

Figure 1. (a) Standard radiographs of an occult fracture at left
superior pubic ramus in case 1; (b) Lateral view. We could not
detect a fracture line in both the antero-posterior and lateral
views.
Copyright © 2013 SciRes.

3.1.3. Case 3
An 87-year-old male with bullet implantation that occurred during World War 2 had a ground level fall followed by right groin pain. At the initial visit he could not
walk without assistance. We did not detect a fracture line
in a radiograph (Figures 5(a) and (b)). Due to bullet implantation, MRI was not recommended. Therefore, CT was
OPEN ACCESS

K. Suzuki / J. Biomedical Science and Engineering 6 (2013) 391-394

393

utilized. We could detect a fracture line at the inferior
pubic ramus (Figure 6). One month later he could walk
after a period of conservative treatment.

(a)

(b)

Figure 2. (a) On axial T1-weighted images, a fracture line extends leading towards the superior pubic ramus (white arrow);
(b) On axial T2-weighted images, diffuse high intensity areas
exist in the external obturator muscle (white arrow).

3.1.4. Case 4
A 43-year-old female with anorexia nervosa did not have
a traumatic episode but complained of left groin pain. At
the initial visit she could walk with assistance and we did
not detect a fracture line in this radiograph (Figures 7(a)
and (b)). Three weeks later radiographs were obtained
that revealed a fracture line in her left pubic ramus (Figure 8). One month later she could walk after a period of
conservative treatment.

4. DISCUSSION

(a)

(b)

Figure 3. (a) Standard radiographs of an occult fracture at the
left superior pubic ramus in case 2; (b) Lateral view. We could
not detect a fracture line in both antero-posterior and lateral
views.

(a)

(b)

Figure 4. (a) On axial T1-weighted images, a fracture line extends towards the superior pubic ramus; (b) On axial T2-weighted
images, a diffuse high intensity area exists in the external obturator muscle.

(a)

(b)

Figure 5. (a) Standard radiographs of an occult fracture at right
superior pubic ramus in case 3; (b) Lateral view. We could not
detect fracture a line in either view. We could detect bullet
implantation (white arrow).
Copyright © 2013 SciRes.

Thirty cases of occult fractures of the ischiopubic rami
have been examined during a time frame of 2 years and 9
months. Nine cases were of insufficiency fractures without a traumatic episode. Most likely due to osteoporosis,
the fracture site was in the superior pubic rami in 6 patients as the superior pubic rami is a stress site during
weight bearing.
Ischiopubic fractures can also occur after operations
around the hip joint. Christiansen CG reported stress
pubic fractures after total hip arthroplasty [7]. Tsuboi M
reported stress pubic fractures after rotational acetabular
osteotomies [8].

Figure 6. On axial CT image, we could detect
a fracture line at the inferior pubic ramus.

(a)

(b)

Figure 7. (a) Standard radiographs of an occult fracture at left
superior pubic ramus in case 4; (b) Lateral view. We could not
detect a fracture line in both the antero-posterior and lateral
views.

OPEN ACCESS
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walking with an aid. In patients with a pacemaker, bullet
implantation, or an artificial joint, CT or repeated radiographs are useful in detecting occult fractures.
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