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INTRODUCTION

The super-aging of society is a global trend, and the population of people aged 65 and over is 
expected to double between 2010 and 2040.[3] As the population ages, the number of fractures as 
a consequence of bone fragility is increasing. There are 2 million fragility fractures per year in the 

ABSTRACT
Background: Surgical indications for fragility fracture of the pelvis (FFP) have been reconsidered recently, and 
the indications to perform surgery have increased. However, the optimal surgical method to obtain sufficiently 
strong fixation in elderly patients with minimal invasiveness is not yet clear. In this report, we present the case of 
a patient with FFP who was treated with a novel posterior within ring fixation technique using a combination of 
iliac screws and an implant that locks the original iliosacral (IS) screw in the sacrum.

Case Description: A 90-year-old man was diagnosed with FFP (Rommens classification: Type IIc) and hospitalized 
for conservative treatment. However, 6 weeks after the injury, pain reappeared in his right buttock and computed 
tomography showed additional fractures of the right subpubic branch and right sacrum (Rommens classification: 
Type IVb). The fracture was considered to have progressed from being stable to unstable, and surgical treatment 
was planned. To obtain strong fixation with minimal invasion, we performed posterior fixation using E.Spine 
Tanit (Euros, France) compact posterior thoracolumbar instrumentation, an implant that combines an IS screw 
with a sacral anchoring system. The patient started walking unaided 2 weeks after the surgery, suggesting a good 
outcome of this surgical approach to FFP.

Conclusion: We performed posterior fixation surgery for a patient with an unstable FFP that recurred and 
progressed after conservative treatment. We have achieved good results using a minimally invasive, strong, and 
within ring fixation technique.
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United States.[19] Fragility fracture of the pelvis (FFP), which 
is caused by low-energy trauma based on bone fragility, is 
also increasing in daily practice. FFP is more common in the 
80–90 age group: the annual incidence of FFP in people over 
60 years of age is 25.6 cases/100,000, but increases dramatically 
to 110 cases/100,000 in people more than 80 years of age.[1,6]

FFP has been reported to have a good outcome after 
conservative treatment.[4,5,9] However, it has become clear 
that some patients require surgical treatment. Conservative 
treatment may result in pseudoarthrosis, or, in cases of 
severe pain, prolonged hospitalization, and reduced activities 
of daily living even if bone healing is achieved.[1,11,12] The 
classification of FFP proposed by Rommens et al. is based 
on the degree of progression of the fracture type and is 
useful in determining a treatment strategy for FFP.[16] FFP 
Type  I are anterior pelvic ring fractures only, FFP Type  II 
are nondisplaced posterior pelvic ring fractures with or 
without an anterior pelvic ring fracture, FFP Type  III are 
unilaterally displaced posterior pelvic ring fractures, and 
FFP Type  IV are bilaterally displaced posterior pelvic ring 
fractures. Rommens et al. recommended that for Type I and 
Type II FFP, surgery should be considered when there is no 
improvement with conservative treatment, whereas FFP 
Type III and FFP Type IV should be treated surgically.[15]

There are several surgical methods to fix pelvic fracture; 
spinopelvic fixation, within ring fixation, and percutaneous 
screw fixation, but each has its own problems, such as the 
degree of fixation achieved and extent of invasiveness. 
Therefore, we focused on a system that is used as a distal 
anchor for long fixation in surgery for spinal deformity. The 
combination of iliac screws and an implant that locks the 
original iliosacral (IS) screw in the sacrum allows for within 
ring minimally invasive surgery and strong fixation. In this 
report, we present the case of a patient with FFP who was 
treated with a novel posterior within ring fixation technique 
using this system with a good postoperative outcome.

CASE REPORT

A 90-year-old man complained of the left thigh pain after 
he fell lightly on his buttocks during farm work. Before 
the injury, he was able to walk independently. His medical 
history includes asthma, postoperative inguinal hernia, 
and left total knee joint replacement. Plain radiographs and 
computed tomography (CT) showed fractures of the sacrum 
and pubis [Figure  1]. The patient was diagnosed with FFP 
(Rommens classification: Type IIc) and was hospitalized for 
conservative treatment. The pain gradually decreased, and he 
was able to walk 4 weeks after the injury and was discharged 
home. However, 6 weeks after the injury, pain reappeared in 
his right buttock and he returned to our hospital. CT showed 
additional fractures of the right subpubic branch and right 
sacrum (Rommens classification: Type  IVb), and surgical 

treatment was planned [Figure 2]. To obtain strong fixation 
with minimal invasion, we performed a posterior fixation 
using E.Spine Tanit (Euros, France) compact posterior 
thoracolumbar instrumentation, an implant that combines 
an IS screw with a sacral anchoring system. With the patient 
positioned supine, the Wiltse approach was used for each side, 
exposing the lumbosacral joint [Figure 3]. A bony foramen 
was created slightly lateral to the base of the S1 superior 
articular process on the cephalad side of the S1 neural 
foramen (the same as the insertion point for the S1 pedicle 
screw) and a sacral connector was inserted. An IS screw was 

Figure 1: Plain radiographs (a) and computed tomography showing 
fractures of the sacrum (b) and pubis (c). The patient was diagnosed 
with a fragility fracture of the pelvis (Rommens classification: 
Type IIc).
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Figure  2: Plain radiographs (a) and computed tomography (b,c) 
2 weeks after discharge, showing additional fractures of the right 
subpubic branch and right sacrum (Rommens classification: Type IVb).
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inserted and fixed through the device placed in the sacral 
connector. Iliac screws were inserted under fluoroscopic 
guidance, and bilateral iliac screws were connected with 
rods. Finally, the sacral connector and iliac screw rods were 
connected [Figure 4]. The operative time was 3 h and 28 min, 
and the blood loss was 421  mL. We instructed the patient 
to walk with full weight-bearing from the day after surgery. 
The patient started to walk using parallel bars for support 
2 days after the surgery, with a cane 1 week after the surgery, 
without a cane 2 weeks after the surgery, and was able to walk 
unassisted 4 weeks after surgery. When the patient visited our 
outpatient clinic 4 months after the surgery, his ADLs were 
independent and he was walking by himself without pain.

DISCUSSION

In this case, progression from stable (Rommens classification: 
Type  IIc) to unstable fracture (Rommens classification: 
Type IVb) was observed after symptom relief with conservative 
treatment. FFP can be easily detected in pubic sciatic fractures 
on a plain radiograph, but posterior sacral fractures are usually 
difficult to diagnose without CT and require attention.[5,16] Even 
stable fractures can sometimes progress to become unstable in 
patients with FFP.[17] Therefore, careful follow-up is necessary, 

keeping in mind the progression of instability of the posterior 
elements even in stable fractures. Treatment strategies for FFP 
have been systematized, and there is an opinion that surgery 
is recommended, not only for Rommens Type III or Type IV 
patients but also for Type II patients with severe pain who are 
unable to move and leave their bed.[10] Surgery is recommended 
for proximal femur fractures to achieve ADL quickly.[14] It is 
important to fully consider the need for early fixation surgery 
for FFP as well as for proximal femur fractures.

Surgical procedure

There are three main surgical methods: spinopelvic fixation 
to extend the fixation area to the lumbar spine for stability, 
within ring fixation to keep the fixation in the pelvic ring, and 
percutaneous screw fixation. Spinopelvic fixation has been 
reported mainly in the form of crab-shaped fixation, triangular 
osteosynthesis, and the Galveston method. Due to its strong 
fixation by anchoring to the lumbar spine, the vertical shearing 
force of the pelvis can be suppressed, and vertical dislocation 
can be corrected intraoperatively. However, fixation between 
the healthy lumbar vertebrae and the pelvis should be avoided 
for pelvic ring injuries, and there are concerns about the extent 
of invasion, adjacent segment disease, and need for implant 
removal, even for elderly patients.[7,10,13]

Within ring fixation includes the plate fixation technique for 
the sacroiliac joint, sacroiliac rod fixation (SIRF), and transverse 
iliac rod fixation (TIRF), which have been reported to provide 
strong fixation without anchoring to the lumbar spine. However, 
plates are more invasive and should be avoided for the elderly, 
SIRF raises concerns about the fixation of S1 pedicle screws 
and the limited direction for inserting S1 pedicle screws on the 
injured side of the sacrum, and TIRF requires the addition of an 
IS screw, because the sacrum is not fixed [Figure 5].

Common percutaneous screw fixation methods include rami 
screws, IS screws, and transiliac transsacral (TITS) screws. 
While percutaneous screws are minimally invasive, the TITS 
has a narrow corridor for insertion, and the IS screw has 
inferior fixation strength, because the tip of the screw is in 
the sacral cancellous bone.[8]Figure 3: Postoperative scar.

Figure 4: Representative images for the within ring fixation technique using E.Spine Tanit. An 
Intraoperative image(a) and postoperative radiographs(b,c).
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Rommens et al. stated that the important points of surgical 
treatment in FFP are to focus on achieving stability rather 
than precise anatomical reduction and to use the least 
invasive technique possible.[18] In other words, we need to 
achieve mutually exclusive objectives: minimal invasion and 
strong fixation.

Within ring fixation using E.Spine Tanit

E.Spine Tanit is a pelvic fixation system consisting of a sacral 
connector and IS screw and is used as a pelvic anchor for 

long fixation in spinal deformity surgery [Figure  6].[2,4] We 
applied this implant to the surgery for FFP. The advantages of 
this technique are that the iliac and IS screws can be inserted 
in a small skin incision, that the IS screw can be locked 
in the connector, and that they are in a torsional position. 
Provided that the IS screw can be locked in the connector, 
there is strong fixation and the procedure can be completed 
in the pelvis [Figure  5]. In addition, because the IS screw 
can be inserted using a device from the sacral connector, it 
can be inserted using fluoroscopic guidance alone and no 
intraoperative navigation is required. In this case, the patient 
was able to walk using parallel bars for support 2 days after the 
surgery and started walking unaided 2 weeks after the surgery, 
suggesting a good outcome of this surgical approach to FFP.

Limitations

First, this technique cannot be applied in cases, in which 
there is vertical shear dislocation and requires a procedure 
for correction. Second, it was difficult to control the depth of 
the sacral connector, which made it difficult to connect the 
iliac screws to the rods that connect them, so the connection 
took time in this case. Establishing a suitable method to 
connect each implant is warranted.

CONCLUSION

We performed posterior fixation surgery for a patient with an 
unstable FFP that recurred and progressed after conservative 
treatment. We achieved good results using a minimally 
invasive, strong, and within ring fixation technique.

Figure 5: Screw trajectory(red arrows) and skin incision(red lines) 
of each techniques.

Figure 6: (a-e) Representative images for the within ring fixation technique using E. Spine Tanit.
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