
 

Introduction
External fixation [1], various subcutaneous screw fixations [2], 
and plate fixation [3, 4] can be considered as fixation methods 
for unstable pelvic ring fractures. Although external fixation is 
popular and minimally invasive, it has disadvantages such as 
complicated pin site management, pin site infection, and weak 

biomechanical stability [1, 4]. Although percutaneous screw 
fixation of the pelvic ring is also minimally invasive, it requires 
strict anatomical reduction of fractures and its biomechanical 
stability is weak [2]. Although plate fixation for pelvic ring 
fracture has achieved anatomic reduction of fractures under 
direct vison, it requires major open surgery [3].
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Introduction: External fixation, various subcutaneous screw fixations, and plate fixation can be considered as fixation methods for unstable 
pelvic ring fractures. We describe a first case of treated unstable pelvic ring injury using a dual internal anterior subcutaneous fixator we called 
“dual INFIX,” comprising four screws, two subcutaneous rods, and two cross-link connectors, without posterior fixation.
Case Report: An 81-year-old man sustained an unstable pelvic injury (AO type B2) with fracture of the left ilium and pubis. Dual INFIX was 
used to stabilize the pelvic ring injury. Polyaxial screws were introduced along a path between the anterior inferior iliac spine and ipsilateral 
posterior superior iliac spine until the head of the screw lay immediately above the fascia. Bilateral cranial screws were connected by a rod passed 
subcutaneously, and caudal screws were connected by the other rod. Finally, cross-link connectors connected cranial and caudal rods on the right 
and left. One year after the first operation, the patient could walk without a cane and had no limitation of daily living and bony fusion was 
achieved.
Conclusion: The stability of the pelvic ring of dual INFIX was sufficient to achieve bony fusion in this case. The stability of dual INFIX should be 
stronger than that of INFIX. Dual INFIX as with INFIX has other advantages such as ease of management compared with external fixation, and 
nonnecessity of strict anatomical reduction compared with various percutaneous screw fixation. Furthermore, this technique is simple and 
minimally invasive compared with plate fixation because it does not require open surgery. However, because the type C fracture with an 
unacceptable position of reduction by closed reduction has the possibility to become a symptomatic malunion, such cases should not be treated 
by this method. Furthermore, it is necessary for pelvic stabilization using dual INFIX that the contralateral pelvis is intact because dual INFIX 
stabilizes the fracture side with the other side of the pelvis. Dual INFIX can be considered as an option of fixation methods for type B-1 or 2 pelvic 
ring injuries.
Keywords: Internal anterior subcutaneous fixator, minimally invasive, spinal instrumentation, unstable pelvic ring injury.
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Learning Point of the Article:
We describe a case of treated unstable pelvic ring injury using a dual internal anterior subcutaneous fixator we called “dual INFIX”, comprising 4 
screws, 2 subcutaneous rods, and 2 cross link connectors, without posterior fixation.

Treatment of unstable pelvic ring injury with a dual internal anterior 
subcutaneous fixator using spinal instrumentation called “dual INFIX”: 

A case report
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Case Report

Recently, application of an anterior subcutaneous fixator 
(INFIX) using spinal instrumentation has been reported [4, 5, 
6]. INFIX comprises two screws inserted bilaterally into the 
anterior inferior iliac spine and a subcutaneous rod. INFIX was 
invented based upon the same biomechanical principles as 
traditional external fixation, but it is placed subcutaneously. 
INFIX has many advantages such as ease of management and 
nonnecessity of strict anatomical reduction and is minimally 
invasive. By contrast, the biomechanical stability of INFIX is 
weaker than that of plate fixation [4]. Therefore, INFIX is 
generally combined with a posterior fixation for fixation of 
pelvic ring injury [6]. In the case report herein, we describe a 
case of treated unstable pelvic ring injury using a dual internal 
anterior subcutaneous fixator we called “dual INFIX,” 
comprising four screws, two subcutaneous rods, and two cross-
link connectors, without posterior fixation.

An 81-year-old man fell from a 4-m height and presented with 
severe left low back pain. Computed tomography (CT) showed 
an unstable pelvic injury (AO type B2) with fracture of the left 
ilium and pubis (Fig. 1). Because of active bleeding from a 
branch of the left lateral genital artery as detected on contrast-
enhanced CT, transcatheter arterial embolization was 
performed on the day of the injury. Eight days later, dual INFIX 
was used to stabilize the pelvic ring injury. The patient was 
positioned supine on a radiolucent table. A longitudinal 5 cm 

incision was made centered over the anterior inferior iliac spine. 
Care was taken to protect the lateral femoral cutaneous nerve, 
which was retracted laterally. The entry point to the supra-
acetabular corridor was identified from an obturator-outlet 
view on image intensification (Fig. 2a). Polyaxial screws were 
introduced along a path between the anterior inferior iliac spine 
and ipsilateral posterior superior iliac spine until the head of the 
screw lay immediately above the fascia [5, 6] (Fig. 2b). The size 
of the screws inserted was 80 mm long cranially, 100 mm long 
caudally, and both 8.0 mm in diameter. This process was 
repeated on the opposite side. Once both screws were inserted, 
5.5 mm titanium rods were cut and shaped, considering the size 
and abdominal shape of the patient so as not to compress 
abdominal organs. Bilateral cranial screws were connected by a 
rod passed subcutaneously, and caudal screws were connected 
by the other rod. Finally, cross-link connectors connected 
cranial and caudal rods on the right and left (Fig. 2c and 3). The 
surgical time was 100 min and intraoperative bleeding was 85 
mL. Post-operatively, the patient was allowed to move freely and 
bear weight depending on pain without any limits. No 
iatrogenic neuropraxia of the lateral femoral cutaneous nerve 
occurred. Bony fusion was achieved as seen on CT at 4 month’ 
follow-up. Therefore, the implant was removed 4 months 
postoperatively in a 40-min operation. One year after the first 
operation, the patient could walk without a cane and had no 
limitation of daily living and there is no problem radiologically 
(Fig. 4a, b and 5).34
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Figure 1: Initial computed tomography (CT) image. (a) 3D-CT (b, c) axial views CT showing pelvic 
ring injury with fracture of the left ilium and pubis.

Figure 2: Intraoperative fluoroscopic image (a and b) and photo (c) (a) Obturator outlet view 
showing the supra-acetabular corridor. (b) Obturator inlet view showing the supra-acetabular 
corridor. (c) Normal photograph showing screws and the cross-link connector.

Figure 3: Postoperative X-ray image postoperative images showing acceptable reduction of the 
fracture and fixation using dual INFIX.



Discussion
Posterior fixation of unstable pelvic ring injuries using spinal 
instrumentation brings good reduction and strong stability [7, 
8]. Recently, minimally invasive posterior fixations of unstable 
pelvic ring injuries using spinal instrumentation have been 
reported and show good clinical results [9, 10]. Because these 
techniques require screw insertion into the ilium, cases of pelvic 
ring injury with iliac fracture cannot be treated using these 
methods. Thus, indications of these techniques are unstable 
pelvic ring injuries with dislocation fracture of the sacrum or 
sacroiliac joint. Recently, INFIX has been reported and makes 
possi ble  anter ior  pelv ic  r ing f i x at ion using spinal 
instrumentation [5, 6]. Although pelvic ring stability of INFIX 
is stronger than that of external fixation, that of INFIX is weaker 
than that of plate fixation [4]. Therefore, INFIX is generally 
combined with a posterior fixation for pelvic ring injury [6]. 
Although modified INFIX has been reported to make stability 
of the pelvic ring stronger than that of INFIX [11, 12], modified 
INFIX requires a subcutaneous rod to pass near the pubis 
because modified INFIX requires screw insertion into the 
pubis. Therefore, the flexibility of the subcutaneous rod path is 
low. Otherwise, the flexibility of dual INFIX as reported herein 
is the same as that of INFIX. Furthermore, stability of dual 
INFIX should be stronger than that of INFIX because dual 
INFIX comprises four screws, two subcutaneous rods, and two 
cross-link connectors, while INFIX comprises two screws, and 
one subcutaneous rod. In the case reported herein, we stabilized 
an unstable pelvic ring injury using dual INFIX without 
posterior fixation. The stability of the pelvic ring of dual INFIX 
was sufficient to achieve bony fusion in this case. Dual INFIX as 
with INFIX has other advantages such as ease of management 
compared with external fixation, and nonnecessity of strict 
anatomical reduction compared with various percutaneous 
screw fixation. Furthermore, this technique is simple and 
minimally invasive compared with plate fixation because it does 
not require open surgery. As a result, in this case, the surgical 
time was short and intraoperative bleeding was trivial.
By contrast, because the reduction method of dual INFIX is 
closed reduction as is INFIX, strict reduction of fracture cannot 
be achieved compared with plate fixation, which requires open 
reduction. In a previous report, no difference in clinical 

outcome between INFIX and plate fixation was noted [3]. 
However, because the type C fracture with an unacceptable 
position of reduction by closed reduction has the possibility to 
become a symptomatic malunion [1, 13, 14, 15], such cases 
should not be treated by this method. Furthermore, it is 
necessary for pelvic stabilization using dual INFIX that the 
contralateral pelvis is intact because dual INFIX stabilizes the 
fracture side with the other side of the pelvis. Thus, type B-1 or 2 
pelvic ring injuries are good indications for stabilization using 
dual INFIX. Another disadvantage of dual INFIX is that 
implant removal is required because subcutaneous implants of 
dual INFIX are bulkier than those of INFIX. Herein, to our 
knowledge, we report the initial case of an unstable pelvic 
fracture treated using dual INFIX. Therefore, more cases, 
clinical reports, and biomechanical studies comparing this 
method with INFIX and other fixators are needed.

We describe a case of treated unstable pelvic ring injury using a 
dual internal anterior subcutaneous fixator we called “dual 
INFIX,” comprising four screws, two subcutaneous rods, and 
two cross-link connectors, without posterior fixation. The 
stability of the pelvic ring of dual INFIX was sufficient to 
achieve bony fusion in this case. There is a possibility that “dual 
INFIX” is an option of treatment of type B-1 or 2 pelvic ring 
injuries.

Conclusion

35

www.jocr.co.in

Journal of Orthopaedic Case Reports Volume 11 Issue 7  July 2021 Page 33-36 |  |  |  | 

Sasagawa T

Figure 4: Computed tomography image at 1 year (a and b) Axial views corresponding image of Fig.1 (b and c). Figure 5: A frontal X-ray image at 1 year.

Clinical Message

We describe a case of treated unstable pelvic ring injury using a 
dual internal anterior subcutaneous fixator we called “dual 
INFIX,” comprising four screws, two subcutaneous rods, and 
two cross-link connectors, without posterior fixation. The 
stability of dual INFIX should be stronger than that of INFIX. 
Dual INFIX as with INFIX has other advantages such as ease 
of management compared with external fixation, and 
nonnecessity of strict anatomical reduction compared with 
various percutaneous screw fixation. Furthermore, this 
technique is simple and minimally invasive compared with 
plate fixation because it does not require open surgery. There 
is a possibility that “dual INFIX” is an option of treatment of 
type B-1 or 2 pelvic ring injuries.
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