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Abstract 
Background: The posterior pelvic ring provides the main stability 60%, the anterior ring account for 
40% of stability of the pelvic ring. Unstable pelvic ring injuries usually associated with high energy trau-
ma and high mortality and morbidity. External fixation is commonly used as a definitive fixation for un-
stable anterior pelvic ring fractures, but it has many drawbacks. INFIX, recently developed as minimally 
invasive technique utilized by authors to achieve stable fixation and good patient satisfaction with min-
imal complication.

Purpose: The preliminary study aimed to evaluate the fracture reduction, stability, bone healing, intra 
and postoperative complications using the INFIX technique.

Methods: A prospective cohort study was carried out for patients with unstable anterior pelvic ring frac-
tures in Aswan University Hospital and Assiut University Hospital utilizing spinal pedicle screws inserted 
into the supra-acetabular bone and connected by a subcutaneous rod (INFIX). 

Material: Sixteen patients were carried out with one year follow up, (62.5%) pelvis C and (37.5%) 
pelvis B fracture. (94.75%) males and (6.25%) females their age ranges between (17-43 years), Mean 
(29.54±13.6). 

Results: According to radiological Matta criteria, (81.25%) excellent reduction, (12.5%) good reduction 
and (6.25%) fair reduction. According to Majeed Score, (93.75%) excellent and (6.25%) good clinical out-
come. Postoperative complications, 3 cases of lateral femoral cutaneous nerve (LFCN) irritation (18.75%) 
and 2 cases of asymptomatic heterotopic ossification (12.5%).

Conclusions: INFIX is a reliable method for fixation of anterior pelvic ring with small incision, short time 
for application, excellent clinical and radiological outcome with fewer complications.
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Introduction
Management of high energy pelvic ring fractures represents a challenging issue for 

orthopedic surgeons. Unstable high energy pelvic ring fractures usually associated with 
high morbidity and mortality [1,2]. Urgent intervention with simple stable fixation device 
is needed to achieve hemodynamic stabilization. External fixation is commonly used for 
fixation of unstable anterior pelvic ring fractures. Pin site infection, fixation loosening, 
patients unsatisfied, nerve injury, delayed rehabilitation and difficult nursing are common 
complications with external fixator [3]. Open reduction and internal fixation using plate need 
more dissection in dangerous area and associated with potential neurovascular and bladder 
injury, more blood loss and it is contraindicated with visceral injury and contaminated field 
so many surgeons not prefer it [4]. The INFIX is a pelvic subcutaneous cross-over internal 
fixator technique for fixation of anterior pelvic ring fractures using a Polyaxial pedicle screw 
anchored to the supra-acetabular region of the ileum in each side and connected by contoured 
rod which inserted subcutaneously after successful closed reduction. The original description 
of the INFIX was by Kuttner et al. [3]. The Nickname “INFIX” had been introduced in the 
English literature in 2012 [5]. 

Methods
Our study entails a prospective Cohort Study to evaluate preliminary results of patients 

with fracture pelvis Tile B & C from June 2018 to December 2019 treated on orthopedic 
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department, Aswan University Hospital and Assiut University 
Hospital by using INFIX and follow up for one year (mean, 14.5 
months). The inclusion criteria were unstable pelvic fracture (type 
B&C), recent fracture (> 10 days), closed fracture and patient age 
more than 14 years old. However, the study was excluding obese 
patients, osteoporotic patients, need for exploration, bladder Injury 
and unfit for anesthesia.

Material

sixteen patients were carried out with one year follow up, 
15 males (94.75%) and one female (6.25%) their age ranges 
between (17-43 years), Mean (29.54±13.6). High Energy Trauma 
was the cause in all cases as expected from the violent nature of 
pelvic fractures. Motor car accidents was the major cause, it was 
9 cases (56.25%), 4 cases fallen from height (25%), 2 cases motor 
bike accident (12.5%) and one case road traffic accident (6.25%). 
According to Tile classification there were 10 case (62.5%) pelvic B 
fracture and 6 cases (37.5%) pelvic C fracture.

Surgical technique

If both anterior and posterior fixations are planned, the 
posterior fixation is typically performed first, then anterior fixation 
with INFIX. Under general anesthesia, the patient is positioned 
supine on a flat radiolucent table and the patient’s pelvis is widely 
sterilized and draped. Longitudinal 3cm skin incision at the level 
of anterior inferior iliac spine (AIIS), an obturator outlet view is 
obtained of one hemi pelvis to mark the incision on the skin, this 

is achieved by positioning the X-ray tube (source) below and image 
intensifier (detector) above the table. The detector is tilted 30o 
laterally and caudally to obtain a clear ‘‘teardrop’’ appearance of the 
supra-acetabular bone (Figure 1).

Figure 1:  Tear drop, mark skin incision.

Subcutaneous blunt dissection is performed gently to avoid 
the injury of the lateral femoral cutaneous nerve (LFCN). Then the 
deep dissection is carried down to the bone in the interval between 
the sartorius and tensor fasciae lata muscles. The starting point of 
the track for pedicle screw is created in the anterior inferior iliac 
spine using the Awl to perforate the near cortex and its position is 
confirmed radiographically using obturator outlet view (Figure 2).

Figure 2: Obturator inlet view, showing awl and pedicle finder insertion.

The awl is then removed and replaced by the pedicle finder 
which is advanced cranially between the two tables of iliac bone 
toward the sacroiliac joint and above the level of greater sciatic 
notch. Two additional fluoroscopic views are obtained. First, an 
obturator inlet view is obtained by tilting the C-arm detector 
approximately 30o laterally and cranially, but fine adjustment 
should be performed until obtaining a clear view passage of the 

pedicle finder between well demarcated inner and outer tables of 
the iliac bone.

The second view, a standard iliac oblique view is obtained by 
tilting the C-arm detector approximately 300 medially to ensure the 
starting point has remained at least 2cm cranial to the hip to avoid 
intracapsular placement and that the trajectory of the screw is just 
cranial to the greater sciatic notch [6]. The pedicle screw is inserted 
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in the prepared bony track after removal of the pedicle finder. Screw 
length is planned to catch enough grip through the strong sciatic 
buttress region but not reach the sacroiliac joint. In this series, the 
measurements of the pedicle screws were 6.5 or 7.3mm in diameter 
and 75-100mm in length. The screw is inserted until the head is just 
deep to the level of the fascia lata.

 The same procedure is repeated for the contralateral hemi 
pelvis. Confirmation of the position of pedicular screws: the same 
three fluoroscopic views (obturator outlet, obturator inlet and 
iliac) are used to confirm the screw has been advanced along the 
same prepared track (Figure 3).

Figure 3: Obturator inlet, obturator outlet, oblique iliac view.

A stainless-steel connecting rod (6mm diameter) is contoured 
to fit the anatomical contour of inguinal region of the patient 
without compression the femoral neurovascular bundles or the 
abdominal viscera. The subcutaneous track for the rode is made by 
blunt long hemostats that inserted in the subcutaneous tissue at the 
level of the lower abdominal fold just superficial to the fascia until 
it reaches the contralateral incision. The bent rod is then inserted 
in the subcutaneous track and fixed into the screw heads tightly on 
one side and loose on the other side to permit manipulation during 

reduction. Multiaxial screw heads with open sections greatly 
facilitate rod placement. At this point the reduction instruments 
attached to the screw heads and manipulated according to the 
requirements of the fracture pattern (compression or distraction 
device) to obtain fracture reduction. Also, the reduction can be 
obtained manually through side to side compression of both 
hemipelvis. With the reduction being held, the assistant tightens 
the set screws to fix the rod to the screw heads. Then the wounds 
are closed in layers (Figure 4).

Figure 4: After INFIX application.
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Results

INFIX application consumes long time at first, this time reduced 
gradually, so it takes 90 minutes on the first case and 45 minutes 
on the last case. The mean hospital stays (7±4) days. Reduction 
follow up (Matta criteria)[7], 13 cases had excellent reduction 
postoperative (81.25%), 2 cases had good reduction (12.25%), one 
case had fair reduction (6.25%), on follow up after 1.5, 3, 6 and 12 
months, the results were the same as early postoperative which 
indicate stable fixation. MAJEED score [8] of clinical follow up after 
one year for study group, there were 15 cases of them had excellent 
(93.75%) and 1 case had good clinical outcome (6.25%). Two cases 
show mild asymptomatic heterotopic ossification (12.5%), 3 cases 
had lateral femoral cutaneous nerve irritation postoperative which 
resolve spontaneously few days postoperative (18.75%), also one 
case had DVT after 3 months follow up (6.25%), no 2ry instability, 
infection, femoral bundle affection nor technical error.

Discussion

Many techniques are used for management of unstable 
fracture pelvis aimed to stabilization of hemodynamic status 
and fracture reduction. External fixation and plates are the two 
popular methods used for this issue, each of which has its own 
complications. External fixation device usually associated with 
Pin track infection, fixation loosening and difficult nursing [3], on 
the other hand, Open reduction and internal fixation is associated 
with potential neurovascular and visceral injury [4]. Recently, the 
minimally invasive INFIX technique utilized by authors to achieve 
stable fixation with minimal complication [5]. Our study aimed to 

evaluate the preliminary result of INFIX technique for treatment of 
unstable fracture pelvis.

In our study, within the postoperative first day, all patients 
were satisfied as they were pain free, starting rehabilitation 
without weight bearing, changing their bed positions even in prone 
decubitus without limitations. Patients started protected weight 
bearing after 6 weeks and full weight bearing after 12 weeks. 
Although, some patients could feel the implants, it did not interfere 
with their ability to ambulate, this is the major advantages of INFIX 
which reported on other studies [5]. 

 Clinically and radiologically, fracture union rate was 100% 
(mean union time was 10 weeks) without any union complication 
although some cases of delayed union reported on other literatures 
[4]. The authors used polyaxial screws vary from 7-10mm in 
diameter [3,5,9]. We used two screws diameter; 6.5 and 7.3mm 
which achieved an excellent stability. The largest screw diameter 
may contribute to LFCN neuropraxia because Scheyerer reported 
no LFCN palsies using a smaller screw [10]. In our study, unilateral 
lateral femoral cutaneous nerve (LFCN) irritation was reported 
only in three cases (18.75%) which improved spontaneously few 
days later. Rahul et al, reported irritation of the lateral femoral 
cutaneous nerve in 27 of the 91 patients (30%) [11]. The mean 
operation time for INFIX application almost equal to the time 
reported in other literatures which was 51 min (range 44-65) [3].

As regard to infection, loss of reduction, heterotopic ossification, 
DVT, LFCN and femoral nerve palsy, our final results were better 
than other studies [11] (Table 1). 

Table 1: Our results compared to other studies.

Our Study Other Studies [8]

Infection 0% 3.92%

Loss of reduction 0% 7%

Heterotopic ossification 12.5% 35%

DVT 6.25% 0%

LFCN 18.75% 30%

femoral  nerve  palsy 0% 9%

Table 2: Our results compared to external fixator.

EX.FIX INFIX

Infection 35% 0%

Loss of reduction 12% 0%

revision 17% 0%

Nursing Difficult easy

Table 3: Our results compared to plates and screws.
Plate INFIX

Dissection Marked limited

Blood loss More (600ml) Less (300 ml)

Time of Op. Longer Shorter

Complications rate More (28.6%) Less (14.3%)
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In our study INFIX Achieve better results than the studies 
[12,13] using the external fixator (Table 2) and better than the 
studies of internal fixation using plates and screws [14] for 
management of unstable fracture pelvis (Table 3). Larger sample 
studies with longer follow up are needed.

Conclusion
INFIX achieved better results than other fixation methods used 

for management of unstable fracture pelvis as regard to fracture 
reduction, stability and bone healing with less operative time, small 
incision and less complication rate.
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