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Abstract 
The authors report on 34 patients with a pelvic rim disruption who were 
treated with percutaneous 7.3 mm screws. This technique is less invasive and 
gives immediate comfort. Screws were placed with conventional fluoroscopic 
assistance. In four cases, the screw tip was protruding out of the pelvic bone, 
two malposition screws were in the back, and two were in the front of the 
pelvic ring. A revision was needed in one case. We also report on 20 elderly 
patients with a fracture dislocation of the hip that ran into the pelvis. Eight of 
them were anteromedial dislocations, and the rest were central dislocations of 
the femoral head. In the group of anteromedial fracture dislocations, the results 
were excellent, with an open reduction and internal fixation (ORIF) achieved 
through a retroperitoneal approach. In the subgroup of central fracture dis-
locations, we performed the same type of osteosynthesis via the retroperito-
neal approach. However, we obtained an excellent result for only two cases. 
We have a couple of results. First, a percutaneous screw fixation for pelvic frac-
tures with fluoroscopic guidance gives excellent results in most cases. Second, 
central fracture dislocations of the hip perform poorly after osteosynthesis via 
the retroperitoneal approach. These fractures probably should be offered acute 
or delayed total hip arthroplasty (THA). 
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1. Introduction 

From 1970-1997, the incidence of osteoporotic fractures of the pelvis increased 
by 460% [1]. The impact of these fractures is substantial and underestimated [2] 
[3] [4]. There is reported slow healing of these fractures with non-operative 
treatment, with a mortality rate at one year of 20% and a return to the same 
functional level at one year of only 16% [5] [6]. In pelvic ring fractures, the post-
erior fracture of the sacral wing is often not seen on plain radiographs, making 
CT evaluation necessary for a complete diagnosis. Ricci and Gerich [7] showed 
through a theoretical analysis using an elaborated finite element model of a pel-
vis that the stresses at the sacral wing increase dramatically after interruption of 
the pubic rami. The work of Ricci and Gerich can explain why we often see fati-
gue fractures in the back of the pelvic ring together with fractures of the pubic 
area. Pain is predominant after pelvic ring fractures, making nursing with simple 
transfers out of bed difficult. In the protrusion type of acetabular fractures, the 
incapacity of the elderly patient is more pronounced. In these frail patients, the 
combination of pain, blood loss, and oftentimes being bedridden can be fatal in 
the early onset of the illness. When the patients cannot sit upright, pneumonia 
and or urinary infections can lead to early death. Recent reports favour early in-
ternal fixation as the preferred treatment for most of the displaced fractures of 
the pelvis and acetabulum. Concerning fatigue fractures of the pelvic ring, there 
is a consensus about fixing these fractures in a minimally invasive way. Percuta-
neous fixation by cannulated screws offers a definite advantage. There is some 
awareness among surgeons about the feasibility of this technique, favouring ex-
pensive navigation tools instead. However, for fracture dislocations of the hip 
joint, be it central or anterior, there exists no treatment consensus. 

In our study, there was a clear tendency of good access to the anterior pelvic 
ring fracture by percutaneously screw fixation under image intensifier control. 
Anterior fracture dislocation of the hip joint was amenable by anterior column 
plate fixation via an extensive retroperitoneal approach. 

In central fracture dislocation of the acetabulum, we could not retain the hip 
joint after open reduction and plate osteosynthesis. Even the liberal use of the 
quadrilateral buttress plates could not prevent the gradual secondary displace-
ment of the hip in this subgroup. 

2. Methods & Patients 

In this study we treated 54 out of 122 patients with pelvic ring and acetabular 
fractures postoperatively. 

Patients’ demographics are resumed in Figure 1. 
Permission of the local ethical comity was granted under the number CE2019/141. 
All patients with displaced fractures of the pelvis and acetabulum were se-

lected for reduction and fixation techniques. Only patients who were refused by the 
anaesthetist because of severe co-morbidities were excluded for operative treat-
ment. Also patients who were too much impaired to consent for operative treat-
ment were excluded. 
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Figure 1. Patients demographics. AM: Anteromedial dislocation of the hip joint; CaBr: breast cancer CaPr: prostate cancer; CD: 
Central dislocation of the hip joint; Tox: consumption of drugs; A&P: Anterior and posterior fracture of the pelvic ring; DVT: 
deep venous thrombosis; PY: psychiatric disorders; MP-A: malposition of the anterior column screw; CAR: cardiac failure; MP-P: 
malposition of the posterior SIG screw; HA: arterial hypertension; TAB: Tabaco abuse; Eth.: alcohol abuse; UI: urinary infection 
UR: prostatismREN: renal dialysis; TIA : transient ischemic accident. 
 

DOI: 10.4236/ojo.2020.103008 56 Open Journal of Orthopedics 
 

https://doi.org/10.4236/ojo.2020.103008


P. Reynders-Frederix et al. 
 

Follow-up was one year. The reasons for non-operative treatment were often 
the fragility of the patient, being “too sick to operate on”, or refusal of the opera-
tive treatment because the patients could not understand the benefits of the 
operative fixation of their fractures. The mean age of our patient’s cohort was 76 
years (62 - 94). The male to female ratio was 16 to 38. In all cases, we noticed a 
sedentary lifestyle. We recorded a simple fall from standing height for most of 
the cases. Only in one case did we find a concomitant subtrochanteric fracture on 
the same site of the pelvic ring disruption. In the pelvic ring fracture group (n = 
34), 32 cases received a retrograde screw fixation (Figure 2). In two patients, we 
performed an antegrade screw fixation of the anterior column. In 25 patients, 
the anterior column screw fixation was combined with a percutaneous sacroiliac 
joint fixation by one or two screws. In all cases, a 7.3 mm cannulated screw was 
used (De Puy-Synthes, Belgium). We placed all percutaneous screws under flu-
oroscopic control. In six bifocal (anterior and posterior pelvic ring fractures) 
cases with displaced pubic bone fracture, adducting the ipsilateral leg reduced 
the dislocated pubic bone fracture easily (Figure 2(b)). In the fracture disloca-
tion group (n = 20), the patients were more active. In half of the cases, the injury  
 

 
(a) 

 
(b) 

Figure 2. (a) Radiographs of a retrograde screw fixation of the 
anterior column; (b) Reducing an unstable pubic bone fracture 
by adducting the ipsilateral leg during surgery. 
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was because of a moderate to high energy trauma. Road traffic accidents were 
the cause of injury for four patients, another two fell from a bicycle, and two fell 
from a sizeable height—the rest of these patients injured their hip because of a 
lateral fall from standing height. Eight patients presented with an anteromedial-
dislocated hip joint. The rest presented a pure central fracture dislocation of the 
acetabulum. All patients were offered a plate osteosynthesis via an extensive re-
troperitoneal approach [8]. We performed all retroperitoneal approaches with the 
help of an abdominal surgeon (F.M.). To stabilise the quadrilateral wall of the ace-
tabulum, we used an infrapectineal plating technique [9]. As a buttress for the qu-
adrilateral wall, we used an additional small fragment T plate (DePuy-Synthes, 
Dilbeek Belgium) 13 times and a straight 4.5 large fragment plate four times. 
These additional plates were bent more than 90˚ and dynamically pushed against 
the quadrilateral wall in a reduced position. We secured these perpendicularly 
orientated plates under the long curved pelvic plate. We placed no screws in the 
quadrilateral bone plate, hence avoiding the hip joint (Figure 3). In four cases, 
we tried the “Matta plate”, which has some exciting features. For the Matta plate, 
side plate is located at one-third of the plate length to buttress the quadrilateral 
bone plate. We did not succeed in the proper placement of this plate extension. 
Often, the plate turned away from the quadrilateral wall. Confronted with severe 
osteoporosis, we cabled the infrapectineal plate to the superior ramus of the pubic 
bone using 1 mm cables from DePuy-Synthes, Dilbeek-Belgium (Figure 3). We 
did not let the plate wander to the iliac wing because the bone is rather thin and 
preferred there, so where possible, we positioned the plate as close to the SIG as 
possible. Another possibility for strong anchoring bone screws in the pelvis is 
the iliac pillar [10], a bony thickening extending from the acetabulum to the iliac 
tubercle. 

The iliac pillar provides adequate implant bone stock and is usually intact, even 
in geriatric patients with osteoporosis [9]. 

To reach the dense bone aside the sacroiliac joint, we had to dissect medial from 
the iliopsoas muscle and obturator nerve and lateral from the external iliac artery. 
 

 
Figure 3. Infrapectineal plate fixating with a “spring” plate con-
figuration to reduce the quadrilateral wall in a dynamic way to-
gether with cabling of the plate at its iliopubic portion. 
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In cases of central dislocation of the hip joint, we used allografts from a donor 
femoral head to reinforce the central acetabular dome. The fixation technique 
was the same in both subgroups: anteromedial dislocated and central dislocated 
hip joints. 

3. Results 

Results were categorised as Excellent: no loss of reduction, no other complica-
tion, and return to previous functional level. Good: no loss of reduction, no 
other complications, loss of one level of functional recovery Moderate: no loss 
of reduction, one complication, loss of two levels of functional recovery. 

Bad: Loss of reduction, one or more complication, loss of all four levels of 
functional recovery. 

Functional levels: first level complete recovery, second level use of one 
crutch outdoors, third level only walking with help indoors, fourth level be-
dridden. 

The visual analogue scale (VAS) for pain improved dramatically after percu-
taneous screw fixation of the pelvic ring. In the preoperative stage, the VAS score 
was 9 on a scale of 10, with a score of 10 meaning extreme pain sensation and 0 
meaning no pain at all. The day after surgery, the VAS dropped to 6, and two 
weeks after surgery, the pain was graded as a 3. After surgery, all patients were 
CT scanned to verify the positioning of their pelvic ring screws.  We encoun-
tered four patients with malposition screws out of the 32 patients with pelvic 
ring fractures we performed the procedure on. Two sacroiliac screws (SIG) and 
two anterior column screws (Figure 4 and Figure 5). Only one SIG screw needed 
to be changed because the distance between the tip of the screw and the arteria 
iliaca communis was dangerously close. In the two cases with a missed SIG screw, 
the fixation was done with the patient in the supine position. In the 25 cases of 
iliosacral screw fixation, we did not encounter any loosening of the screws. After 
surgery of the pelvic ring, no weight bearing was allowed for two months. All 
pelvic ring fractures, save for one, healed within three months. In one case, 
screw fixation of the anterior pubic branch was insufficient. This patient became 
symptomatic while walking (predominantly pain) and needed bone grafting of 
his non-union site nine months after surgery in combination with plate fixation 
of the anterior pubic branch. After one year, ten patients could not walk inde-
pendently and were mostly wheelchair ridden. 27 patients were rated excellent, 9 
patients good and 8 were moderated at one year. Two patients died after their 
follow-up of one year of causes not related to their injury. In the subgroup of 
anteromedial dislocation of the hip, we had no complications, and all fractures 
healed well. However, in the subgroup of central dislocation of the hip joint, we 
managed to retain the femoral head in the anatomical position in two cases. In 
all other cases, we witnessed the gradual displacement of the femoral head. Of-
ten, the indentation of the superomedial dome was beyond repair. Especially in 
fractures with the seagull sign, the femoral head tended to slip into the supero-
medial cavity of the acetabular dome. We saw no infection in this series. 
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Figure 4. Female 73 years old, with a mal placed retrograde pubic screw. 
She had no complains and refused further surgery. 

 

 
Figure 5. Anterior placement of a sacroiliac screw. This screw was placed 
with the patient in a supine position. In the supine position, it’s difficult 
to approach the sacroiliac joint as posterior as necessary to target S1 
(black line). 

4. Discussion 

From 1970-1997, the incidence of osteoporotic fractures of the pelvis increased 
by 460% [1]. The impact of these fractures is substantial and underestimated [2] 
[3] [4]. With no treatment, slow healing of these fractures is reported, with a 
mortality rate at one year of 20% and a return to the same functional level at one 
year of only 16% [5] [6] [11]. In pelvic ring fractures, the posterior fracture of 
the sacral wing is often not seen on plain radiographs, making CT evaluation 
necessary for a complete diagnosis. Ricci and Gerich [7] showed through a theo-
retical analysis using an elaborated finite element model of a pelvis that the stresses 
at the sacral wing increase dramatically after interruption of the pubic rami. The 
work of Ricci and Gerich can explain why we often see fatigue fractures in the 
back of the pelvic ring together with fractures of the pubic area. Pain is predo-
minant after pelvic ring fractures, making nursing with simple bed-seat transfers 
difficult. 

 

DOI: 10.4236/ojo.2020.103008 60 Open Journal of Orthopedics 
 

https://doi.org/10.4236/ojo.2020.103008


P. Reynders-Frederix et al. 
 

Other studies have confirmed the high prevalence of posterior pelvic ring dis-
ruption in association with a fracture of both branches of the pubic bone [7] [12]. 
The treatment options are, in most cases, nonsurgical. However, most patients 
experience prolonged pain, often leading to impaired function and confusion. 

We did not use the classification system of Rommens PM. Used [10] [13], 
though, for the fragility fractures of the pelvis. This system classifies the pelvic 
fractures in the elderly in four groups based on increasing instability of the pel-
vis. Each group has three subcategories making this classification system rather 
difficult to use. 

Recently, there has been a shift from exclusive non-operative treatment to a 
more pragmatic and nuanced approach [2]. Especially for posterior pelvic disrup-
tion, surgical treatment modalities are numerous, ranging from minimally inva-
sive trans-iliac bridging plate osteosynthesis [14] [15] to the elegant technique of 
trans-iliac internal fixator [16] and complex triangular osteosynthesis and lum-
bopelvic fixation [8]. For the fixation of anterior pelvic ring fractures, we prefer 
a retrograde-placed transpubic screw, as described by Rommens PM. [12]. In 
this study, pain and discomfort together with a displaced fracture in the front 
(ilio-pubic or ischio-pubic branches) or both fractures in the front or in the back 
was an indication for surgery. In our study, we wanted to determine the safest 
corridor for retrograde screw fixation of the anterior column. Therefore, we 
loaded plastic bone models of the pelvis (Synbone AG Zizers, Switzerland) with 
metal markers and placed several screws in a retrograde way, bridging the whole 
anterior column. Positioning the fluoroscopic C-arm in an obturator position 
with the fluoroscopic beam perpendicularly orientated to the plane of the aceta-
bular gave the broadest possible view of the safest corridor that would span the 
whole anterior column (Figure 6). We were satisfied with this technique of re-
trograde medullary pubic bone fixation. Indeed, it was found to be minimally 
invasive and for most cases gave an excellent anchoring of the screws, even in 
osteopenic bone. The patients were satisfied with the drop in pain after surgery, 
which they graded as severe after the injury. The mean VAS index dropped from 
9 to 6 immediately after surgery and then to 3 after six weeks. Immediately after 
surgery, bed seat transfers were possible, increasing the nursing comfort of these 
patients. Because the corridor of the anterior column was too narrow in six of 
our cases, we were not able to cross the acetabulum. In these cases, the screw seat 
rested entirely in the superior pubic ramus. In four cases, we noticed a mal 
placement of the screws, specifically two SIG and two anterior column screws. In 
the two malposition SIG screws, these were placed with the patient in the supine 
position. For anaesthetic reasons, it was not possible to turn these patients in a 
prone position. With obese patients, it is hard to approach the posterior pelvic 
wing from the front (Figure 5). In the pelvic ring fracture group at one year, 
eight patients could not walk independently outdoors and were classified as 
moderate as end result. The rest resumed their daily activities as before. All pa-
tients mentioned slight discomfort in the lower back region. It was not clear if  
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Figure 6. Loading a plastic phantom of a hemi-pelvis with metal beads, we 
could verify the save corridor for retrograde screw fixation of the anterior 
column. 

 
this was because of the iliosacral screw or because of pre-existing degenerating 
arthritis of the lumbar spine. Four patients complained about the prominence of 
their screws in front of the pubic bone. This slight discomfort did not hinder 
their ambulatory function. We did remove the malpositioned screws in two pel-
vic fracture patients. The acetabular fracture group patients (n = 20) were more 
active compared with the previous fracture group. In half of the cases, the me-
chanism of injury was because of moderate to high energy trauma. Road traffic 
accidents were the cause of injury for four patients, another two fell from a bi-
cycle, and two fell from a sizeable height—the rest of these patients injured their 
hip because of a lateral fall from standing height. We discerned two different 
fracture patterns, each with different outcomes. The first group of eight patients 
had an anteromedial fracture dislocation of their hip through the acetabulum. 
The second group of twelve patients had a complete central dislocated hip joint. 
These patients in the two subgroups benefited an open reduction and internal 
fixation of the acetabulum via an extensive retroperitoneal approach. All central 
fractures of the acetabulum had injured the weight-bearing dome (seagull sign) 
with concomitant damage to the femoral head. In the central dislocated hip 
fracture group, we tried to reduce the displaced quadrilateral wall with bent 
small fragment T plates and 3.5 DCP plates (Figure 7). 

In an attempt not to violate the hip joint, we avoided any screw fixation of the 
quadrilateral plate. We used allografts to fill the indented superomedial part of 
the weight-bearing area of the acetabular dome. Because of osteoporosis, in most 
cases, we reinforced the “pubic” part of the plate with one or two cables of a 1 
mm diameter (DePuy-Synthes, Dilbeek, Belgium). In the central dislocated frac-
ture group eight out of nine fractures were displaced secondarily. One patient 
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with a history of severe alcohol abuse developed a secondary congruency of his 
hip joint and could ambulate pain free with a walking frame. This patient was 
satisfied despite the severely impaired mobility of the hip joint and refused fur-
ther surgery (Figure 8). In the same central dislocated group, six patients re-
ceived a mean delay of one year for the THA. We were pleased to see that the re-
troperitoneal approach did not hinder the placement of a total hip prosthesis 
(Figure 9). Also during hip replacement surgery, the infrapectineal pelvic plate 
and screws did not hinder the placement of the hip prosthesis. We performed a 
retrograde screw fixation of the anterior column in the same session as the THA 
in one case (Figure 10). In another case with severe destruction of the acetabulum, 
beyond repair, a retrograde pubic screw was anchored in the supra-acetabular 
region. In this position, the smooth shaft of the screw was abutting the femoral 
head in a “reduced” position. With this technique, the patient doesn’t need to 
stay in traction. With this temporary tamponing of the femoral head in a re-
duced position, one can buy time to perform the THA on a better moment 
(Figure 11). 

 

 
Figure 7. Use of a bent small fragment T-plate to stabilize 
the quadrilateral plate. This plate is secured under a long 
pelvic ring plate. 

 

 
Figure 8. Failed osteosynthesis after central dislocation of the hip joint with severe de-
pression of the acetabular dome, so called sea gull sign. Patient was happy with the de-
velopment of a secondary congruency of his hip joint and refused further surgery despite 
severe limitation of the hip mobility. 
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In fixing the anteromedial fracture dislocated hip joint (n = 8), we encoun-
tered no complications. At a mean time of one year, all these patients could walk 
pain free. For security reasons, half of these patients still used their walking 
frame one year after surgery. 
 

 
Figure 9. Healed incision for retroperitoneal approach, 
used for internal fixation of fracture dislocation of the 
hip joint. 

 

 
Figure 10. Percutaneous and retrograde screw fixation of the anterior column and THA 
in the same session. 

 

 
(a) 
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(b) 

Figure 11. Severe central dislocation in a frail patient. Traction failed 
to relieve her pain. (a) A percutaneous, retrograde, anterior column 
screw was positioned intra-articular of the acetabulum. The shaft of 
screw abutting against the femoral head, keeping the hip joint reduced. 
(b) Draft, showing the essence of the technique. 

5. Conclusion 

A major drawback of the current study is the small number of patients. Also, the 
lack of a control group makes the conclusions somewhat weaker. However, based 
on our experiences, we believe that the retrograde medullary screw fixation of the 
anterior column under fluoroscopic guidance is a safe and efficient way to stabi-
lise the pelvis. For the proper anchoring of retrograde-placed screws, crossing the 
acetabulum is mandatory. We feel confident that 3D navigation is not always ne-
cessary for this purpose. In the acetabular fracture group, the central dislocated 
hip joint performed poorly after osteosynthesis. Restoring the bone defect in the 
acetabular dome with allografts and osteosynthesis seems pointless. We no long-
er advocate osteosynthesis in this fracture type. Acute or delayed THA seems to 
give better results. The retroperitoneal approach is instrumental in fixing these 
acetabular fractures, and this approach did not compromise the later THA. 
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