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Retrograde Transpubic Screw 
Fixation
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19.1	 �Introduction

The main goals in treating fragility fractures of the 
pelvis (FFP) are reduction of pain and restoration 
of stability of the pelvic ring, allowing early mobi-
lization to prevent immobilization-associated com-
plications. The pelvic ring is a circular structure; 
fractures of the anterior pelvic ring are very often 
combined with fractures of the posterior pelvis. 
Scheyerer et al. conducted a retrospective study to 
evaluate the posterior pelvic ring in patients with 
pubic ramus fractures [1]. One hundred and sev-
enty-seven patients with complete diagnostics, 
including a CT scan, were reviewed. In patients 
with no obvious other injury than the pubic ramus 
fractures in the a.p. radiograph, an injury of the 
posterior pelvic ring was found in 96.8% in CT. The 

study included high-energy as well as low-energy 
pelvic ring injuries [1]. Alnaib et al. conducted a 
prospective study on 67 patients with fragility frac-
tures of the pelvis [2]. Fifty-four female and thir-
teen male patients with an average age of 87.5 
years were included. Isolated sacral fractures were 
only present in 9%. Fifty-four percent of the 
patients with a single pubic ramus fracture had an 
associated sacral fracture. Sixty-one percent of the 
patients with two pubic ramus fractures had an 
associated sacral fracture [2]. In the study of Lau 
et al. including 37 patients above 65 years of age 
with a pubic ramus fracture, a posterior pelvic ring 
lesion was detected in 59% [3]. In our retrospective 
study of 245 patients above the age of 65 with FFP, 
only 44 patients (18%) had an isolated anterior pel-
vic ring fracture and 3 (1.2%) an isolated posterior 
pelvic ring fracture. The remaining 198 patients 
(80.8%) had a combination of anterior and poste-
rior pelvic ring fractures [4]. We conclude that pos-
terior and anterior pelvic ring injuries are combined 
in the vast majority of patients.

Anterior pelvic ring fractures or disruptions are 
located at the pubic symphysis, in the pubic bone 
near to the symphysis, at the superior and inferior 
pubic ramus involving the obturator foramen; and 
at the anterior lip of the acetabulum. In our retro-
spective study, we observed that most of the ante-
rior pelvic ring fractures in elderly are pubic ramus 
fractures. Less frequent are pubic bone and ante-
rior lip fractures. Instabilities of the pubic symphy-
sis are the least frequent [4]. In a retrospective 
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study of Starr et  al. on 145 anterior pelvic ring 
fractures operatively treated with percutaneous 
screw fixation, 22 were located medial to the obtu-
rator foramen, 100 above and 23 lateral to the 
obturator foramen [5]. The low number of sym-
physeal disruptions in the elderly may be due to 
the fragile cortical and trabecular bone [6], while 
ligaments become stiffer [7], but there are no bio-
mechanical studies, which confirm this hypothe-
sis. Fractures and dislocations are situated at areas 
of highest strain and lowest stiffness, i.e. in the 
sacral ala, the sciatic notch with the adjacent ilium, 
the supra-acetabular region, the quadrilateral sur-
face, and the pubic rami [8]. This leads to consis-
tent fracture patterns in the posterior pelvic ring [9, 
10]. Similarly, the anterior pelvic ring breaks at its 
weakest point, which is the pubic ramus. 
Sometimes, instabilities of the pubic symphysis 
and bone defects near to it have been observed in 
chronic FFP (Fig. 19.1). In these cases, we sup-
pose that the primary instability was located in the 
pubic bone. Subsequently and due to continuous 
and repetitive movements, bone resorption occurs 
and finally involves the nearby joint [11].

Different fixation techniques have been devel-
oped for stabilization of the anterior pelvic ring 
in high-energy pelvic disruptions. External fixa-

tion and open reduction and plate fixation (ORIF) 
are the most frequently used. These techniques 
are also valid for fixation of anterior pelvic ring 
fractures in FFP. More recently, the anterior sub-
cutaneous pelvic internal fixator has been intro-
duced as a less-invasive technique [12]. 
Retrograde medullary superior pubic ramus 
screw fixation is another minimal invasive tech-
nique. The technique has been described several 
decades ago but never gained wide acceptance 
[13, 14]. The popularity of retrograde screw 
insertion is increasing now due to the increasing 
number of FFP, the minimal invasiveness of the 
procedure and the high stability of the fixation 
[15].

19.2	 �Rationale

Fractures of the anterior or posterior pelvic ring 
involve an interruption of the ring structure with 
loss of pelvic stability. Biomechanical studies by 
Tile et al. showed that stability of a cadaveric pel-
vic ring is diminished by 30% when the anterior 
pelvis is ruptured [16]. Nevertheless, when only 
the anterior pelvic ring is broken and diastasis 
between the fracture fragments not large, non-
operative treatment will be the first choice. This 
choice of treatment is valid for fractures in adults 
and in elderly with FFP Type I. Analgesic ther-
apy, bed rest and careful mobilization will lead to 
fracture healing and good functional recovery in 
the great majority of patients [17, 18].

In FFP, isolated anterior pelvic fractures 
account for merely 18%. More than 80% of 
patients with FFP have a combination of anterior 
with posterior pelvic ring instability. These are 
FFP Type II (except of FFP Type IIa), FFP Type 
III and FFP Type IV in the classification of 
Rommens and Hofmann [4]. In these fracture 
types, loss of stability is much higher than 30%, 
when compared with the intact pelvis. 
Consequently, non-operative therapy is challeng-
ing in some patients with FFP Type II and in most 
patients with FFP Type III and IV. Cumbersome 
management due to longer periods of immobiliza-
tion and severe pain leads to prolonged recovery 
time and higher complication rates. Operative 
therapy is, therefore, recommended in all FFP 

Fig. 19.1  Seventy-four-year-old female with long history 
of rheumatoid arthritis. The patient already had bilateral 
total hip replacements. She has a limited walking distance 
due to chronic pain in the lower lumbar spine and at the 
pubic symphysis. A.p. pelvic overview reveals a bone 
defect of the left pubic bone with widening of the pubic 
symphysis and cortical reaction. Irregularities of the bone 
structure can also be seen at the right sacral ala

P.M. Rommens et al.



213

Type III and FFP Type IV.  When conservative 
treatment is not successful after 1 week, operative 
therapy is also recommended in FFP Type II [19].

The surgical intervention should be as mini-
mal invasive as possible. Prolonged surgeries 
may provoke additional pain, increased blood 
loss, higher risk of infection and endanger the 
limited physiological reserves of the patient. 
Minimally invasive fixation of pubic rami frac-
tures is feasible with a retrograde transpubic 
screw through the “anterior column corridor”. It 
can be done through an incision of a few centime-
ters near to the pubic symphysis. While splinting 
the fracture of the superior pubic ramus, the sta-
bility of the anterior pelvic ring is restored. This 
reduces pain immediately. However, retrograde 
transpubic screw fixation must be regarded as 
additional fixation to posterior pelvic ring fixa-
tion. If done as only procedure in patients with 
combined anterior and posterior fractures of the 
pelvic ring, there will be a higher risk of screw 
loosening, delayed union and nonunion of the 
pubic ramus fractures due to remaining posterior 
pelvic instability [5].

19.3	 �The Anterior Column 
Corridor

The superior pubic ramus is part of the anterior 
column of the acetabulum. Judet et al. described 
the innominate bone as an inversed Y structure, 
with the acetabular cavity hanged up between 
and being part of the two columns [20]. They dis-
tinguished the ilio-pubic as the anterior and the 
ilio-ischial as the posterior column. The anterior 
column comprises the iliac wing, anterior part of 
the ilium body, the anterior lip of the acetabulum, 
the superior pubic ramus and the pubic bone. In 
all patients, there exists a straight corridor 
between the anterior cortex of the superior pubic 
ramus near to the pubic tubercle and the external 
cortex of the ilium above the acetabulum [21]. 
The “anterior column corridor” lies inside the 
superior pubic ramus and passes medially and 
cranially of the acetabular cavity without pene-
trating it (Fig.  19.2). Its anterior and posterior 
entry portal, its anatomical landmarks, its dimen-
sion and orientation has recently been the subject 
of several anatomical and radiological studies.

a

d e f

cb

Fig. 19.2  Different 3D–projections of an intact pelvic 
ring. A retrograde transpubic screw is inserted through 
the left anterior column corridor. (a) a.p. pelvic view.  

(b) pelvic inlet view. (c) pelvic outlet view. (d) obturator-
outlet view (e) iliac inlet view (f) axial projection of the 
anterior column corridor
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Routt et al. 1995 published the technique and first 
results of retrograde transpubic screw placement in 
24 patients. They identified an ideal starting point just 
inferior to the pubic tubercle and lateral to the pubic 
symphysis [13]. Suzuki et al. studied the anatomy of 
the pubic ramus and adjacent soft tissue structures in 
160 Japanese (80 men and 80 women) using 3D 
reconstructions of pelvic CT scans. The minimal 
canal diameter (=maximum diameter of any implant) 
was on average 13.5 mm for men and 10.7 mm for 
women. The authors found a positive correlation 
between the canal diameters at the base of the corri-
dor (para-symphyseal region) to body weight in both 
men and women. In women, the canal diameters at 
the base were also correlated to height. The canal 
diameters at the acetabulum were not correlated to 
height or weight. The mean length of the corridor 
was 124.6 mm in men and 123.8 mm in women. The 
minimum distances from the pubis to the bladder/ 
iliac artery/iliac vein were 0 and 0  mm/4.9 and 
4.6 mm/ 0.8 and 0.2 mm in men and women, respec-
tively. The central axis of the anterior column corri-
dor in supine position runs at a mean of 66° and 67° 
cephalad and 54.1° and 55.9° laterally for men and 
women, respectively [21]. Chen et al. created virtual 
cylindrical tubes, which were placed within 164 ante-
rior column corridors obtained from CT data of 82 
Chinese adults without pelvic bone pathology [22]. 
The mean maximum diameter of the cylindrical 
implant was 8.16 mm with a length of 109.4 mm. 
The spatial orientation of the cylinder was 39.7°, 
20.8° and 42.7° to the transverse, coronal and sagittal 
planes, respectively. The anterior insertion point was 
localized in average 18.4 mm laterally to the pubic 
symphysis and 17.8 mm caudally to the rim of the 
superior pubic ramus. The length and diameter was 
larger in males, with the distance to the symphysis 
being shorter [22]. Puchwein et  al. obtained 3D 
reconstructions of pelvic CT data of 50 polytrauma-
tized patients (35 males and 15 females with a mean 
age of 41.3 years) without pelvic injury. Virtual bolts 
were placed in the anterior column without perforat-
ing any cortical layer or penetrating the hip joint. The 
length between the entry point and exit point was 
measured; and the areas with the smallest cortex-bolt 
distance were identified. The shortest distance 
between the bolt and the hip joint was also measured. 
The average length of the bolt was 127.2 mm, the 

narrowest diameter 14.6  mm. Consequentially, the 
insertion of a 7.3 mm screw should be possible in all 
patients. The average distance between the bolt and 
the hip was 3.9 mm. The bolt was oriented with an 
average of 39° in the sagittal plane and 15° in the 
coronal plane (Fig. 19.3) [23].

Dienstknecht et  al. measured the distance 
from the entry point at the anterior cortex of the 
superior pubic ramus to different landmarks, 
which easily can be recognized intra-operatively 
in anteroposterior and oblique fluoroscopic pel-
vic views [24]. The following landmarks were 
identified within a 2.5 cm range in all specimens: 
pubic tubercle, iliopectineal eminence, the supe-
rior rim of the superior pubic ramus, and the ante-
rior inferior iliac spine. The authors found that 
there was little gender difference, except a 
smaller distance to the cranial rim of the superior 
pubic ramus in females. They stressed the signifi-
cance of anatomical landmarks in percutaneous 
fixation of anterior pelvic ring fractures. When 
relying on these landmarks, screw placement can 
be performed safely [24].

We learn from these studies that the anterior 
column corridor exists in all adult humans. The 
length of the corridor differs between Asians and 
Europeans. Chinese adults have the shortest cor-
ridor (±110 mm) whereas corridors of Japanese 
and Europeans have similar lengths (±130 mm). 
The maximal diameter of a virtual cylinder fill-
ing-up the anterior column corridor was smaller 
in Chinese than in Japanese or Europeans. 
Consequently, the screw diameter should be 
adapted individually. Women will need smaller 
diameter screws than men. It therefore is recom-
mended to analyze the CT data in different recon-
structions before surgery. Data on the spatial 
orientation of the corridor can hardly be com-
pared. Striking is that the angle to the sagittal 
plane (direction towards lateral) was comparable 
in the studies of Suzuki [21] (±55°), Chen [22] 
(±43°) and Puchwein [23] (±39.0°) and did not 
differ between men and women. The values of 
the angle to the coronal plane (direction towards 
cranial) were more differing. This value certainly 
is depending on the inclination of the pelvic ring 
of the supine patient. We therefore recommend 
holding the drill bit in a 45°-45° position to the 
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transverse and sagittal planes with the tip of the 
drill at the ideal entry portal before starting the 
drilling procedure (see Sect. 19.5).

19.4	 �Biomechanical Studies

Simonian et al. demonstrated that fixation of the 
anterior pelvic ring with a retrograde transpubic 
4.5 mm screw obtains the same stability as with 
conventional 3.5 mm plating [25]. An anteropos-
terior compression type II (APC-II) unstable pel-
vic ring injury was created in cadavers. Under 
physiological loading, the stability of the con-
struct with a contoured ten-hole 3.5  mm 
reconstruction plate fixed with four resp. six cor-
tical screws or with a retrograde screw with a 
length of 80 mm resp. 130 mm was not signifi-
cantly different. These techniques were tested on 
the same cadaveric pelvis in a random sequence. 
Solid large fragment 4.5  mm stainless steel 
screws were used for retrograde transpubic screw 
insertion. The authors concluded that retrograde 

screw fixation is a valid alternative to plate fixa-
tion of pubic ramus fractures [25].

Gras et al. compared different screw types 
with standard plate fixation of anterior column 
fractures [26]. They tested anterior column 
plate fixation versus infra- and supraacetabu-
lar titanium, stainless steel, or biodegradable 
Poly-L-Lactid screws. The fixation strength of 
plate osteosynthesis and titanium screws was 
similar; strength of stainless steel and Poly-L-
Lactid screws was inferior to the abovemen-
tioned [26].

In a more recent study, Acklin et al. found a 
lower stability for retrograde screw fixation than 
for plate fixation of pubic ramus fractures [27]. A 
ten-hole plate with six cortical screws was tested 
against an 80 mm long 7.3 mm partially threated 
cannulated screw. Displacement and gap angle 
were significantly higher for the retrograde screw 
during cyclic loading. The screw osteosynthesis 
failed due to screw cutting through the cancellous 
bone. The plate construct failed under higher 
loads due to bending [27].

Fig. 19.3  Postoperative transverse CT cuts through the 
pelvis of the 82-year old female depicted in Figs.  11.9, 
11.12 and 11.13. (a) CT-cut through the pubic symphysis 
(b) CT-cut through the pubic rami. (c) CT-cut through the 

roof of the acetabulum. (d) CT-cut though the ilium supe-
rior to the acetabulum. The screws run completely within 
the bony corridor and reach the lateral cortex of the ilium 
above the acetabulum
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From a biomechanical point of view, retro-
grade medullary superior pubic ramus fixation 
can be regarded as a valid alternative to plate 
fixation. To avoid cutting through the cancellous 
bone, as described by Acklin et al. [27], we rec-
ommend using long screws, which perforate the 
lateral cortex of the ilium above the acetabulum. 
Thanks to the firm attachment of the screw tip in 
cortical bone, the screw is anchored in the corti-
cal bone, despite its cancellous profile. In con-
trast to what the results of the biomechanical 
study of Simonian et al. suggest [25], we recom-
mend the use of large diameter screws (e.g. 
7.3 mm) (Fig. 19.4).

19.5	 �Surgical Technique

The patient is placed supine and eccentrically on 
a radiolucent operation table, with his/her feet at 
the end of the radiolucent carbon table. This 
enables free movement of the C-arm for intra-
operative pelvic inlet and outlet views. The lum-
bosacral spine is supported with a blanket, giving 
more stability to the pelvic ring during drilling 
[13]. Before draping, the area of interest is ana-
lyzed in different fluoroscopic views and the 
ideal inclination of the C-arm for the iliac-inlet 
(I-I) and obturator-outlet (O-O) oblique projec-
tions registered and marked on the machine. Due 
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Fig. 19.4  Seventy-four-year-old female with spontaneous 
pain in the right groin. Initially, no specific therapy was 
given. Admission 3 months later due to continuous and 
immobilizing pain. (a) A.p. pelvic overview reveals a right-
sided pubic ramus fracture. (b) Pelvic inlet view shows a 
non-displaced left-sided pubic ramus fracture. (c) Pelvic 
outlet view excludes any vertical displacement. The bone 
structure of the left and right sacral ala is irregular. (d) 
Transverse CT-cut through the posterior pelvis shows bilat-
eral sacral ala fractures with slight widening of the fracture 
gap, which is typical for chronic instability. (e) Sagittal 

CT-reconstruction through the midline of the sacrum shows 
a slightly displaced horizontal fracture between S1 and S2. 
(f) Oblique CT-reconstruction through the small pelvis. The 
bilateral sacral ala fracture and the right-sided pubic ramus 
fracture are seen. The patient has a FFP Type IVb lesion. (g) 
Pelvic a.p. overview 5 months after surgery. Minimal-
invasive surgical stabilization was done. The posterior insta-
bilities have been treated with a transsacral bar, the anterior 
instabilities with two retrograde transpubic screws. (h) 
Pelvic inlet view. (i) Pelvic outlet view. The patient is free of 
complaints and independent for activities of daily life
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to anatomical variations and different pelvic inci-
dences, these values may vary from patient to 
patient [28]. The skin area around the pubic sym-
physis must be free; draping is done appropri-
ately to enable free access to the ideal entry point 
of the screw through the skin. It is also recom-
mended leaving the umbilicus free for better ori-
entation of the midline longitudinal axis of the 
patient’s body. Anatomical landmarks are pal-
pated and marked on the skin. The surgeon stands 
opposite to the side of the pubic ramus fracture. 
The C-arm is placed at the side of the injury, the 
monitor besides the C-arm more cranial to it. The 
screen should be located in the working field of 
the surgeon. To facilitate orientation, the image 
seen on the screen is orientated identically to the 
surgeon’s view of the operative site. Horizontal 
on the table must be horizontal on the screen, 
anterior on the table in the upper part of the 
screen, posterior in the lower part of the screen. 
On the broken side, the whole anterior pelvic ring 
should be visible in a.-p. and oblique views to 
facilitate localization of the entry portal, and ade-

quate orientation of the drill before and during 
the drilling procedure [14].

Before skin incision, a long drill bit is placed 
on the skin of the lower abdomen and adjusted 
along the anterior column corridor using the a.p. 
view (Fig. 19.5a–e). This pathway is marked on 
the skin. A small skin incision is made in line 
with the corridor. The incision is situated in the 
midline just below the pubic symphysis or 
slightly lateral, on the opposite side of the frac-
ture. A trajectory to the anterior pubic bone is 
prepared using blunt scissors. A 2.8  mm drill 
bit, protected by a sleeve or drill guide, is placed 
above the entry point of the bone. As shown in 
several studies, the entry point is situated 
approximately 20 mm lateral to the pubic sym-
physis and approximately 20  mm below the 
superior rim of the superior pubic ramus [22, 
24]. At first, the drill bit is hold in 45°-45° incli-
nations to the frontal and sagittal planes. Under 
image intensifier control, the location of the 
drill tip is adjusted until it lies precisely in line 
with the optimal trajectory of the screw. For 

Fig. 19.5  Technique of retrograde medullary superior 
pubic ramus screw fixation. Sixty-five year old male with 
left-sided sacral ala fracture and bilateral pubic ramus 
fractures after a fall with his bicycle. (a) A.p. pelvic over-
view. (b) Coronal CT-cut through the anterior pelvic ring 
shows complete fracture of the left superior pubic ramus 
and incomplete fracture of the right superior pubic ramus. 
(c) A.p. fluoroscopic view of the left anterior pelvic ring 
and hip joint. (d) The drill bit is placed over the abdomen 
so that it superimposes the anterior column corridor. (e) 
A.p. fluoroscopic view with the drill bit on the abdomen. 
(f) Pelvic outlet view after insertion of the drill bit 
through the entry portal lateral to the pubic symphysis 
and below the superior ridge of the pubic ramus. (g) Iliac-
inlet view of the left anterior pelvic ring with the tip of 

the drill bit inside the superior pubic ramus reaching the 
fracture. (h) Obturator-outlet view with the drill bit pass-
ing the roof of the left acetabulum. (i) iliac-inlet view 
with the drill bit inside the anterior column corridor and 
its tip perforating the lateral cortex of the ilium above the 
acetabulum. The white arrows show the inner cortex of 
the superior pubic ramus. (j and k) Obturator-outlet view 
of the left anterior pelvic ring after insertion of the screw. 
Position of the fluoroscope (view from the foot end of the 
patient) (j) and fluoroscopic view (k). (l and m) Iliac-
inlet view of the left anterior pelvic ring after insertion of 
the screw. Position of the fluoroscope (view from the foot 
end of the patient) (l) and fluoroscopic view (m). (n) 
Postoperative pelvic inlet view. (o) Postoperative pelvic 
outlet view
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Fig. 19.5  (continued)
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Fig. 19.5  (continued)
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this, the image intensifier is inclined into I-I and 
O-O positions, consecutively. While the drill bit 
enters the canal, it moves cranially and laterally 
through the superior pubic ramus. A.p., I-I and 
O-O views are repeated during the drilling pro-
cedure to secure correct position of the drill bit. 
Special attention is paid to avoid penetration 
into the hip joint. The drilling procedure is con-
tinued until the tip of the drill bit reaches and 
perforates the lateral cortex of the ilium above 
the acetabulum (Fig. 19.5f–i) [29]. Especially in 
osteoporotic bone, repetitive careful hammer 
blows can be used to push the drill forward into 
the anterior column corridor. As shown by sev-
eral authors, the length of the trajectory in the 
bone may reach 130 mm [18, 21, 23]. The most 
medial-anterior part of the trajectory is over-
dilled with a drill bit of 4.5 mm. A 7.3 mm can-
nulated screw of appropriate length is inserted 
over the 2.8 mm drill bit. The use of a washer is 
not necessary. The screw head lies in the thick 
tendinous attachment of the adductor muscles at 
the pubic bone (Fig.  19.5j–o). The screw pri-
marily splints the superior pubic ramus fracture; 
it does not realize strong compression. When 
the drill bit cannot pass the acetabulum without 
perforating the joint, a shorter screw must be 
chosen.

Fracture reduction must be obtained before or 
during the drilling procedure. When both fracture 
fragments are displaced, but still in line with the 
anterior column corridor, reduction can easily be 
obtained with closed manipulation: careful pull-
ing (external rotation) or pushing (internal rota-
tion) on the ipsilateral iliac wing will close the 
fracture gap. If closed manipulation does not 
reduce the fracture adequately, minimally inva-
sive techniques may be used. A small-size perios-
teal elevator or a bone hook is placed directly on 
the medial fracture fragment. Therefore, a small 
incision is made through the rectus abdominis 
muscle just above the fracture gap, alternatively 
through the linea alba. With the instrument in 
place and under image intensifier control, the 
medial fragment is brought in line with the lat-
eral. When this maneuver also fails, the incision 
through the linea alba is enlarged and direct 
manipulation with the surgeon’s fingers is carried 
out [5]. As an alternative, the drill bit and cannu-
lated screw are inserted in the medial-anterior 

fragment first and this fragment aligned to the 
proximal through direct manipulation with the 
screw. Once aligned, the drill bit is forwarded and 
the screw inserted in the proximal fragment [29].

19.6	 �Results

There is only little evidence available for intra-
operative complications and outcomes of retro-
grade superior pubic ramus fixation in pelvic ring 
fractures. Winkelhagen et  al. used retrograde 
superior pubic ramus screw fixation in isolated 
pubic ramus fractures in six elderly patients with-
out posterior pelvic ring pathology in conven-
tional radiographs [30]. The mean age of the six 
female patients was 81 years. The surgery was 
performed because of severe and immobilizing 
pain despite pain therapy. There were no intraop-
erative complications. There was no screw break-
age or loosening. After 1 year, four patients had 
returned to their preoperative functional status, 
one patient died and one patient suffered from 
ipsilateral arthritis of the hip, which prevented 
evaluation of outcome of pubic ramus screw fixa-
tion [30].

Starr et al. published a unique and large series 
of retrograde transpubic screw fixations in ante-
rior pelvic ring instabilities [5]. Eighty-two 
patients, who underwent 108 screw fixation pro-
cedures, were followed until fracture healing, 
which averaged 9 months (range 2–52 months). 
The average age of the patients was 35 years 
(range 14–85 years). This patient population was 
not comparable with those having a fragility frac-
ture of the pelvis. Only nine patients (11%) suf-
fered a fall, the other patients were victims of 
traffic accidents. There were 68 retrograde and 
40 antegrade screw fixations. There were no 
intra-operative neurologic, vascular or urologic 
complications. There was an average blood loss 
of 34  cc and fluoroscopy time of 7  min. There 
were 16% failures of fixation (11/68). The aver-
age age of the patients with failure of fixation was 
55 years. Patients aged ≥60 years failed signifi-
cantly more often. Ten of the eleven patients 
were female, six were older than 60 years. In all 
but one patient, there was an internal rotation 
deformity (lateral compression injury) with a 
partial recurrence of the internal rotation defor-
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mity after failure. There was a higher rate of fail-
ure in the patients with a short medial-anterior 
fragment, when the fracture was localized near to 
the pubic symphysis. Only two patients under-
went revision surgery [5].

The study by Starr et al., although retrospec-
tive, suggests that age and gender are risk factors 
for failure of fixation. Failure ratio might be 
higher in FFP than in the abovementioned series. 
A possible reason is the lower holding power of 
the retrograde screw in the osteoporotic bone, 
especially when the screw tip ends in the cancel-
lous bone of the ilium. We, therefore, recommend 
using the maximum length of the anterior column 
corridor. When the screw tip perforates the outer 
cortex of the ilium, it has a stronger hold in the 

cortical bone and there is a lower risk of loosen-
ing (Fig. 19.6). Fractures near to the pubic sym-
physis with a short medial-anterior fracture 
fragment are less appropriate for retrograde 
screw fixation. There is low stability because the 
screw does not find good anchorage in the short 
medial-anterior fragment. For these types of frac-
tures, we recommend a plate osteosynthesis.

�Conclusion

The large majority of fragility fractures of the 
pelvis is characterized by a combination of a frac-
ture of the anterior and the posterior pelvic ring. 
When treating the posterior pelvic ring opera-
tively, surgical fixation of the anterior pelvic ring 

a

d

g h i

e f

b c

Fig. 19.6  A 73-year-old female with history of chronic 
pain after a fall. There has been a pain therapy with mobi-
lization. (a) Pelvic a.p. overview 6 months after the fall 
reveals bilateral anterior pubic rami fractures with callus 
formation but without healing. (b) Pelvic inlet view. (c) 
Pelvic outlet view. (d) Axial CT-cut through the posterior 
pelvis reveals a left-sided ilium fracture with bridging cal-
lus, and bilateral sacral ala instabilities. (e) Multiplanar 
reconstruction of the pelvic ring showing anterior and 
posterior instabilities. The sacral corridor is too small for 

a safe transsacral bar placement. (f) Coronal CT-cut shows 
bilateral anterior instabilities. (g) Postoperative pelvic a.p. 
overview. The anterior instabilities were transfixed with 
two retrograde transpubic screws. The tip of both screws 
perforates the lateral cortex of the ilium, realizing the 
highest possible stability. The posterior instabilities were 
fixed with a transiliac internal fixator and two iliosacral 
screws. (h) Postoperative pelvic inlet view. (i) 
Postoperative pelvic outlet view (courtesy from Rommens 
et al. [31])
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should also be considered. Minimally-invasive 
approaches have the advantage of being less 
aggressive with short operation time, minimal 
soft tissue damage and minimal blood loss [31]. 
Retrograde transpubic screw fixation is a valid 
alternative to other fixation techniques. When 
performed carefully under intra-operative image 
intensification monitoring, the procedure is safe. 
Stability is comparable to plate osteosynthesis. 
There is a higher risk of loosening or implant fail-
ure when the whole length of the anterior column 
corridor is not used and the screw tip ends in can-
cellous bone. Failure of fixation has been reported 
to be around 15% in a large series of pelvic ring 
fractures. Bone healing is the rule, although it 
may take a long period of time.
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