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Technical Trick to Avoid Intra-articular Screw Placement in
Posterior Wall Fractures of the Acetabulum
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A b s t r ac t
Introduction: Screw placement at the posterior margin of the acetabulum while operating for wall fractures requires additional care to avoid
articular penetration which can lead to poor functional outcomes. The main objective of this study is to describe a simple four-step surgical
guide to avoid intra-articular screw penetration during fixation.
Materials and methods: We prospectively analyzed 23 patients (21 males and 2 females) with posterior wall acetabular fractures treated with
the described technique in our institution from 2017 to 2019. Of these 23 patients, 8 patients had isolated posterior wall fractures, 9 patients
had transverse with posterior wall fracture, and 6 patients had posterior wall and column fractures. Radiograph Judet views and computerized
tomography (CT) scan were done in all the patients to check for intra-articular screws on the second postoperative day.
Results: By radiograph and CT scan in all the patients, there was no intra-articular screw penetration noticed following acetabular fracture
fixation. All the 23 patients in our study had a good functional outcome with Merle D’aubigne score of ≥18 in 12 patients and ≥10 in 11 patients.
Conclusion: Good knowledge of the osseous anatomy of the pelvis is essential to prevent intra-articular screw placement during fixation of
acetabular fractures. Our four-step surgical tip to insert periacetabular screws under direct vision helps prevent intra-articular screw placement
during acetabular fracture fixation by posterior approach. Besides, this technique is easily reproducible and helps to minimize intraoperative
radiation time.
Keywords: Four-step technical guide, Hip posterior approach, Periacetabular screws positioning, Posterior acetabular wall fractures, Screw
insertion technique.
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I n t r o d u c t i o n
Posterior wall fractures of the acetabulum are common and
comprise approximately 20–30% of all acetabular fractures.1
Operative intervention is the gold standard to treat unstable and
incongruous acetabular fractures.2–5 The main goals of surgery are
joint stability and early mobilization, which can be achieved by
anatomic reduction and rigid internal fixation.5 Open reduction
and internal fixation of acetabular fractures often require insertion
of screws close to the articular surface.1 Errant screw placement
into the joint, although uncommon, can lead to arthrosis with a
poor functional outcome despite otherwise satisfactory fracture
reduction and fixation.6,7
In addition to using meticulous surgical techniques and
having a general familiarity with the osseous anatomy of
the pelvis, surgeons use intraoperative and postoperative
radiographic imaging to evaluate possible joint penetration
by periacetabular screws.6–8 Intraoperative detection of errant
screw placement is more important, as corrective action can be
taken before completion of the surgical procedure.7 Fluoroscopy
and postoperative computerized tomography (CT) imaging are
not without error and can result in false-positive or negative
predictions coupled with dangers of radiation exposure for the
surgeon and the patient.7 Intra-articular screw penetration is one
of the recognized technical complications in acetabulum fixation.8
Intra-articular screw placement can lead to damage of the femoral
head possibly ending up with arthritis of the joint.7,9 To address
this, we devised an innovative intraoperative technique to prevent
intra-articular screw placement in posterior wall fractures.
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M at e r ia l s

and

M e t h o d s

We have prospectively analyzed 23 patients with posterior wall
acetabular fractures treated with the described technique using
posterior Kocher–Langenbeck’s approach in our institution from
2017 to 2019. Of these 23 patients, 8 patients had isolated posterior
wall fractures, 9 patients had transverse with posterior wall
fracture, and 6 patients had posterior wall and column fractures.
There were 21 male and 2 female patients. The mean age was 41
years (range, 18–64 years) and the mean follow-up was 1.6 years
(range, 1–3 years). Seven out of 23 patients presented with hip joint
fracture-dislocation and all of them were reduced immediately in
the emergency department. Radiograph Judet views and CT scan
were done in all the patients to check for intra-articular screws on
the second postoperative day.
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S u r g i c a l T e c h n i q u e
This technique is best suited to prevent joint penetration during
lag screw placement for posterior wall fracture fragments that
occur in isolation or combination with posterior column or
transverse fractures. Following combined spinal and epidural

anesthesia, the patient is positioned in the lateral position on a
standard radiolucent operating table. The Kocher–Langenbeck
approach is used to expose and isolate the fracture fragments.
As demonstrated in the saw bone model in Figure 1A, we intend
to reduce the posterior wall fragments with lag screws without

Figs 1A to E: (A) Saw bone model demonstrating fragments of posterior wall fracture; (B) Step 1: Fragment reduction and provisional K-wire fixation.
Inserted at an angle >45°; (C) Step 2: K-wire replaced with an appropriate sized drill and a short lag screw inserted; (D) Step 3: Implants removed
and under surface of articular fragments visualized for screw cut out. Probe inserted through the drilled tract and joint distracted to visualize the
articular surface for screw thread penetration using the probe; (E) Step 4: Re-fix the fracture with appropriate sized lag screw
8
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joint penetration through four simple steps. First, the posterior
wall fracture fragments were provisionally fixed after reduction
with Kirschner wires (K wire) inserted at an angle >45° to the joint
surface (Fig. 1B). Then one K-wire was removed, the fragment
was drilled with an appropriately sized drill bit with the same
angulation and a short lag screw (2.4 or 3.5 mm cortical screw) was
inserted (just longer than the fragment length to cross the fracture
site (Fig. 1C). Thirdly, the K-wires and lag screws were removed and
the undersurface of the fragment was inspected for any screw
cut out. A probe/depth gauge/guidewire or Kirschner wire was
inserted into the drilled tract and the posterior wall along with
the capsule was lifted and the joint was distracted to visualize if
there has been any articular penetration by the screw threads by
moving the probe around (Fig. 1D). After visually confirming the
absence of screw penetration (inability to visualize the probe), the
fourth step involves reducing the fragment and fixing it with a
longer appropriately sized lag screw (2.4 or 3.5 mm cortical screw)
through the same drilled tract (Fig. 1E). 2.4 mm cortical screw
was used if fragment size was <2 and 3.5 mm cortical screw was
used for fragment size >2 cm. The surgeon involved in the study
had practiced the technique an adequate number of times prior
in the saw bone model; hence, the direction of drilling the track
was optimal in all the cases and we did not have any repeated
attempts of screw drilling.
Additional plates are added based on fracture stability,
fragment size, and based on the presence of an added posterior
column or transverse fracture. The wound is closed in layers
over a suction drain. Pelvis AP, Obturator Iliac (three views) are
taken intraoperatively at the end of the procedure and in the
postoperative period before discharging the patient. Computerized
tomography scan was done in all the patients to check for intraarticular screws on the second postoperative day. Additional
fluoroscopic views during drilling and screw insertion were avoided
during the procedure. Postoperatively patients are mobilized
on the 2nd postoperative day, non-weight bearing with walker
support. Prophylaxis for deep vein thrombosis is given for 1 month
postoperatively (75 mg aspirin, once a day). Partial weight-bearing
with walker support is started at the end of 1 month and full weight
bearing is started at the end of 2 months. Patients were screened
with monthly radiographs for 6 months to look for osteonecrosis.
Following this, patients were followed up once in 3 months up to
1 year and then yearly.

R e s u lts
Of the 214 cases of acetabulum fractures operated from 2012 to
2018, this technique was performed in 23 cases with posterior
wall fractures. Of these 23 patients, there were 8 cases of isolated
posterior wall fracture, 9 cases of transverse with posterior wall
fracture, and 6 cases of the posterior wall and column fracture.
The study population comprised 21 male and 2 female patients.
Two patients had Brooker Class II Heterotopic Ossification which
did not require any further intervention. There was no surgical Site
infection in any of the patients. All the 23 cases in our study had
good functional outcomes with Merle D’aubigne score of ≥18 in 12
cases and ≥10 in 11 cases.
Before the use of this technique, there was one case of screw
penetration into the joint in a posterior wall fracture (Fig. 4).
Following the introduction of this technique, there have been
no instances of intra-articular screw penetration, confirmed
by intraoperative fluoroscopy, postoperative X-rays, and
CT scans.

C a s e D e s c r i p t i o n s
Case 1
Figure 2A shows the preoperative X-ray of a 55-year-old man
with posterior dislocation of the hip with an associated posterior
wall fracture. Following closed reduction, the CT scan showed an
incongruent right hip due to an intra-articular fragment (Fig. 2B).
Figure 2 shows our technique of probe placement in the short
screw tract and distracting the joint to look for screw penetration.
Figure 2 shows the postoperative X-rays of the same patient with
an uneventful outcome.

Case 2
Figure 3 shows the preoperative and postoperative X-ray of a
58-year-old man with an acetabular fracture for which fixation was
done using our four-step surgical guide technique to avoid Intraarticular screw placement.

Figs 2A and B: (A) Intra-articular screw placement prior to the
introduction of this technique; (B) CT revealed intraarticular screw
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Figs 3A to E: (A) Fracture dislocation of right hip; (B) CT scan—Incongruent right hip due to intra-articular fragment; (C) Probe placement in short
screw tract; (D) Distracting the joint to look for screw penetration; (E) Postoperative X-rays showing an uneventful outcome

D i s c u s s i o n
The outcome of acetabular fracture surgery depends on the injury
of the articular portion of the acetabulum and the femoral head
and the ability to achieve anatomic reduction while avoiding
intra-articular screw placement.2,3,10,11 Recent increase in geriatric
acetabular fractures in the last 20 years represents a surgical
challenge as more rigid fixation is needed in osteoporotic bones
especially in those patients who are unable to comply with nonweight bearing protocol postoperatively.12 Most posterior wall
fractures require rigid and stable internal fixation along with
an anatomic reduction to achieve an excellent radiological and
functional outcome, which often necessitates the placement of
screws near the articular margin.
Intra-articular screw perforation rates of 0.9–7% are
reported.1,13,14 Screw penetration into the joint can lead to disastrous
10

outcomes, as seen from our case example (Fig. 4), causing increased
morbidity to the patient in the form of prolonged hospital stay,
re-surgery, poor function despite anatomical reduction and can
also open up the operating surgeon to possible litigation.15,16 Thus,
detecting errant screw placement intraoperatively is of paramount
importance as corrective action can be taken immediately.7 Early
discovery and removal of intra-articular screws are imperative to
avoid mechanical erosion of the articular cartilage.6,7
Although meticulous surgical technique, experience, and
familiarity with the osseous anatomy of the pelvis play a major role,
several techniques have been described to detect or prevent joint
penetration by screws.7 These include intraoperative fluoroscopy,
navigation, postoperative CT scan, knowledge of the danger
zone, and use of the safe zone for screw insertion.5,8,11 Posterior
approaches with an arthrotomy (extended iliofemoral approach
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Figs 4A and B: (A) Preoperative X-ray and CT scan—Dislocation of left hip with acetabular fracture; (B) Postoperative X-ray following fixation using
four-step surgical guide

or surgical hip dislocation) also allow direct visual confirmation of
extra-articular screw placement.11
Intraoperative fluoroscopy and postoperative CT scans
are widely used to detect Intra-articular screw placement. In
fluoroscopy, the axial (“barrel”) view and the tangential view have
been described as the best methods for visualizing the entire screw
for this purpose.7 Carmack et al. have demonstrated that sensitivity,
specificity, and percent correct interpretations were 95%, 84%, and
90%, respectively, for axial fluoroscopy and 85%, 89%, and 87%
for tangential fluoroscopy, 100%, 84%, and 92% for the computed
tomography scans with a 1-mm slice thickness at 1-mm intervals;
and 100%, 58%, and 79% for the computed tomography scans with
a 4-mm slice thickness at 3-mm intervals.7 Because of the spherical
shape of the acetabulum, if the entire screw is demonstrated to
be clear of the joint on any projection it must be extra-articular in
fluoroscopy.7 Both these techniques expose the patient and the
operating team (in the case of fluoroscopy) to harmful ionizing
radiation. Often tangential fluoroscopy shows false-positive
results owing to the inability to obtain a true tangential view due
to obstruction of the C-arm by the patient’s torso on the operating
table.7 Similarly, the large head of the 3.5 mm screw, directly
overlying the joint may often lead to difficulty in interpreting the
axial view. Problems with X-ray penetration related to the limitations
of c-arm technology combined with patient-related factors (such as
residual intracolonic contrast material, bowel gas, overlying drapes,
patient positioning, and obesity) compromise its effectiveness.

Postoperative CT through sensitivity necessitates a second surgery
to revise the errant screw placement and is expensive. Further, there
is a possibility of obscured screw position owing to artifacts, and
false-positive reports of screw penetration owing to magnification
with CT scans.7
Marvin Tile defined the danger zone of the acetabulum, as that
part of the posterior wall and column at the mid-acetabulum lying
above the ischial spine. Screws inserted in the danger zone are at risk
of violating the hip joint. Unfortunately, this zone is frequently used
in the fixation of the posterior wall and column fractures Screws
placed at the margin of the danger zone and directed perpendicular
to the posterior column tend to violate the hip joint.8 Ebraheim et al.
analyzed 1 cm cross-sections through the acetabulum on cadavers
and developed safe anatomic pathways for screw placement. 8
They found that cortical screws (4.5 mm), placed at entry points
of 2 and 3 cm medial to the lateral acetabular margin and angled
medially 45° and 15°, respectively, did not violate the hip joint. The
screws were angulated perpendicular to the posterior column. In
this study, the average width of the posterior column at the midacetabular level was 4.8 cm. Guy et al. devised a safe zone for screw
placement in the treatment of acetabular fractures when operated
by an anterior approach.11
Our study describes a sequential four-step technique to avoid
Intra-articular screw penetration in a saw bone model, and is
superior to our control of the initial 21 cases which were operated
by the same surgeon using the technique as described by Bosse in
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which the screws were inserted perpendicular to the body surface
and we had one instance of intra-articular screw penetration among
these cases.17 Our technique does not involve repeated exposure
to harmful ionizing radiation as the joint is distracted and the
screw tract is examined under direct vision. We used smaller 1.5
mm K-wires to ensure we get an adequate purchase during screw
insertion. The posterior wall fragments were carefully handled
during K-wire insertion, probe inspection, and screw insertion to
avoid devascularization of the fragment. It is not time-consuming
(when compared to navigation and fluoroscopy) and does not
require any extensive preoperative planning or specialized
instrumentation.18 The number and size of the K-wires used for
provisional stabilization and the size of the screw used for fixation
(2.4 or 3.5 mm) varied based on the size of the posterior wall
fragment. Many such techniques have been described before but a
proper four-step surgical guide with sequential steps in a saw bone
model with zero failure has been demonstrated for the first time.
The limitation of the study was that it is possible that a screw
could have penetrated the subchondral bone and violated the
articular cartilage but not have penetrated the chondral surface
and thus will not be directly visible. Such screws would, however,
be detected by fluoroscopy, and hence we do recommend the use
of fluoroscopy particularly when there is an unfamiliar resistance
during screw insertion. Another limitation of this technique is that
it is not feasible to reproduce the technique in case of severely
comminuted posterior wall fractures or posterior wall fractures with
marginal impaction as it is difficult to identify the drill hole through
the comminuted fracture fragments. Also, in comminuted fractures
and osteoporotic bone, there may be a loss of reduction due to the
loosening of screws put through already drill holes. A multicentric
study is needed in the future to know the reproducibility of the
technique by other surgeons.

C o n c lu s i o n
Insertion of periacetabular screws demands precise positioning
to rigidly reconstruct the articular fragments while avoiding
penetration of the articular surface. Our simple technique offers
a readily reproducible alternative to prevent intra-articular screw
placement thereby avoiding mechanical erosion of the articular
cartilage which helps in obtaining an excellent functional outcome.

D e c l a r at i o n
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