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Abstract The technique for application of implants at the

sciatic buttress has been well described in the pelvic and

acetabular fracture reconstruction literature. We described

a new use of the inlet–obturator oblique view for the

identification of the anterior inferior iliac spine, which is

the entry point of implants, and we provide a detailed

fluoroscopic and radiographic description of this view. A

small series of 15 patients who underwent an application of

an anterior inferior pelvic external (supra-acetabular) fix-

ator via this technique is presented. We consider the use of

the obturator oblique for the identification of the entry

point unnecessary, and we advocate for the use of only the

inlet–obturator oblique and iliac oblique views when

implants are applied to the sciatic buttress.

Keywords Pelvis � External fixator � Supra-acetabular

external fixator � Anterior inferior iliac spine

Introduction and background

The sciatic buttress is commonly used as an osseous fixation

pathway in pelvic and acetabular fracture reconstruction [1].

It is a long, tubular-shaped structure that can accommodate

implants in internal and external fixation reconstruction

procedures, extending between the anterior inferior iliac

spine (AIIS) and the posterior inferior iliac spine (PIIS) [2].

The technique for the application of these implants has been

extensively described in the literature [3–8]. The current

practice of insertion of implants in tubular bones (humerus,

ulna, radius, femur, tibia, fifth metatarsal) mandates that two

orthogonal fluoroscopic views of the entry point be obtained.

Nevertheless, according to the current technique of the

supra-acetabular implant insertion, the entry point (AIIS) is

visualized only in one view, which is the iliac oblique (IO).

The other view utilized during the identification of the entry

point is the obturator oblique (OO) view, which actually

presents a tangential visualization of the supra-acetabular

corridor and not of the AIIS [4].

In the herein study, we present an optimization of the

technique of implant insertion using the inlet–obturator

oblique (IOO) view for the accurate identification of theAIIS

and we describe the radiological landmarks of this view. We

consider the use of the obturator outlet view as unnecessary,

and we suggest that the entire procedure can be safely and

effectively performed by the use of the IOO and IO views.

Surgical technique and clinical experience

The patient is positioned supine on a radiolucent table. The

image intensifier is brought from the ipsilateral to the

injury side (Fig. 1). Standard preparation and draping of

the surgical field then follows. The umbilicus and the

midline are marked. The osseous landmark used for

insertion of implants to the AIIS is the anterior superior

iliac spine, which is easily palpable. To identify the AIIS,

an outlet obturator oblique is usually required. However,

this view may be challenging to obtain with the external

fixator pin and the surgeon’s hand in the way (Fig. 2).
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We therefore mark the ASIS and a 1-cm longitudinal skin

incision is made two fingerbreadths distal and one medial

to the tip of the ASIS (Fig. 3a, b). Tonsils are utilized to

dissect bluntly, the interval between the sartorius and the

tensor fascia lata muscles is palpated with a blunt instru-

ment, and deep dissection takes place. The ideal entry point

is located just above the rectus femoris insertion at the AIIS

[8–12]. A 200 mm 9 5 mm external fixator pin is then

positioned using tactile feedback for the identification of

the medial and lateral edges of the AIIS. A mallet is uti-

lized to tap the pin in place just a few mm deep, aiming

approximately 40 degrees cephalad and 40 degrees medial

(Fig. 4) depending upon the pre-existing pelvic deformity.

In our technique, the next step is the identification of the

entry point using an iliac oblique view (Fig. 5a). In this

view, the half pin should be placed at least 1.5–2 cm above

the hip joint in order to avoid penetration of the hip cap-

sule. The AIIS is visualized as a curve with the convex

aspect facing anteriorly. The half pin is placed at the tip of

Fig. 1 Schematics and

photographs demonstrating the

position of the image intensifier

a, b in the obturator oblique and

c, d in the inlet elements of the

view with the patient supine

Fig. 2 Clinical photograph demonstrating the position of the fluo-

roscopy unit in relation to the position of the surgeon during the

utilization of the OO view. Note that the very limited space for

maneuvring making the application of the half pin challenging
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the convexity and the trajectory is checked in relation to

the sciatic notch.

The next step in our technique is to obtain an inlet–obtu-

rator oblique view (Fig. 5b). With the patient in the supine

position, the image intensifier source should bemoved toward

the patient’s head and toward the affected acetabulum/hemi-

pelvis. This view allows for tangential visualization of the

AIIS and offers safe definition of its inner and outer margins.

Additionally, it offers visualization of its most anterior (i.e.,

prominent) point. In this view, the AIIS is visualized as a

‘‘thumb-like’’ structure with its concavity directed posteriorly

and is located in the middle part of proximal half of the

femoral head. The outer aspect of the AIIS is better defined

compared to the inner one, as it extends more posterior

compared to the inner. This line represents the supra-acetab-

ular cortex from AIIS to posterior edge of the gluteal pillar.

The femoral head, the AIIS and the posterior column are

overlapping. The inner part of the posterior column is shown

as an elliptical line with the concave facing outwards, medi-

ally to the AIIS and laterally to the pelvic brim which runs

fromposterior to anterior direction. The ischium is also shown

overlapping with the femoral head, medially and anterior to

the AIIS. The various anatomical structures that can be

identified in IOO view are the inner and outer tables of the

sciatic buttress, the retroacetabular surface, the acetabular

dome and the obturator foramen (Fig. 6a–d).

The view must be adjusted according to the pre-existing

pelvic deformity. In the intact or minimally displaced

pelvis, the usual range of inclination is 30�–45� in the inlet

view and 30�–45� in the obturator view. The ideal IOO

view shows the AIIS in its widest axial dimension, i.e., the

distance between the inner and outer tables should be the

maximum possible. This can be achieved by customizing

the tilt of the C-arm. In the ideal IOO view, both the AIIS

and the posterior inferior iliac spine should be visible. A

straight line connecting these structures should lie within

Fig. 3 Identification of the

entry point two fingerbreadths

distal and one medial to the

ASIS

Fig. 4 Clinical photograph demonstrating the trajectory of the half

pin at the sagittal and axial planes

Fig. 5 Insertion of a supra-

acetabula external fixator pin

using the technique without

utilizing the OO view: The entry

point of the AIIS tip is identified

using a the IO and b the IOO

views
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the inner and outer boundaries of the sciatic buttress and

also vertically bisect the femoral head. As previously

mentioned, the AIIS should be visualized overlapping the

femoral head and should be ideally seen on the middle

upper section of it (Fig. 6e). Over- and/or under-inclination

as well as over- and/or under-rotation can be avoided by

ensuring that the above prerequisites about the ‘‘ideal IOO

view’’ are met. After the correct identification of the entry

point, the half pin is advanced using the IOO and the II

views (Fig. 7a–e).

We have used this technique in a series of 15 consecu-

tive patients who suffered a pelvic insufficiency fracture

(lateral compression type 1) [13] that was treated with an

anterior distraction frame and percutaneous sacroiliac

screws (Fig. 8). All the patients had suffered a complete

sacral fracture and during the intra-operative examination

under anesthesia they demonstrated instability (more than

2 cm movement of the ipsilateral pubic ramus fracture)

[14]. In these patients, the pelvic EXFIX was applied for a

period of 4 weeks before it was uneventfully removed at

the orthopedic outpatient clinics. An obturator outlet view

was obtained at the end of the half pin application to

confirm its ‘‘intra-osseous’’ placement. No misplacement

was observed. One patient developed a transient meralgia

paresthetica due to irritation of the lateral femoral cuta-

neous nerve that was resolved within 3 weeks after the

external fixator removal. The same patient also suffered a

superficial pin site infection that was treated with a short

course of oral antibiotics and pin site care.

Discussion

The sciatic buttress is an osseous fixation corridor that is

commonly used in pelvic and acetabular surgery for the

application of half pins of an anterior inferior (supra-ac-

etabular) external fixator [3–6, 15], of the pedicle screws of

anterior pelvic internal fixator (INFIX) [8, 16] and in

internal fixation procedures in pelvic and acetabular frac-

ture surgery as part of the anterior column fixation

[1, 17, 18]. It is also used in spinal fixation for the appli-

cation of screws through the posterior iliac spine [19]. The

entry point for insertion of implants to this osseous corridor

is the AIIS. The relevant anatomy of the area as well as the

relation of the inserted implants to the vital anatomical

structures has been described in anatomical and radiology

Fig. 6 a, b Fluoroscopic and c,

d radiographic views of the inlet

and obturator oblique views.

The following anatomical

structures can be identified:

anterior inferior iliac spine

(intermediate thickness white

arrows). Inner table of sciatic

buttress (thick black arrow).

Outer table of sciatic buttress

(thick white arrow). Outer

aspect of supra-acetabular area

(thin white arrow). Inner aspect

of the posterior column (black

thin arrow). Ischium (curved

black arrow). Posterior inferior

iliac spine (white star). e In the

‘‘ideal IOO view,’’ the straight

line connecting the AIIS to PIIS

should bisect the femoral head.

The AIIS is projected

overlapping with the proximal

middle part of the femoral head
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studies [2, 9, 10, 16, 20–22]. The above-mentioned publi-

cations described the details of the technique for safe

insertion of implants to the sciatic buttress. According to

this technique, the combination of obturator and outlet

view is used initially to define the entry point. In this view,

the so-called ‘‘tear-drop’’ is identified by adjustment of

the angle of the C-arm in the two planes until directly

parallel to the osseous corridor of the sciatic buttress. After

the correct identification of the starting point, the procedure

then continues with visualization of the bone in two

orthogonal planes. The fluoroscopic views used for this are

the iliac oblique and the inlet obturator.

The sciatic buttress is a tubular structure, and the fluo-

roscopic insertion of implants should follow the rules of

implant insertion in other tubular structures such as intra-

medullary nailing of the femur and tibia [23, 24]. In these

procedures, the starting point is not identified by trying to

obtain a perfect tangential fluoroscopic view of it. Instead,

it is identified by using two orthogonal views. For example,

the starting point of a trochanteric entry nail is identified

using an anteroposterior and a lateral view of the proximal

femur and not by trying to obtain a tangential view of it.

The only exception of this technique is encountered in the

application of spinal pedicle screws. In this situation, an

orthogonal to the lateral view is impossible and a tangential

to the pedicle projection is obtained to identify the entry

point [25].

In an effort to extrapolate the above practice in the

application in the sciatic buttress, we describe the use of

the IOO view, which makes the fluoroscopic visualization

of the AIIS easy. We advocate for the use of this view,

and we think that the obturator outlet view is unnecessary.

Fig. 7 a–d Advancement of the

pin is taking place using the

same views IOO and II views.

e OO view performed after the

pin placement
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We support that the IOO view should be used to identify

the correct starting point for the following reasons:

1. It is easy to obtain and familiar to all orthopedic

surgeons who are treating pelvic and acetabular

fractures. This view has been used mainly to define

the safe corridor for the application of implants that are

directed from the anterior inferior iliac spine to the

posterior inferior iliac spine or vise versa [4, 19]. This

view is also used to define the outer cortex of the iliac

bone in the application of iliosacral screws and prevent

the penetration of its outer cortex or leaving the screws

proud [26]. It has also recently been described for the

safe application of implants during the fixation of

posterior wall fractures [27].

2. It offers clear tangential visualization of the AIIS and

thus reassurance that the implants are away from the

main anatomical structures at risk (i.e., the femoral

nerve).

3. It obviates the use of the obturator oblique view and

makes the entire procedure faster. Additionally, the

fluoroscopy C-arm is always away form the surgeon,

thus minimizing the risk of de-sterilization during the

procedure. Although not tested in this study, it is

reasonable to assume that the above benefits might be

useful in situations when time is of essence, e.g., when

the anterior inferior EXFIX is used for stabilization of

a hemodynamically unstable patient. Nevertheless, we

appreciate that we have not documented the surgical

time and the radiation required for insertion of supra-

acetabular screws using this technique.

4. Additional to the identification of the starting/entry

point, it can be simultaneously used to define the

trajectory of the implant. It is our observation that the

most technically demanding and time-consuming step

during the application of an anterior inferior EXFIX is

to maintain the correct trajectory of the drill bit during

the transition of one fluoroscopic view to another at the

beginning of the operation, i.e., in defining the correct

entry point. This is because the AIIS is a small convex

structure offering small purchase surface area for safe

anchoring of the implants. By using the IOO view

instead of the OO view, the correct trajectory is defined

from the very beginning. Furthermore, avoiding tilting

the top of the C-arm caudally facilitates the mainte-

nance of the correct starting point once this is obtained.

The AIIS is also visible in the classic inlet view of the

pelvis. Nevertheless, with this view it is not possible to

delineate the trajectory of the implant and the IOO is

again necessary.

5. No special instructions/training for the radiographers

are necessary, since this view is already being used in

the same procedure.

We appreciate that not having assessed the safety of the

use of the ‘‘IOO’’ view in cadavers and/or sawbones and/or

postoperative CT scans is one of the limitations of the

study, which primarily aimed to present the optimization of

a known technique and the relevant technical details per-

taining to it. However, our clinical experience and nowa-

days the routine application of this view provides with the

confidence that the technique has a short learning curve, is

safe and reproducible.

Conclusion

The IOO fluoroscopic view provides tangential imaging of

the AIIS. It can be used alongwith the IO view to identify the

AIIS in two planes. Implants to the supra-acetabular sciatic

buttress corridor can be inserted using only the IOO and IO

views. The use of theOOview for fluoroscopic identification

of the AIIS is unnecessary. We consider the technique used

in this case series useful in the application of both internal

(INFIX, internal fixation in acetabular fractures) and exter-

nal fixation (supra-acetabular EXFIX) implants.
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Fig. 8 The final construct of an anterior inferior external fixator. The

entry point two fingerbreadths distal and one medial to the ASIS is

obvious

34 Eur J Orthop Surg Traumatol (2018) 28:29–35

123

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


References

1. Bishop JA, Routt ML Jr (2012) Osseous fixation pathways in

pelvic and acetabular fracture surgery: osteology, radiology, and

clinical applications. J Trauma Acute Care Surg 72:1502–1509.

doi:10.1097/TA.0b013e318246efe5

2. Lidder S, Heidari N, Gansslen A, Grechenig W (2013) Radio-

logical landmarks for the safe extra-capsular placement of supra-

acetabular half pins for external fixation. Surg Radiol Anat

35:131–135. doi:10.1007/s00276-012-1016-x

3. Gansslen A, Hildebrand F, Kretek C (2013) Supraacetabular

external fixation for pain control in geriatric type B pelvic inju-

ries. Acta Chir Orthop Traumatol Cech 80:101–105

4. Gardner MJ, Nork SE (2007) Stabilization of unstable pelvic

fractures with supraacetabular compression external fixation.

J Orthop Trauma 21:269–273

5. Starr AJ, Walter JC, Harris RW, Reinert CM, Jones AL (2002)

Percutaneous screw fixation of fractures of the iliac wing and

fracture-dislocations of the sacro-iliac joint (OTA Types 61-B2.2

and 61-B2.3, or Young-Burgess ‘‘lateral compression type II’’

pelvic fractures). J Orthop Trauma 16:116–123

6. Haidukewych GJ, Kumar S, Prpa B (2003) Placement of half-pins

for supra-acetabular external fixation: an anatomic study. Clin

Orthop Relat Res. doi:10.1097/01.blo.0000069899.31220.d7

7. Gardner MJ, Mehta S, Mirza A, Ricci WM (2012) Anterior pelvic

reduction and fixation using a subcutaneous internal fixator. JOrthop

Trauma 26:314–321. doi:10.1097/BOT.0b013e318220bb22

8. Vaidya R, Colen R, Vigdorchik J, Tonnos F, Sethi A (2012)

Treatment of unstable pelvic ring injuries with an internal ante-

rior fixator and posterior fixation: initial clinical series. J Orthop

Trauma 26:1–8. doi:10.1097/BOT.0b013e318233b8a7

9. Merriman DJ, Ricci WM, McAndrew CM, Gardner MJ (2012) Is

application of an internal anterior pelvic fixator anatomically

feasible? Clin Orthop Relat Res 470:2111–2115. doi:10.1007/

s11999-012-2287-6

10. Solomon LB, Pohl AP, Chehade MJ, Malcolm AM, Howie DW,

Henneberg M (2008) Surgical anatomy for pelvic external fixa-

tion. Clin Anat 21:674–682. doi:10.1002/ca.20697

11. Vaidya R, Oliphant B, Jain R, Nasr K, Siwiec R, Onwudiwe N,

Sethi A (2013) The bikini area and bikini line as a location for

anterior subcutaneous pelvic fixation: an anatomic and clinical

investigation. Clin Anat 26:392–399. doi:10.1002/ca.22149

12. Vaidya R, Tonnos F, Nasr K, Kanneganti P, Curtis G (2016) The

anterior subcutaneous pelvic fixator (INFIX) in an anterior pos-

terior compression type 3 pelvic fracture. J Orthop Trauma

30(Suppl 2):S21–S22. doi:10.1097/BOT.0000000000000583

13. Burgess AR, Eastridge BJ, Young JW, Ellison TS, Ellison PS Jr,

Poka A, Bathon GH, Brumback RJ (1990) Pelvic ring disrup-

tions: effective classification system and treatment protocols.

J Trauma 30:848–856

14. Tosounidis T, Kanakaris N, Nikolaou V, Tan B, Giannoudis PV

(2012) Assessment of Lateral Compression type 1 pelvic ring

injuries by intraoperative manipulation: which fracture pattern is

unstable? Int Orthop 36:2553–2558. doi:10.1007/s00264-012-

1685-4

15. Gansslen A, Pohlemann T, Krettek C (2005) A simple supraac-

etabular external fixation for pelvic ring fractures. Operative

Orthopadie und Traumatologie 17:296–312. doi:10.1007/s00064-

005-1134-2

16. Moazzam C, Heddings AA, Moodie P, Cole PA (2012) Anterior

pelvic subcutaneous internal fixator application: an anatomic

study. J Orthop Trauma 26:263–268. doi:10.1097/BOT.

0b013e31823e6b82

17. Giannoudis PV, Tzioupis CC, Pape HC, Roberts CS (2007)

Percutaneous fixation of the pelvic ring: an update. J Bone Joint

Surg Br 89:145–154. doi:10.1302/0301-620X.89B2.18551

18. Routt ML Jr, Nork SE, Mills WJ (2000) Percutaneous fixation of

pelvic ring disruptions. Clin Orthop Relat Res (375):15–29

19. Kebaish KM (2010) Sacropelvic fixation: techniques and com-

plications. Spine (Phila Pa 1976) 35:2245–2251. doi:10.1097/

BRS.0b013e3181f5cfae

20. Wang F, Song H, Zhao F, Yang Q, Tang H, Ji X, Wang Q, Wang

Z, Wang Q (2012) Supra-acetabular external fixation for pelvic

fractures: a digital anatomical study. Clin Anat 25:503–508.

doi:10.1002/ca.21263

21. Apivatthakakul T, Rujiwattanapong N (2016) ‘‘Anterior sub-

cutaneous pelvic internal fixator (INFIX), Is it safe?’’ A

cadaveric study. Injury 47:2077–2080. doi:10.1016/j.injury.

2016.08.006

22. Puchwein P, Enninghorst N, Sisak K, Ortner T, Schildhauer TA,

Balogh ZJ, Pichler W (2012) Percutaneous fixation of acetabular

fractures: computer-assisted determination of safe zones, angles

and lengths for screw insertion. Arch Orthop Trauma Surg

132:805–811. doi:10.1007/s00402-012-1486-7

23. Crookshank MC, Edwards MR, Sellan M, Whyne CM, Sche-

mitsch EH (2014) Can fluoroscopy-based computer navigation

improve entry point selection for intramedullary nailing of femur

fractures? Clin Orthop Relat Res 472:2720–2727. doi:10.1007/

s11999-013-2878-x

24. Walker RM, Zdero R, McKee MD, Waddell JP, Schemitsch EH

(2011) Ideal tibial intramedullary nail insertion point varies with

tibial rotation. J Orthop Trauma 25:726–730. doi:10.1097/BOT.

0b013e31821148c7

25. Perna F, Borghi R, Pilla F, Stefanini N, Mazzotti A, Chehrassan

M (2016) Pedicle screw insertion techniques: an update and

review of the literature. Musculoskelet Surg 100:165–169. doi:10.

1007/s12306-016-0438-8

26. Iorio JA, Jakoi AM, Rehman S (2015) Percutaneous sacroiliac

screw fixation of the posterior pelvic ring. Orthop Clin N Am

46:511–521. doi:10.1016/j.ocl.2015.06.005

27. Tosounidis TH, Giannoudis PV (2016) Use of Inlet–Obturator

Oblique view (‘‘Leeds View’’) for placement of posterior wall

screws in acetabular fracture surgery. J Orthop Trauma. doi:10.

1097/BOT.0000000000000724

Eur J Orthop Surg Traumatol (2018) 28:29–35 35

123

http://dx.doi.org/10.1097/TA.0b013e318246efe5
http://dx.doi.org/10.1007/s00276-012-1016-x
http://dx.doi.org/10.1097/01.blo.0000069899.31220.d7
http://dx.doi.org/10.1097/BOT.0b013e318220bb22
http://dx.doi.org/10.1097/BOT.0b013e318233b8a7
http://dx.doi.org/10.1007/s11999-012-2287-6
http://dx.doi.org/10.1007/s11999-012-2287-6
http://dx.doi.org/10.1002/ca.20697
http://dx.doi.org/10.1002/ca.22149
http://dx.doi.org/10.1097/BOT.0000000000000583
http://dx.doi.org/10.1007/s00264-012-1685-4
http://dx.doi.org/10.1007/s00264-012-1685-4
http://dx.doi.org/10.1007/s00064-005-1134-2
http://dx.doi.org/10.1007/s00064-005-1134-2
http://dx.doi.org/10.1097/BOT.0b013e31823e6b82
http://dx.doi.org/10.1097/BOT.0b013e31823e6b82
http://dx.doi.org/10.1302/0301-620X.89B2.18551
http://dx.doi.org/10.1097/BRS.0b013e3181f5cfae
http://dx.doi.org/10.1097/BRS.0b013e3181f5cfae
http://dx.doi.org/10.1002/ca.21263
http://dx.doi.org/10.1016/j.injury.2016.08.006
http://dx.doi.org/10.1016/j.injury.2016.08.006
http://dx.doi.org/10.1007/s00402-012-1486-7
http://dx.doi.org/10.1007/s11999-013-2878-x
http://dx.doi.org/10.1007/s11999-013-2878-x
http://dx.doi.org/10.1097/BOT.0b013e31821148c7
http://dx.doi.org/10.1097/BOT.0b013e31821148c7
http://dx.doi.org/10.1007/s12306-016-0438-8
http://dx.doi.org/10.1007/s12306-016-0438-8
http://dx.doi.org/10.1016/j.ocl.2015.06.005
http://dx.doi.org/10.1097/BOT.0000000000000724
http://dx.doi.org/10.1097/BOT.0000000000000724

	Optimization of technique for insertion of implants at the supra-acetabular corridor in pelvis and acetabular surgery
	Abstract
	Introduction and background
	Surgical technique and clinical experience
	Discussion
	Conclusion
	Open Access
	References


