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 Patients with unstable pelvic fractures have 

high morbidity and mortality rates due to acute 

internal hemorrhage. Initial stabilization with an 

external pelvic fixator reduces blood loss by 

decreasing pelvic volume  and enhancing  the  tam- 
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ponade effect. Both supra-iliac crest (high type) and 

supra-acetabular (low type) pin placement tech-

niques have demonstrated clinical effectiveness(1). 

 Biomechanical studies have shown that the 

supra-acetabular corridor between the anterior 

inferior iliac spine (AIIS) and posterior superior 

iliac spine (PSIS) provides thicker cortical bone and 

greater stability than the supra-iliac crest region(2). 

Furthermore, this technique significantly reduces 

morbidity and mortality in severe pelvic injuries, 

including APC II, APC III, LC II, and vertical shear 

fractures according to the Young–Burgess classifi-

cation(3). 

Purpose: External pelvic fixation is an essential procedure for stabilizing unstable pelvic fractures. 

Supra-acetabular pin placement provides greater biomechanical stability than the supra-iliac crest 

technique, but it is technically more demanding and typically requires fluoroscopic guidance, which 

may be unavailable in urgent or resource-limited settings. In this study, we aimed to evaluated the 

accuracy of a finger-assisted technique for guiding supra-acetabular Schanz pin insertion without 

fluoroscopy. 
Methods: This experimental cadaveric study included 18 fresh-frozen cadavers (36 hemipelves). Six 

orthopedic residents experienced in external pelvic fixation using sawbone models underwent training 

to perform the finger-assisted technique. Each resident performed the procedure on three cadaveric 

pelves (six hemipelves). After pin insertion, all the specimens were dissected using an iliofemoral 

approach. Pin position and complications, including hip joint penetration, lateral femoral cutaneous 

nerve injury, and intra-abdominal organ injury, were recorded. 
Results: Of the 36 supra-acetabular Schanz pins inserted, 33 were completely intraosseous, yielding an 

accuracy rate of 91.7%. Three pins (8.3%) were malpositioned: two breached the medial cortex of the 

iliac wing, and one penetrated the hip joint. No visceral or lateral femoral cutaneous nerve injuries were 

observed. 

Conclusions: Supra-acetabular external fixation using a finger-assisted technique is a useful alternative 

for guiding Schanz pin insertion, particularly in resource-limited settings. 
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 The standard method of supra-acetabular 

external fixation uses C-arm fluoroscopic guidance 

to identify the entry point and determine the 

trajectory of Schanz pin insertion to achieve 

adequate stability and avoid complications such as 

lateral femoral cutaneous nerve injury, acetabular 

penetration, and pelvic floor violation(4). In the 

meta-analysis by Stewart et al., the reported 

malposition rates were 4.3% for supra-iliac crest pin 

placement and 0.3% for supra-acetabular pin 

placement, suggesting that supra-acetabular pin 

placement is preferable for reducing redisplace-

ment risk(5). Furthermore, Gänsslen et al. reported a 

4.5% incidence rate of lateral femoral cutaneous 

nerve injury associated with the standard supra-

acetabular technique(6). 

 Fluoroscopic guidance typically requires 

multiple views, including the obturator outlet view 

at the AIIS to identify the teardrop-shaped entry 

point, iliac oblique view to align the Schanz pin 

with the greater sciatic notch, and obturator inlet 

view to confirm proper pin placement within the 

safe corridor from the AIIS to the PSIS(7–9). However, 

this process is time-consuming and technically 

demanding, and it may be impractical in 

emergency situations or in settings without access 

to a C-arm fluoroscope. Therefore, several 

alternative methods have been proposed. 

 In 1993, Noordeen et al. introduced a jig 

device consisting of inner and outer sleeves that 

allowed self-tapping pin insertion without 

predrilling. In their cadaveric study involving five 

hemipelves, all pins were accurately placed(1). In a 

later study, Haidukewych et al. evaluated the 

standard fluoroscopy-guided technique and 

reported only one misplaced pin among five 

cadavers(10). Chana-Rodríguez et al. described an 

ultrasound-guided supra-acetabular pin placement 

technique and achieved excellent placement in all 

seven cadavers(11). Recently, Chumchuen et al. 

reported an open technique without fluoroscopy 

for supra-acetabular pin placement in a cadaveric 

study, showing accuracy and safety comparable to 

those of the standard fluoroscopy-guided 

percutaneous technique. Their results suggested 

that direct palpation of anatomical landmarks may 

allow reliable pin placement while reducing 

operative time, particularly when fluoroscopic 

guidance is unavailable(12).  

 Previous studies have primarily focused on 

supra-acetabular external fixation for stabilizing 

unstable pelvic fractures and explored alternative 

techniques or assistive devices to reduce operative 

time while maintaining accuracy. In this study, we 

propose a finger-assisted technique for guiding 

supra-acetabular Schanz pin insertion with the aim 

of minimizing operative setup requirements. 

 

MATERIALS AND METHODS 

 This experimental study was conducted 

using 18 fresh-frozen cadavers, equivalent to 36 

hemipelves, with approval from the institutional 

ethics committee. Six orthopedic residents with 

prior experience in external pelvic fixation using 

sawbone models underwent training to use the 

finger-assisted technique (Figure 1a). In this tech-

nique, the index finger was aligned along the bony 

corridor between the AIIS and PSIS (Figure 1b).  

 

 

 

 

 

 

 

 

 

Fig. 1 a) Use the index finger to palpate the AIIS, 

then move toward the pelvic brim, and align it 

between the AIIS and PSIS. b) Corridor between the 

AIIS and PSIS. AIIS, anterior inferior iliac spine; 

PSIS, posterior superior iliac spine. 

 

Each resident performed pin insertion in 

six hemipelves. After a standard incision, a 2–3 cm 

oblique skin incision was made approximately 4–6 

cm distal and 3–4 cm medial to the anterior superior 

iliac spine (Figure 2). The AIIS was palpated, and a 

drill guide was positioned at its superior aspect. 

After the cortex was drilled with a 3.5-mm drill bit, 

the surgeon inserted an index finger into the pelvic 

brim to guide the pin direction. A 5 × 200-mm 

Schanz pin was advanced parallel to the guiding 

finger along the PSIS corridor (Figure 3). After pin 
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placement, the specimens were dissected using an 

iliofemoral approach. The iliac bone and hip joint 

were exposed to allow direct visualization of the 

pin position. Pin malposition and injuries to 

adjacent structures were recorded. 
 

 

Fig. 2 A 2–3 cm oblique skin incision approximately 

4–6 cm distal and 3–4 cm medial to the anterior 

superior iliac spine (ASIS). 

 
RESULTS 

 In total, 36 hemipelves were evaluated in 

this study; 33 Schanz pins were completely intraos-

seous, resulting in an overall accuracy of 91.7%. 

Three pins were malpositioned: two breached the 

medial cortex of the iliac wing (Figure 4a), and one 

penetrated the hip joint (Figure 4b). No injuries to 

the visceral organs or lateral femoral cutaneous 

nerves were identified. 

 

  
 

Fig. 4 a) Schanz pin breached the medial cortex of 

the iliac wing. b) Schanz pin penetrated the 

acetabulum. 

 

DISCUSSION 

 Supra-acetabular external fixation is 

effective for stabilizing unstable pelvic fractures. 

Previous cadaveric studies using fluoroscopic 

guidance have reported a pin placement accuracy 

of approximately 90%(6). In the present study, the 

finger-assisted technique achieved a comparable 

accuracy (91.7%) without fluoroscopic guidance 

(Tables 1-2). 

 All malpositioned pins were placed by 

junior residents (Tables 1-2), suggesting that 

operator experience influenced the accuracy. As the 

finger-assisted technique relies heavily on tactile 

anatomical guidance, adequate training may be 

crucial. The main limitation of this study was the 

use of intact cadavers, which do not replicate 

fracture-related pelvic deformities that may alter 

the safe corridor for pin placement. 

 

                  
 

Fig. 3 The Schanz pin is inserted parallel to the guiding index finger along the posterior superior iliac spine 

(PSIS) corridor. 
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Table 1 Demographic characteristics of the cadavers. 
 

Cadaver No. Age (years) Sex 

1 57 male 

2 66 male 

3 81 male 

4 76 male 

5 78 male 

6 59 female 

7 83 female 

8 68 female 

9 35 male 

10 65 male 

11 66 male 

12 75 female 

13 64 male 

14 72 male 

15 38 male 

16 47 male 

17 68 female 

18 80 female 

 

 

Table 2 Study results. 
 

Cadaver No. Performer Accuracy of Schanz pin placement in hemipelves 

  Right pelvis Left pelvis 

1 Performer 1 (senior) Accurate Accurate 
2 Performer 1 (senior) Accurate Accurate 
3 Performer 1 (senior) Accurate Accurate 
4 Performer 2 (senior) Accurate Accurate 
5 Performer 2 (senior) Accurate Accurate 
6 Performer 2 (senior) Accurate Accurate 
7 Performer 3 (senior) Accurate Accurate 
8 Performer 3 (senior) Accurate Accurate 
9 Performer 3 (senior) Accurate Accurate 
10 Performer 4 (junior) Accurate Accurate 
11 Performer 4 (junior) Accurate Accurate 
12 Performer 4 (junior) Misplaced Accurate 
13 Performer 5 (junior) Accurate Accurate 
14 Performer 5 (junior) Accurate Accurate 
15 Performer 5 (junior) Accurate Misplaced 
16 Performer 6 (junior) Misplaced Accurate 
17 Performer 7 (junior) Accurate Accurate 
18 Performer 8 (junior) Accurate Accurate 
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CONCLUSIONS 

 The finger-assisted technique for supra-

acetabular external fixation may be a useful 

alternative for Schanz pin insertion when 

performed by experience hands, particularly when 

imaging resources are limited. This technique may 

also be used as an adjunct to standard fluoroscopy-

guided methods. 
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