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Hansson Pinloc® 2 
Hansson Pinloc 2 is the second generation Hansson Pinloc 
implant; an innovative device for the treatment of femoral  
neck fractures. 

The implant features three hook pins locked together by a plate 
and is an evolution of the long and successful experience with the 
Hansson Pin system. The Hansson Pinloc concept was developed 
to address the issue of fracture displacement after fixation and to 
reduce the risk of disruption to the femoral head blood supply. 

By locking three hook pins and a plate into one dynamic unit, the 
pins are unable to rotate independently from one another as often 
occurs with isolated screws. In essence, the Hansson Pinloc 2 
implant can recreate the stability of an unbroken hip. The clinical 
results are supportive and indicate that Hansson Pinloc 2 can  
reduce the occurrence of fracture healing complications.

Hook pin fixation

More than 350 000 patients treated 
with the Hansson Pinloc, Hansson Pin or 

Hansson Twin Hook systems.

More than 280 scientific publications 
and 10 Ph.D. theses published on 

Hansson hook pin fixation technology.
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Prevents  
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Prevents  
angulation

Reduced risk of 
secondary fracture

Minimal invasive  
surgery

Preserves the  
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Maintains  
compression

Stability of an unbroken hip

Minimal surgical trauma
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Hook pins
The hook pins consist of three parts, an outer pin, an inner  
sliding tongue and a combined introduction and extraction 
screw. The diameter of a single pin is 6.5 mm and they are 
available in 2.5 mm increments from 70 to 130 mm.

Product overview 
The Hansson Pinloc 2 implant is part of the Swemac Femoral Neck Fracture System (FNF) 
and requires the FNF instrument platform for implantation. All implants are made from  
titanium alloy (Ti6Al4V) and delivered sterile for immediate use.

The implant consists of three cylindrical hook pins that are inserted through a locking plate 
into pre-drilled holes in the proximal femur. Fixation in the femoral head is achieved by 
pushing the inner sliding tongue out through the window of the outer pin. 

Inner sliding tongue

Ball joint

Threaded interface

Window

Outer pin

Combined 

Introduction and 

extraction screw
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Plates 
Plates are available in three different sizes (6 mm, 8 mm and 10 mm), each with a 
CCD angle of 120° (angle between the pins and the plate). The sizing of the plates 
refers to the distance between the inferior pin and and the proximal pins. The plate 
is triangular because in most cases it will need to be slightly rotated for the pins to 
fit the offset of the femoral neck from the femoral shaft. 

The fully assembled Hansson Pinloc 2 implant consists of 3 hook pins locked in 
the chosen plate. When fully assembled, the Hansson Pinloc 2 implant  
becomes one unit. 

When each pin has been fully 

seated in the plate, the hook will 

automatically point towards the 

center of the femoral head. 

Plate 6 mm Plate 8 mm Plate 10 mm

17.5 mm

6 mm
8 mm 10 mm

18.5 mm
19.5 mm
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Stability of an unbroken hip
Prevents angulation
Clinical and biomechanical studies have shown 
that Hansson Pinloc 2 prevents varus and dorsal 
angulation. 

When using Hansson Pinloc 2, the Garden 
Alignment Index (GAI) in both the AP and ML view 
only changes minimally from the first post-operative 
day compared to 3-6 months post-operatively  
(Ref. 1-8).

Cortical bone for buttressing 
• Each Pin contacts strong cortical bone in three 

places to provide maximum stability. Hansson 

Pinloc 2 does not rely on soft cancellous bone  

for support and the risk of displacement is thereby 

minimised (Ref. 6-8). 

• It is important to have a large contact area at 

the fracture site in order to stabilise the fracture. 

The shaft diameter of each Pin is 6.5 mm. Most 

cannulated screws used for femoral neck fractures 

have a shaft diameter of only 4.5-4.8 mm 

(Ref. 9-11).

AP GAI ML GAI 

 Compared to established methods all together, Pinloc improved 
torsional, bending and compressive stability. In compression the 
impact was most evident by enhanced dynamic stability without 
adverse effects in fatique testing. This indicates the presence of 
an increased multidirectional stability with retained intermediate 
dynamic compression.
 Brattgjerd, JE. Steen, H. & Strømsøe, K. (2020) 

(Ref. 1)

Three point contact with cortical bone provides maximum 

stability. The inferior Pin contacts the inferior cortex of the 

femoral neck.  The posterior Pin contacts the posterior cortex of 

the femoral neck. The anterior Pin contacts the anterior cortex 

(if possible) of the femoral neck.
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2 isolated Pins 3 Pins with a Plate

High stress Uniform stress

Finite element analysis

Firm anchorage in the femoral head
The hook of each Pin engages in subchondral bone  
to provide secure anchorage and prevent migration  
or backing out. 

By locking three pins and a plate into one unit, the 
holding power in the femoral head is three times 
higher compared to an isolated screw or pin 
(Ref. 15).

Reduced bending moment
The shorter lever arm of Hansson Pinloc 2 
decreases tensile strength on the implant and 
the implant bone interface. This provides a more 
efficient load transfer compared to a compression 
hip screw system or any other type of implant that 
does not rely on inner medial cortical buttressing 
(Ref. 1, 14).

Angle stable pins distributes the load
By locking 3 pins and a plate into one dynamic unit, 
the plate acts as a load transmitter. This reduces 
stress and deformation at the fracture site both 
on the implant and at the implant / bone interface. 
Stress and deformation in the fracture is reduced 
by more than 50% compared to isolated pins or 
screws (Ref. 12-13).

By using the inner medial cortex for buttressing, the Hansson 

Pinloc 2 can reduce the bending moment.

Bending moment (Nm) = Force (N) x Lever arm (m)

Force (N)

Lever  
arm (m) Lever arm (m)

Force (N)
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One dynamic unit prevents  
posterior tilt
Post-operatively, Hansson Pinloc 2 allows the 
distal fragment to slide on the parallel Pins to 
compress the fracture. By locking three pins and a 
plate together into one dynamic unit, true angular 
stability is achieved. The posterior Pin cannot slide 
independent of the other pins which prevents tilt 
and shortening on the posterior side (Ref. 3-5, 15).

Why is this important?
Studies have shown that posterior tilt is a significant 
predictor of reoperation when using isolated screws 
or pins. 

Failure mode in fractures with posterior comminution after fixation 

with isolated screws. 

 14/25 (0.6) of patients with 
posterior tilt of ≥ 20° were 
reoperated, as compared to 
12/88 (0.1) of patients with tilt of 
< 20° (p < 0.001). A posterior tilt 
of ≥ 20° was the only significant 
predictor of reoperation.
 Palm, H. Gosvig, K. Krasheninnikoff, M. Jacobsen, S.  

& Gebuhr, P. (2009)
(Ref. 17)

 Osteosynthesis using Hansson 
Pinloc shows that failure of 
osteosynthesis is unlikely even 
in cases with large posterior 
fragments where it is hard to 
obtain posterior buttressing. 
 Matsushima, S. Tanaka, S. Nakanishi, Y. Waki, T.  

& Yano, S. (2019)
(Ref. 4)

Hansson Pinloc has the ability to compress the fracture, maintain 

length and prevent posterior tilt.

Compression Maintaining length

Pre-operative 

posterior tilt
1. The fracture is reduced  

and fixed with isolated 

screws

2. Post-operative posterior 

tilt with severe shortening 

on the posterior side

3.



9

Biomechanical analysis

A dynamic validation of 2 isolated Hansson Pins and 3 Hansson 

Pins locked in a Plate was performed. Six pieces of the 4th 

generation femur composite bones (Sawbones Inc.) were used  

in each of the 2 validation groups. A transcervical fracture with a 

10 mm inferior wedge was made to all sawbones. 

The following set-up of an Instron machine was used:
• Dynamic load: 1900 N (Ref. 12).
• Cycles: 1 Hertz. 
• Load corresponding to 159º joint reaction force.

The following stop criteria was used:
• Fracture surfaces compacted
• Displacement > 9 mm
• Max 10.000 cycles

3 Hansson Pins with a Plate in standing position:  

10.000 cycles without failure

3 pins with a plate in sitting position:  

5.400 cycles until failure

2 isolated Hansson Pins in standing position: 

1332 cycles until failure

2 isolated pins in sitting position: 

1277 cycles until failure

Conclusion

The dynamic validation showed that Hansson Pinloc (with 3 Hansson Pins locked in a Plate) is 

superior to 2 isolated Hansson Pins in both a standing and sitting position (Ref. 18-19).

Standing position Sitting position



10

A CT scan showing the Hansson Pinloc 2 implant inside the 

triangular shaped femoral neck. 

 The largest movement 
(translation) of the femoral 
head during weight-bearing is 
forward or backward rotation 
around the transverse-axis of 
the femoral neck. 
 Ragnarsson, JI. Hansson, LI. & Kärrholm, J. (1989) 

(Ref. 24)

NO ROTATIONPrevents rotation
Clinical and biomechanical studies have shown 
that Hansson Pinloc 2 prevents rotation between 
the distal and proximal fragments in a femoral neck 
fracture (Ref. 20-23).

Rotationally stable distal and  
proximal fixation 
• By locking three pins and a plate together, the 

Pins cannot twist in relation to each other. This 

means that the femoral head can only rotate if all 

Pins cut through bone simultaneously. 

• The Hansson Pinloc 2 implant forms a triangle 

inside the triangular shaped femoral neck.  

A triangle cannot rotate inside a triangle. 

• The outer pins are prevented from twisting 

around their own axes by being anchored and 

interlocked through 12 mm long hooks in the 

femoral head. 

Why is this important?
If rotation occurs, one cortex can end up outside the 
other cortex allowing the fracture to sink in to varus 
or dorsal angulation.
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By intra-operatively reducing traction on the operating table it is 

possible to compress the fracture in the axis of the femoral neck. 

The drills will maintain fracture reduction and minimise 

unnecessary post-operative lateralisation of the Plate.

Maintains compression
Clinical and biomechanical studies have shown that Hansson Pinloc 2 allows for 
fracture dynamisation whilst reducing shortening of the femoral neck compared to 
isolated pins or screws. 

Precise parallel placement
The parallel placement of the Pins does not depend 
on thin Guide Wires. Ø6.7 mm Drills are introduced 
through deep parallel drill tubes ensuring fracture 
dynamisation and continuous contact with bone, 
even during resorption. This will stimulate bone 
union and unload the implant which will reduce the 
risk of implant breakage or cut-out of the femoral 
head (Ref. 1, 25). 

No risk of jamming and/or Z-effect
The Hansson Pinloc 2 implant does not have any 
plate barrels. This completely removes the risk of 
jamming and/or Z-effect which has been described 
with plate barrel type implants (Ref. 26-28). 

 Convergence has been reported to increase the incidence of non-union. 
Therefore, placement of parallel peripheral pins, is considered ideal.

 Bray, TJ. Smith-Hoefer, E. Hooper, A. & Timmerman, L. (1988)
(Ref. 29)

Reduced shortening
Shortening of the femoral neck has been shown to be 
the single largest factor adversely affecting the SF-36 
physical functioning score (Ref. 30). 

Several studies have shown that Hansson Pinloc 2 can 
reduce shortening of the femoral neck by up to 50% 
compared to isolated pins or screws. This is achieved 
by increased multidirectional stability and by reducing 
the intra-operative traction after insertion of the drills 
(Ref. 1, 3-5, 22, 30-31).

Parallel placement 
of the Pins ensures 
continous compression 
at the fracture site. 
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 The difference in incidents of 
necrosis of the femoral head 
was significantly lower in the 
hook pin group for displaced 
fractures (odds ratio 3.5 
p=0.036). 
 Lykke, N. Lerud, PJ. Strømsøe, K. & Thorngren, KG. 

(2003)
(Ref. 35)

Minimal surgical trauma
Preserves the  
blood supply

No rotational forces  
or hammering 
The smooth profile of the Pins allows for sliding into 
final positioning without applying rotational forces or 
hammering. This minimises disruption to the blood 
supply and the consequent danger of avascular 
necrosis (Ref. 32).

Avoiding the lateral epiphyseal  
arteries
By avoiding the area where the lateral epiphyseal 
arteries enter the femoral head, the Hansson Pinloc 2  
implant can prevent further damage to the lateral 
epiphyseal arteries that support 2/3 of the blood 
circulation to the femoral head (Ref. 33-35).

The proximal Pins are placed just above the centre line of the 

femoral neck and head.

A Pin is inserted through a drilled hole and atraumatically 

advanced into the femoral head. The proximal Pins are placed 

just above the central axis of the femoral neck. The hook is 

deployed by turning the introduction screwdriver clock-wise 

whilst gently pushing medially on the T-handle. 
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Reduced risk of 
secondary fracture
The CCD angle between the Pins and the second 
generation Pinloc Plate has been reduced to 120°. 
This ensures that the inferior Pin enters the lateral 
cortex opposite the lesser trochanter where the 
diameter of the bone is wider and stronger. The 
risk of secondary fracture is thereby reduced as 
described in the literature (Ref. 35-37).

Minimal invasive 
surgery

Small incision
The complete procedure is carried out through a 
30-40 mm skin incision. Simple instrumentation 
and a reproducible procedure allows fixation to be 
achieved within an adequate time frame.

Easy extraction
The procedure for Pin removal is quick and 
straightforward. The risk of the Pin being trapped in 
the bone is reduced as the Pin surface is smooth 
and coated (Type II anodized) to prevent bone 
ongrowth. The hook is easily withdrawn into the 
body of the Pin, which can then be pulled out. 

About 30 000 hook pins have been removed over the years.

Hansson Pinloc 2 is the only angle stable implant that can enter 

the lateral cortex in the level of the lesser trochanter without 

the risk of jamming.
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Case 1: Garden stage II fracture

Preoperative

 

Case 2: Garden stage III fracture

Preoperative

 

Case 3: Garden stage IV fracture

Preoperative

 

Postoperative  

Postoperative  

Postoperative  
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