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Good results using angular stable locking 
system with distal tibia fracture nail 
osteosynthesis
Jesper Ougaard Schønnemann1, Michael Brix2, Peter Kragelund2, Søren Kring2

ABSTRACT
Objectives: The treatment of unstable tibia fractures has always been challenging. In recent years the treatment of 
choice has been intramedullary nailing. Intramedullary nails have been shown to have a risk of non-union and the need for 
secondary procedures is substantial. Studies has shown that angular stable locking screws has the ability of achieving 
higher stability and increased bone healing. The study describes the results of tibial nailing with angular stable locking 
screws in patients with tibia fractures. Methods: Designed as a prospective case series with inclusion from accident 
and emergency department at a level 1 trauma center, recruiting a consecutive cohort of all skeletally mature patients 
with tibia fracture in the distal half of the crus where intramedullary nail was indicated and osteosynthesis with a Tibia 
Expert Nail supplemented with the Angular Stable Locking System was performed. Main outcome measurement was 
bone healing. Results: Fifty-one patients were included and eligible for one-year follow-up and all fractures healed in an 
average of 4.8 months, though two patients had secondary procedures performed to facilitate healing, and two patients 
healed in valgus malunion, 6° and 18° respectively. Conclusions: The osteosynthesis method showed a high rate of 
healing and a low rate of complications.
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INTRODUCTION

The treatment of unstable tibia fractures has always been 
challenging. In recent years the treatment of choice has 
been intramedullary nailing, due to the advantage of good 
mechanical stability, short time to union and little soft 
tissue damage resulting in a shorter period of disability,[1] 
though several studies also showed excellent results using 
open reduction and internal fixation with angular stable 
plates or external fixation[2-5] often supplemented with 
fibula fixation. [6]. Intramedullary nails have been shown 
to have a risk of non-union and as well as the need for 
secondary procedures is substantial, furthermore there 
is a risk of varus, valgus and antecurvation malalignment 
above the acceptable five degrees and chronic anterior 
knee pain.[7, 8] Intramedullary nails were originally 
designed for diaphyseal tibia fractures, but advances in 
nail design and nail-locking opportunities, has widened the 
indications for its use to also include distal and proximal 
metaphyseal and intraarticular fractures, despite of the risk 
of poor mechanical stability due to several small or large 
fragments, the trumpet-like widening of the metaphyse, 
thinning of the distal cortex and little nail-cortex contact.
[9] In order to increase stability in these distal fractures, the 
nail is typically locked with screws, but minor differences 
in the diameter of the screw hole and screw diameter still 
compromise stability.[10] Therefore a system with distal 
angular stable interlocking screws encased with a sleeve has 

been developed. This has the potential benefit of increasing 
stability using fewer screws and avoiding supplemental 
fibula fixation resulting in less soft-tissue damage.[11-13], 
though never shown in a randomized setting[14], there are 
several studies indicating that angular stable locking screws 
has the potential ability of achieving higher stability and 
increased bone healing, reducing the risk of mal- or  non-
union, malalignment and loss of reduction[15-17].

MATERIALS AND METHODS

In a 18-month period (2012-2013) a consecutive cohort 
of all skeletally mature patients with tibia fracture in 
the distal half of the crus where intramedullary nail 
was indicated, received a Tibia Expert Nail (Synthes, 
Zuchwil, Switzerland), and was supplemented with the 
Angular Stable Locking System(ASLS) (Synthes, Zuchwil, 
Switzerland) in the nails distal locking holes. All patients 
were operated by a specialist in orthopedic traumatology 
or an orthopedic resident supervised by a specialist in 
orthopedic traumatology with special attention to the 
anatomical reduction of the fracture and placement of 
the screws. Screws were set as the operator preferred. 
Postoperatively all patients were mobilized with movement 
in knee and ankle joint, as well as allowed individualized 
weigthbearing. Patients were followed every six weeks 
until healing, and all patients were seen at a one year 
follow-up. Healing was defined as callus in 3 of 4 cortices 
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on a standard crus x-ray. Malunion was defined as more 
than 5° of malalignment in either axis on a standard 
crus x-ray. Complications, shortening and clinically 
relevant malrotation, and reoperations were recorded as 
well. Fractures were classified according to the AO/OTA 
classification system.[18]

RESULTS

Fifty-one patients were included and eligible for one-year 
follow-up. Thirty-one were male and twenty were female 
with a mean age of 48 years (17-71). Fractures were 
classified according to AO/OTA classification system and 
showed the following distribution: 42a:20, 42b:10, 43a:18, 
43b:3. The mean antero-posterior postoperative axis were 
1.2˚ (SD:2.6) and mean side postoperative axis were 1.1˚ 
(SD:3.2). Mean distance from tip of nail to talocrural joint 
was 11.7mm (SD:12.4), and averagely 2.5 ASLS screws 
were used per patient. All fractures healed in an average of 
4.8 months. Two had valgus malunion, respectively 6˚and 
18˚. Four patients were re-operated, one received implant 
removal because of anterior knee pain, one patient was 
dynamized due to delayed heeling, one patient had bone 
defect and received autologous bone grafting and one 
patient had implant removal after bone healing due to 
suspicion of infection which was not confirmed.

DISCUSSION

With the Tibia Expert nail combined with ASLS we have 
shown 96.1 % healing rate in patients with tibia fractures 
in the distal half of the crus. Two patients required 
reoperation to facilitate healing and 100% healing rate was 
achieved after 4.8 months averagely. Two patients healed 
with malunion, including one patient with 18° valgus 
malunion which we regarded as a major complication. 
We found no obvious cause for the secondary loss of 
reduction, but it is similar to other authors results and a 
known complication.[14] Furthemore we used 2.5 ASLS 
screws per patient thus potentially minimizing the risk of 
perioperative nerve and vessel damage, as well as reducing 
operation time. The number of screws, the position of 
screws and the combination of regular locking screws 
and ASLS screws has in recent literature been debated, 
but no clear conclusion has yet arrived.[13] We also 
defined healing as callus in 3 of 4 cortices on a standard 
crus x-ray. We choose this standard as this is the regular 
postoperative follow-up procedure in our clinic, and we 
only use supplemental CT on special indications, as for 
example delayed healing etc. We acknowledge the fact 
that radiological healing does not always correspond to the 
patients experience of healing,[14] but it is nevertheless 
a prerequisite for the patients experience of healing. Our 
limitations in this study is that we have a small patient 
cohort in a non-randomized design and perspectives 
for further research are therefore a randomized study 
based on a sample size calculated patient cohort using 

validated outcome measures, in order to achieve a higher 
level of evidence than described in this study. More 
studies are also needed in order to describe the correct 
indication, position and use of ASLS screws in regard to 
fracture classification and in potential combination with 
regular locking screws as well of the economic impact 
of using ASLS screws. In conclusion we found that this 
system  showed a high rate of healing and a low rate of 
complications.

CONFLICTS OF INTEREST:

The authors declare that they have no conflict of interest.

REFERENCES
1. Gueorguiev B, Ockert B, Schwieger K, Wahnert D, Lawson-Smith 

M, Windolf M, Stoffel K. Angular stability potentially permits fewer 
locking screws compared with conventional locking in intramedullary 
nailed distal tibia fractures: a biomechanical study. J Orthop Trauma. 
2011; 25(6):340-6.

2. Wahnert D, Stolarczyk Y, Hoffmeier KL, Raschke MJ, Hofmann GO, 
Muckley T. The primary stability of angle-stable versus conventional 
locked intramedullary nails. Int Orthop. 2012; 36(5):1059-64.

3. Im GI, Tae SK. Distal metaphyseal fractures of tibia: a prospective 
randomized trial of closed reduction and intramedullary nail versus 
open reduction and plate and screws fixation. J Trauma. 2005; 
59(5):1219-23; discussion 23.

4. Bedi A, Le TT, Karunakar MA. Surgical treatment of nonarticular distal 
tibia fractures. J Am Acad Orthop Surg. 2006; 14(7):406-16.

5. Braten M, Helland P, Grontvedt T, Aamodt A, Benum P, Molster A. 
External fixation versus locked intramedullary nailing in tibial shaft 
fractures: a prospective, randomised study of 78 patients. Arch 
Orthop Trauma Surg. 2005; 125(1):21-6.

6. Vallier HA, Cureton BA, Patterson BM. Randomized, prospective 
comparison of plate versus intramedullary nail fixation for distal tibia 
shaft fractures. J Orthop Trauma. 2011; 25(12):736-41.

7. Hansen M, El Attal R, Blum J, Blauth M, Rommens PM. [Intramedullary 
nailing of the tibia with the expert tibia nail]. Oper Orthop Traumatol. 
2009; 21(6):620-35.

8. Janssen KW, Biert J, Van Kampen A. Treatment of distal tibial 
fractures: plate versus nail: a retrospective outcome analysis of 
matched pairs of patients. Int Orthop. 2007; 31(5):709-14.

9. Horn J, Linke B, Hontzsch D, Gueorguiev B, Schwieger K. Angle stable 
interlocking screws improve construct stability of intramedullary 
nailing of distal tibia fractures: a biomechanical study. Injury. 2009; 
40(7):767-71.

10. Vallier HA, Le TT, Bedi A. Radiographic and clinical comparisons of 
distal tibia shaft fractures (4 to 11 cm proximal to the plafond): plating 
versus intramedullary nailing. J Orthop Trauma. 2008; 22(5):307-11.

11. Hontzsch D, Blauth M, Attal R. [Angle-stable fixation of intramedullary 
nails using the Angular Stable Locking System(R) (ASLS)]. Oper 
Orthop Traumatol. 2011; 23(5):387-96.

12. Augat P, Buhren V. [Intramedullary nailing of the distal tibia. Does 
angular stable locking make a difference?]. Unfallchirurg. 2015; 
118(4):311-7.

13. Hoffmann S, Gerber C, Von Oldenburg G, Kessler M, Stephan D, 
Augat P. Effect of angular stability and other locking parameters on 
the mechanical performance of intramedullary nails. Biomed Tech 
(Berl). 2015; 60(2):157-64.

14. Hontzsch D, Schaser KD, Hofmann GO, Pohlemann T, Hem ES, 
Rothenbach E, Krettek C, Attal R. Evaluation of the effectiveness of 
the angular stable locking system in patients with distal tibial fractures 
treated with intramedullary nailing: a multicenter randomized 
controlled trial. J Bone Joint Surg Am. 2014; 96(22):1889-97.

15. Gueorguiev B, Wahnert D, Albrecht D, Ockert B, Windolf M, 
Schwieger K. Effect on dynamic mechanical stability and 
interfragmentary movement of angle-stable locking of intramedullary 
nails in unstable distal tibia fractures: a biomechanical study. J 
Trauma. 2011; 70(2):358-65.



Schønnemann, et al.: Angular-stable tibia nail osteosynthesis

Prog Orthop Sci ● 2016 ● Vol 2 ● Issue 2  3

16. Thelen S, Betsch M, Grassmann JP, Spoor V, Eichler C, Koebke 
J, Windolf J, Hakimi M, Wild M. Angle stable locking nails versus 
conventionally locked intramedullary nails in proximal tibial shaft 
fractures: a biomechanical study. Arch Orthop Trauma Surg. 2012; 
132(1):57-63.

17. Boyer P, Charles P, Loriaut P, Alkhaili J, Mylle G, Pelissier A, Massin P. 
Results of angular-stable locked intramedullary nails in the treatment 
of distal tibia fractures. Orthop Traumatol Surg Res. 2014; 100(8):901-
5.

18. Marsh JL, Slongo TF, Agel J, Broderick JS, Creevey W, Decoster TA, 
Prokuski L, Sirkin MS, Ziran B, Henley B, and Audige L. Fracture and 
dislocation classification compendium - 2007: Orthopaedic Trauma 
Association classification, database and outcomes committee. J 
Orthop Trauma. 2007; 21(10 Suppl):S1-133.

© SAGEYA. This is an open access article licensed under the terms
of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits 
unrestricted, noncommercial use, distribution and reproduction in any 
medium, provided the work is properly cited.
Source of Support: Nil, Conflict of Interest: None declared


