
Acutrak® screw technology was developed by Acumed to 
provide a headless compression solution for fractures, fusion, 
and osteotomies of the upper and lower extremities, while 
using the first fully threaded bone screw in the market with a 
continuously variable thread pitch along the entire length of 
the screw. Acumed’s Acutrak screw technology created a new 
category of bone screw fixation that goes beyond headed and 
differential pitch screw options, offering surgeons enhanced 
biomechanical performance in a variety of clinical applications.

With more than 120 screw size options, Acutrak and Acutrak 2® 
screws address indications throughout the anatomy. Backed 

by more than 25 years of clinical data and referenced in more than 100 peer-reviewed journals, Acumed’s Acutrak 
screw continues to be a market leader in headless screw fixation.

The citations below offer evidence of the substantial biomechanical and clinical research that has involved Acutrak 
since the product’s introduction in 1994.

Biomechanical/Technology Comparison
1.	 Bailey CA, Kuiper JH, Kelly CP. Biomechanical evaluation of a new composite bioresorbable screw.  

J Hand Surg Br. 2006;31(2):208-212. 

2.	 Unal AM, Baran O, Uzun B, Turan AC. Comparison of screw-fixation stabilities of first metatarsal shaft 
osteotomies: a biomechanical study. Acta Orthop Traumatol Turc. 2010;44(1):70-75.

3.	 Lenehan B, Street J, Murphy B, Brennan L, McHugh P, Curtin W. A biomechanical study comparing the 
compressive forces generated by a conventional 4.5 AO/ASIF cortical lag screw with a differentially pitched 
cortical compression screw. Acta Bioeng Biomech. 2009;11(1):31-35.

4.	 Hart A, Harvey EJ, Lefebvre LP, Barthelat F, Rabiei R, Martineau PA. Insertion profiles of 4 headless 
compressions screws. J Hand Surg Am. 2013;38(9):1728-1734. 

5.	 Assari S, Darvish K, Ilyas A. Biomechanical analysis of second-generation headless compression screws. 
Injury. 2012;43(7):1159-1165.

6.	 Conrad G, Huebner R, Jensen D, inventors; Acumed LLC, assignee. Tapered bone screw with continuously 
varying pitch. US patent EP0746253B1. May 2, 2002.

7.	 Gardner AW, Lau CC, Neo PY, Yew YT, Tay SC. Interfragmentary compression profile of 4 headless bone 
screws: an analysis of the compression lost on reinsertion. J Hand Surg Am. 2012;37(9):1845-1851.

8.	 Jarrett P, Kinzel V, Stoffel K. A biomechanical comparison of scaphoid fixation with bone grafting using iliac 
bone or distal radius bone. J Hand Surg Am. 2007;32(9):1367-1373. 

9.	 Douglass N, Yao J. Nuts and bolts: dimensions of commonly utilized screws in upper extremity surgery.  
J Hand Surg Am. 2015;40(2):368-382. 

Technical Article List



2

Scaphoid

10.	 Kobza PE, Budoff JE, Yeh M, Lou Z. Management of the scaphoid during four-corner fusion–a cadaveric study. 
J Hand Surg Am. 2003;28(6):904-909.

11.	 Morin P, Reindl R, Berry GK, Harvey EJ. Incorrect radiographic evaluation after vascularized bone grafting for 
scaphoid fracture or nonunion. Can J Plast Surg. 2011;19(1):e6-9.

12.	 Crawford LA, Powell ES, Trail IA. The fixation strength of scaphoid bone screws: an in vitro investigation using 
polyurethane foam. J Hand Surg Am. 2012;37(2):255-260.

13.	 Waitayawinyu T, McCallister WV, Katolik LI, Schlenker JD, Trumble TE. Outcome after vascularized bone 
grafting of scaphoid nonunions with avascular necrosis. J Hand Surg Am. 2009 Mar;34(3):387-94.

14.	 Loving VA, Richardson ML. Scaphoid fracture fixation with an Acutrak® screw. Radiology Case Reports.  
[Online] 2006;1:13.

15.	 Dutly-Guinand M., von Schroeder HP. Three-corner midcarpal arthrodesis and scaphoidectomy: a simplified 
volar approach. Tech Hand Up Extrem Surg. 2009;13(1):54-58.

16.	 Kilic A, Sokucu S, Parmaksizoglu AS, Glu M, Kabukcuoglu YS. Comparative evaluation of radiographic 
and functional outcomes in the surgical treatment of scaphoid non-unions. Acta Orthop Traumatol Turc. 
2011;45(6):399-405. 

17.	 Panchal A, Kubiak EN, Keshner M, Fulkerson E, Paksima N. Comparison of fixation methods for scaphoid 
nonunions. Bull NYU Hosp Jt Dis. 2007;65(4):271-275.

18.	 Morin P, Reindl R, Berry GK, Harvey EJ. Incorrect radiographic evaluation after vascularized bone grafting for 
scaphoid fracture or nonunion. Can J Plast Surg. 2011;19(1):e6-9.

19.	 Beadel GP, Ferreira L, Johnson JA, King GJ. Interfragmentary compression across a simulated scaphoid 
fracture: analysis of 3 screws. J Hand Surg Am. 2004;29(2):273-278.

20.	 Walsh E, Crisco JJ, Wolfe SW. Computer-assisted navigation of volar percutaneous scaphoid placement.  
J Hand Surg Am. 2009;34:1722-1728.

21.	 Chan KW, McAdams TR. Central screw placement in percutaneous scaphoid screw fixation: a cadaveric 
comparison of proximal and distal techniques. J Hand Surg Am. 2004;29:74-79.

22.	 Adamany DC, Mikola EA, Fraser BJ. Percutaneous fixation of the scaphoid through a dorsal approach:  
an anatomic study. J Hand Surg Am. 2008;33:327-331.

23.	 Zlotolow DA, Knutsen E, Yao J. Optimization of volar percutaneous screw fixation for scaphoid waist fractures 
using traction, positioning, imaging, and an angiocatheter guide. J Hand Surg Am. 2011;36:916-921.

24.	 Leventhal EL, Wolfe SW, Walsh EF, Crisco JJ. A computational approach to the “optimal” screw axis location 
and orientation in the scaphoid bone. J Hand Surg Am. 2009;34:677-684.

25.	 Oduwole KO, Cichy B, Dillon JP, Wilson J, O’Beirne J. Acutrak versus Herbert screw fixation for scaphoid  
non-union and delayed union. J Orthop Surg (Hong Kong). 2012;20(1):61-65.

26.	 Ganapathi M, Joseph G, Savage R, Jones AR, Timms B, Lyons K. MRI susceptibility artefacts related to 
scaphoid screws: the effect of screw type, screw orientation and imaging parameters. J Hand Surg Br. 
2002;27(2):165-170.

27.	 Yip TH, Wu WC. Symposium on Advances in the Management of Scaphoid Problems. Percutaneous cannulated 
screw fixation of acute scaphoid fractures: how we do it. Hong Kong Journal of Orthopaedic Surgery. 
2002;6(2):76-81.

Acumed® Acutrak® Headless Compression Screw Technical Article List



3

28.	 Geissler WB. Arthroscopic management of scaphoid fractures in athletes. Hand Clin. 2009;25(3):359-69.

29.	 Geissler WB. Arthroscopic assisted fixation of fractures of the scaphoid. Hand Clin. 2003;8:37-56.

30.	 Slade III JF, Moore AE. Dorsal percutaneous fixation of stable, unstable, and displaced scaphoid fractures and 
selected nonunions. Hand Clin. 2003;8:1-18.

31.	 Gutow AP. Percutaneous fixation of scaphoid fractures. J Am Acad Orthop Surg. 2007;15(8):474-85.

32.	 Kang SH, Kim HM, Jeong C. Modified volar percutaneous screw fixation for the scaphoid fractures:  
trans-trapezial approach. J Korean Society for Surgery of Hand. 2010;15(4):175-183. *Article not in English

33.	 Kim JK, Kim JO, Lee SY. Volar percutaneous screw fixation for scaphoid waist delayed union. Clin Orthop  
Relat Res. 2010;468(4):1066-1071.

34.	 Toby E, Butler T, McCormack T, Jayaraman GA. A comparison of fixation screws for the scaphoid during 
application of cyclical bending loads. J Bone Joint Surg Am. 1997;79(8):1190-1197.

35.	 Vaynrub M, Carey J, Stevanovic M, Ghiassi A. Volar percutaneous screw fixation of the scaphoid:  
a cadaveric study. J Hand Surg Am. 2014;39(5):867-871.

36.	 Slade J, Gutow A, Geissler W. Percutaneous internal fixation of scaphoid fractures via an arthroscopically 
assisted dorsal approach. J Bone Joint Surg Am. 2002;84-A Suppl 2:21-36.

37.	 Zlotolow D, Knutsen E, Yao J. Optimization of volar percutaneous screw fixation for scaphoid waist fractures 
using traction, positioning, imaging, and an angiocatheter guide. J Hand Surg Am. 2011;36(5):916-21. 

38.	 Kam C, Greenberg J. Computer-assisted navigation for dorsal percutaneous scaphoid screw placement:  
a cadaveric study. J Hand Surg Am. 2014;39(4):613-620. 

39.	 Grewal R, Assini J, Sauder D, Ferreira L, Johnson J, Faber K. A comparison of two headless compression 
screws for operative treatment of scaphoid fractures. J Orthop Surg Res. 2011;6:27. 

40.	 Fowler J, Ilyas A. Headless screw fixation of scaphoid fractures. Hand Clin. 2010;26(3):351-361.

41.	 Panchal A, Kubiak E, Keshner E, Fulkerson E, Paksima N. Comparison of fixation methods for scaphoid 
nonunions: a biomechanical model. Bull NYU Hosp Jt Dis. 2007;65(4):271-275.

42.	 Walsh E, Crisco J, Wolfe S. Computer-assisted navigation of volar percutaneous scaphoid placement.  
J Hand Surg Am. 2009;34(9):1722-1728. 

43.	 Hausmann J, Mayr W., Unger E, Benesch T, Vecsei V, Gabler C. Interfragmentary compression forces of 
scaphoid screws in a sawbone cylinder model. Injury. 2007;38(7):763-768. 

44.	 Hunt III TR, Seitz Jr WH, Postak PD, Greenwald AS. Scaphoid fracture repair: a biomechanical comparison of 
contemporary cancellous bone screws. Orthopedic Research Laboratories. 2004;1-4.

45.	 Yildirim C, Unuvar F, Keklikci K, Demirtas M. Bilateral dorsal trans-scaphoid perilunate fracture-dislocation:  
a case report. Int J Surg Case Rep. 2014;5(5):226-230. Epub 2014 Feb 28.

Acumed® Acutrak® Headless Compression Screw Technical Article List



4

DIP Fusion
46.	 Brutus JP, Palmer AK, Mosher JF, Harley BJ, Loftus JB. Use of a headless compressive screw for distal 

interphalangeal joint arthrodesis in digits: clinical outcome and review of complications. J Hand Surg Am. 
2008;31;85-89.

47.	 Villani F, Uribe-Echevarria B, Vaienti L. Distal interphalangeal joint arthrodesis for degenerative osteoarthritis 
with compression screw: results in 102 digits. J Hand Surg Am. 2012;37;1330-1334.

48.	 Kocak E, Carruthers KH, Kobus RJ. Distal interphalangeal joint arthrodesis with the Herbert headless 
compression screw: outcomes and complications in 64 consecutively treated joints. Hand (NY). 2011;6(1):56-59.

49.	 Leibovic SJ. Arthrodesis of the interphalangeal joints with headless compression screws. J Hand Surg Am. 
2007;32A:1113-1139.

50.	 Cobb TK. Arthroscopic distal interphalangeal joint arthrodesis. Tech Hand Up Extrem Surg. 
2008;12(4):266-269. 

51.	 Mantovani G, Fukushima WY, Cho AB, Aita MA, Lino Jr W, Faria FN. Alternative to the distal interphalangeal 
joint arthrodesis: lateral approach and plate fixation. J Hand Surg Am. 2008;33(1): 31-34.

52.	 Bendre AA, Hartigan BJ, Kalainov DM. Mallet finger. J Am Acad Orthop Surg. 2005;13(5):336-344.

53.	 Cox C, Earp BE, Floyd WE, Blazar PE. Arthrodesis of the thumb interphalangeal joint and finger distal 
interphalangeal joints with a headless compression screw. J Hand Surg Am. 2014;39(1):24-28.

54.	 Konan S, Das A, Taylor E, Sorene E. Distal interphalangeal joint arthrodesis in extension using a headless 
compressive screw. Acta Orthop. Belg. 2013;79:154-158.

55.	 Song JH, Lee JY, Chung YG, Park IJ. Distal interphalangeal joint arthrodesis with a headless compression 
screw: morphometric and functional analyses. Arch Orthop Trauma Surg. 2012;132(5):663-9. 

56.	 Freshwater MF, Renfree KJ. Re: Renfree KJ. Percutaneous in situ versus open arthrodesis of the distal 
interphalangeal joint. J Hand Surg Eur. 2015;40(4):426-427. 

57.	 Mintalucci D, Lutsky K, Matzon J, Rivlin M, Niver G, Beredjiklian P. Distal interphalangeal joint bony dimensions 
related to headless compression screw sizes. J Hand Surg Am. 2014;39(6):1068-74.e1.

58.	 Henry M. Variable pitch headless compression screw treatment of distal phalangeal nonunions. Tech Hand Up 
Extrem Surg. 2010;14(4):230-233.

Four Corner Fusion
59.	 Ozyurekoglu T, Turker T. Results of a method of 4-corner arthrodesis using headless compression screws.  

J Hand Surg Am. 2012;37(3):486-492.

60.	 Wang ML, Bednar JM. Lunatocapitate and triquetrohamate arthrodeses for degenerative arthritis of the wrist.  
J Hand Surg Am. 2012; 37:1136-1141.

61.	 Shin AY. Four-corner arthrodesis. J Hand Surg Am. 2001;1(2):93-111.

62.	 Richards A, Afifi A, Moneim M. Four-corner fusion and scaphoid excision using headless compression screws 
for SLAC and SNAC wrist deformities. Tech Hand Up Extrem Surg. 2011;15(2):99-103. 

63.	 Korus L, Ball B, Morhart M. Exclusion of the hamate in 4-corner fusion: technique and outcome of a novel 
approach to intercarpal arthrodesis. Tech Hand Up Extrem Surg. 2013;17(2):102-105.

Acumed® Acutrak® Headless Compression Screw Technical Article List



5

Hand
64.	 Slutsky D., Nagle DJ. Wrist arthroscopy: current concepts. J Hand Surg Am. 2008;33(7):1228-1244.

65.	 Bain GI, McLean JM, Turner PC, Sood A, Pourgiezis N. Translunate fracture with associated perilunate injury:  
3 case reports with introduction of the translunate arc concept. J Hand Surg Am. 2008;33(10):1770-1776.

66.	 Breyer JM, Vergara P, Parra L, Sotelo P, Bifani A, Andrade F. Metacarpophalangeal and interphalangeal joint 
arthrodesis: a comparative study between tension band and compression screw fixation. J Hand Surg Eur. 
2015;40(4):374-378.

67.	 Park MJ, Ahn JH. Arthroscopically assisted reduction and percutaneous fixation of dorsal perilunate 
dislocations and fracture-dislocations. Arthroscopy. 2005;21(9):1153.

68.	 Rettig AC. Athletic injuries of the wrist and hand. Part I: traumatic injuries of the wrist. Am J Sports Med. 
2003;31(6):1038-1048.

69.	 Weisler ER, Chloros GD, Kuzma GR. Arthroscopy in the treatment of fracture of the trapezium. Arthroscopy. 
2007;23(11):1248.e1-4. Epub 2007 Jan 5.

70.	 Geissler WB. Operative fixation of metacarpal and phalangeal fractures in athletes. Hand Clin. 
2009;25:409-421.

71.	 Slade III JF, Bomback DA. Percutaneous capitolunate arthrodesis using arthroscopic or limited approach.  
Hand Clin. 2003;8:149-162.

72.	 De Paula EJ, Mattar Jr R, Rezende MR, Franca EN. Complex wrist injuries: fractures of the lunate.  
J Hand Surgery Eur. 2011;36E(1):S66-S73. 

73.	 Kim JP, Lee JS, Park MJ. Arthroscopic reduction and percutaneous fixation of perilunate dislocations and 
fracture-dislocations. Arthroscopy. 2012;28(2):196-203.e2.

74.	 Amadio PC, Council of Musculoskeletal Specialty Societies (COMSS) of the American Academy of Orthopaedic 
Surgeons. Whatʼs new in hand surgery. J Bone Joint Surg Am. 2003;85-A(2):389-393.

Distal Radius
75.	 Moholkar K, O’Sullivan T. Acutrak fixation of comminuted distal radial fractures. Acta Orthop Belg. 

2004;70(5):478-481.

76.	 Kohanzadeh S, Gaon M, Ota K, Lefrennierre S, Kulber D. Use of a headless compressive screw (Acutrak) for 
radioulnar joint fusion in the Sauvé-Kapandji procedure. Plast Reconstr Surg. 2012;129(4):759e-61e.

Acumed® Acutrak® Headless Compression Screw Technical Article List



6

Elbow
77.	 Nalbantoglu U, Gereli A, Kocaoglu B, Aktas S, Turkmen M. Capitellar cartilage injuries concomitant with radial 

head fractures. J Hand Surg Am. 2008;33:1602-1607.

78.	 Ruschelsman D, Tejwani N, Kwon Y, Egol K. Open reduction and internal fixation of capitellar fractures with 
headless screws. J Bone Joint Surg Am. 2008;90(6):1321-1329.

79.	 Budoff JE, Meyers N, Ambrose CG. The comparative stability of screw versus plate versus screw and plate 
coronoid fixation. J Hand Surg Am. 2011;36:238-245.

80.	 Duckworth D, Avakian Z, Chien C. Newly defined fracture pattern specific to Mason III radial head fractures: 
fracture description, management and outcomes using screw fixations. ANZ J Surg. 2012;82(6):434-438.

81.	 Mitami M, Nabeshima Y, Ozaki A, et al. Arthroscopic reduction and percutaneous cannualted screw fixation of 
a capitellar fracture of the humerus: a case report. J Shoulder Elbow Surg. 2009;18(2):e6-e9.

Distal Humerus
82.	 Wong AS, Baratz ME. Elbow fractures: distal humerus. J Hand Surg. 2009;34:176-190. 

83.	 Ruchelsman DE, Tejwani NC, Kwon YW, Egol KA. Coronal plane partial articular fractures of the distal  
humerus: current concepts in management. J Am Acad Orthop Surg. 2008;16(12):716-728. 

84.	 Lee J.J, Lawton JN. Coronal shear fractures of the distal humerus. J Hand Surg Am. 2012;37(11):2412-2417. 

Knee
85.	 Jeong J, Mascarenhas R, Yoon HS. Bilateral osteochondritis dissecans of the femoral condyles in both knees:  

a report of two sibling cases. Knee Surg Relat Res. 2013;25(2):88-92. 

86.	 Friel N, Bajaj S, Cole B. Articular Cartilage Injury and Adult OCD: Treatment Options and Decision Making.  
In: Sports Medicine: Articular Cartilage and Meniscus. 2011;21-1―21-10

87.	 Nguyen D. Loose body, plica, and osteochondritis dissecans. Operative Techniques in Orthopedics.  
2009;220-227.

88.	 Lee SY, Niikura T, Iwakura T, Sakai Y, Kuroda R, Kurosaka M. Bicondylar hoffa fracture successfully treated with 
headless compression screws. Case Rep Orthop. 2014;2014:139897:1-4.

Patella
89.	 Cekin T, Tukenmez M, Tezeren G. Comparison of three fixation methods in transverse fractures of the patella in 

a calf model. Acta Orthop Traumatol Turc. 2006;40(3):248-251.

Acumed® Acutrak® Headless Compression Screw Technical Article List



7

Ankle
90.	 Chen SH, Huang CR, Hsu TL, Lee YS. Lateral fixation of AO type-B2 ankle fractures: the Acutrak Plus 

compression screw technique. Int Orthop. 2010;34(6):903-907.

91.	 Carro LP, Golanó P, Vega J. Arthroscopic subtalar arthrodesis: the posterior approach in the prone position. 
Arthroscopy. 2007;23(4):445.e1-4.

92.	 Odutola A, Sheridan B, Kelly AJ. Headless compression screw fixation prevents symptomatic metalwork in 
arthroscopic ankle arthrodesis. Foot Ankle Surg. 2012;18(2):111-113.

93.	 Karakasli A, Hapa O, Erduran M, Dincer C, Cecen B, Havitcioglu H. Mechanical comparison of headless screw 
fixation and locking plate fixation for talar neck fractures. J Foot Ankle Surg. doi:10.1053/j.jfas.2015.04.002.

94.	 Kilic A, Kabukcuoglu Y, Sokucu S. The treatment of talar body fractures with compression screws: a case 
series. Cases J. 2009;10(2):7953.

Forefoot
95.	 Fadel GE, Hussain SM, Sripada S, Jain AS. Fixation of first metatarsal basal osteotomy using Acutrak screw. 

Foot Ankle Surg. 2008;14(1):21-25.

96.	 Kalinainen S, Klemola T, Leppilahti J, Ohtonen P, Ojala R, Savola O. First tarsometatarsal joint 
derotational arthrodesis—a new operative technique for flexible hallux valgus without touching the first 
metatarsophalangeal joint. J Foot Ankle Surg. 2014;53(1):22-28. 

97.	 Carro LP, Vallina BB. Arthroscopic-assisted first metatarsophalangeal joint arthrodesis. Arthroscopy. 
1999;15(2):215-217.

98.	 Fadel G, Rowley D, Jain A. Compression screw fixation for first metatarsal basal osteotomy. Foot Ankle Int. 
2002;23(3):253-254.

99.	 Feit E, Scherer P, De Yoe B, Gerbert J, Patel V. The nonfixated Austin bunionectomy: a retrospective study of 
one-hundred procedures. J Foot Ankle Surg. 1997; 36(5):347-352.

Jones Fracture
100.	Glisson RR, Nunley JA. A new option for intramedullary fixation of Jones fractures: the Charlotte Carolina Jones 

Fracture System. Foot Ankle Int. 2008;29(12):1216-21.

101.	 Sides S, Fetter N, Glisson R, Nunley J. A new option for intramedullary fixation of Jones fractures: the Charlotte 
Carolina Jones Fracture System. Foot Ankle Int. 2006;27(10):821-5.

102.	Orr J, Glisson R, Nunley J. Jones fracture fixation: a biomechanical comparison of partially threaded screws 
versus tapered variable pitch screws. Am J Sports Med. 2012;40(3):691-698.

Tibia
103.	Oakley J, Yewlett A, Makwana N. Avulsion fracture of the medial malleolus following posterior tibialis tendon 

dislocation: A case report. Foot Ankle Surg. 2011;17(2):94-97.

104.	Ronga M, Ferraro S, Fagetti A, Cherubino M, Valdatta L, Cherubino P. Masquelet technique for the treatment of 
a severe acute tibial bone loss. Injury. 2014;45 Suppl (6)S111-S115.

Acumed® Acutrak® Headless Compression Screw Technical Article List



Acumed Headquarters
5885 NW Cornelius Pass Road
Hillsboro, OR 97124 
Office: +1.888.627.9957
Office: +1.503.627.9957 
Fax: +1.503.520.9618 
www.acumed.net

These materials contain information about products that may or may not be available in any particular country 
or may be available under different trademarks in different countries. The products may be approved or 
cleared by governmental regulatory organizations for sale or use with different indications or restrictions in 
different countries. Products may not be approved for use in all countries. Nothing contained on these materials 
should be construed as a promotion or solicitation for any product or for the use of any product in a particular 
way which is not authorized under the laws and regulations of the country where the reader is located. Specific 
questions physicians may have about the availability and use of the products described on these materials 
should be directed to their particular authorized Acumed distributor. Specific questions patients may have 
about the use of the products described in these materials or the appropriateness for their own conditions 
should be directed to their own physician. 

Acumed®, Acutrak®, and Acutrak 2® are registered trademark of Acumed LLC 

SPF70-11-C  |  Effective: 2017/08  |  © 2017 Acumed® LLC


