Time Analysis for Screw Application:
Traditional Lag Technique Versus Self-
Tapping Lag Technique

A studly was concucted fo compare the procedural tirre of 8 2 7-mm. fully thyeaded corticall screw
versus a seff-tapping. 2.4-mm. lag scrmw, which is rapaded fo elminate the nesd for overdriling and
tappeng. The scrows wire apaolisd by fewr board-certified podialic and orthopedic physicians and four
sicond-year podiatie and arthopedic residerns. Each scrww was placed though fwe B-mym. layers of
Last-g-foam’, and the pirticiants wens times far iangth of soplication of fowr serows from sach systam
par weak, The trisls wars repsatad waakly for & weeks. Thie resulls showed I statistically significant
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The lag-screw technigue s often used for the fixation
of metatares] osteotomies. A partially threaded cancel-
lous screw or & fully threaded cortical screw with an
cwerdirill of the proximal fragment may be used. The goal
of this technique is o produce adequate intefragment
compression 1o muximize healing. Compression is
achieved across the psteatomy as the screw head seals
and pulls the proximal fragment against the distal frag-
ment. However, if there is thread purchase within the
prodmal fragment, it cannol move in relstion to the
distul frsgment (1). Without proper fisation, metatarsal
osteotomies are much mare likely to progress (o nos-
umion, The correcs application of the lag-screw tech-
nigue will provide adequate interfragment COmpTEssion
1o help eliminate this condition (2). In today's markes
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for services and to sbate rising health care cosls, o
deerease in operating time with no difference in fixation
quality would be advantageous. To date, fime has not
been studicd s o function in hardware placement. This
study will compare the effect of time for the placement
ol traditional cortical serews (o sclf-tapping lag scrows,
which is reported to eliminate the need for countersink-
ing, overdrilling, und tapping. We hypothesized the
sell-tapping lug serew will require less or equal time for
apglication than the traditional cortical fixation screw.

Materials and Methods

“The screws were applicd by four board-certified po-
diatric amd erihopedic physicians and four second-year
podiniric and orthopedic residents. Each screw wis
placed through two $-mm. layers (total = 16-mm. thick-
pessh of 10 10 12 pound density Last-n-foam. Last-a-
foam is o polyether-polyurethane foam that & readily
avnilable and that has been shown to be a suilsble
replacement for human trabecular bone in onhopedic
research. 1t s comparable strength and densily runges,
a5 well as consisten! matcrial propertics, with small
deviations from means (3.

Fully threaded cortical screws, 2.7 mm. in length, and
24mm. self-tapping lag scrows (Osteomed Corpora-
tion) (Fig. 1) were applicd wsing the appropriate lag
technique. The steps required for fiation using the
“standard” lag technigue, with a fully threaded cortical
screw are a5 follows: 1) drill pllot hole; 2) countersink; 3}
drill-gliding hole (overdrill);, 4) depth gauge; 3) top; and
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FIGURE 2 Proosdures for appicston of the sedl tappang 1ng screw
wery the cortcal sorew AysterTa (redraan rom ihe Osleooned
MO-X axtremuity foation manual).

6) insert scrow, The more secent sclf-tapping 2.4-mm,
lag-sirew technique tequires the following procedural
stepa: 1) dall pilot hole; 2) cvuntersiok: 3) depth gauge:
and 4) insen screw (Fig. 2).

The participants were limed for length of application
of the four screws for cich type, per capenimental trial,
The sessioms were held an 1-week intervals over a period
of 4 weeks. This yielded @ total of 32 timed sessions and
a total application of 128 screws per screw type. Screw
placement and adequacy of fixation were evaluated by
the principal investigator (RS) after cach weekly trial.

After 4 weeks, the data was compiled, reviewed
descriptively, mnd analyzed for screw type, the stitistical
effects between each weekly trial, and the differences
Between atlending and resident 1 For each
system, the mean was culculated along with the standard
error of the mean (SEM). A repeated measures analysis
of variance was wsed with & prespecified alpha coeffi-

TABLE 1 Average lengih of insartion trme for four 2.7-rmm.
fully theaaded cortizal sorows wersus four 2.4-mm.

sef-lapping lag sorews
Bysear Wik M ouimdua) SEL
&T-min. cortical seew 1 s 02795
2.T-mm. coetcal scrow - A58 02785
27-4mm. corfal sctew 1 008 0279
LT-min. cortical achew 4 250 02ves
24-mm. lag screw 1 2134 02795
Ldmim, g wcraw 2 2107 02798
FA-min. g acimw 3 1,855 [y ]
2.4-mm. lag soraw £ 1.680 02795

Expariments wore porformed By four boand-cotifled podiatrc
And ornopacic physkians and four second year podiinie ard
CrNODNIC FEN.

TARLE 2 Four-weak sverags insadion tma of lour oorticsl
warsLs fowr solf-1apoing sorows

Syvien Mipan (Friruied) SEM
2 Tumim. portical aorew a1is 01387
LEmm. g screw 183 01397

Exporiments worm beped Gn 32 trmed nossions wilh sach screw
Typo.

TABLE 3 Average weekly inserion (imes of the 2.7T-mm, eof-
toal screw and Ld-mem. lag sorew wyniems com-

bined
i e et SEM
1 2 018758
2 2TH 0a97Es
3 2431 0.1THS
4 P& ] VRl ]

cient of 0.05, The alphn was adjusted 10 account for
repeated testimg,

There was a definite statistically significant difference
bemween the length of time for insertion of the 2.7.mm.
cortical screws wersta the time of dnsertion for the
24-mm. scl-tapping lag screw (Table 1) [F 1. 63 =
4342 p < 0.00]] Also, there was a saatistically signifi-
cant difference between the weekly trinls (Table 2),
noting that the physicians sppeared (o require less time
o apply fixation over the length of the trinl (Table 3) [F
3 063 = 3413 p = DO0SL). Further, differences in
sutgical experience did not have o statstically significant
effect [F = 3,48 = 173, p = 0.8139), as ease of insertion
wak found 1o be equal for both groups (Table 4),

Discussion

Thin stuady wits performed in order to identify whether
or ot a sell-tapping lag screw would save a statistically
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TABLE & Fosist-wibdh dubrags bussertion time for sach uyatem
IATendings varys Hesdarts)

Tyt Surgeom FApen (reTten e
27, cotcyl porwe Atendings 3109 02136
2.74mm. cortcal sorew Resicents a.208 D.1849
2.4-rmm. lag oW Attsneings 1880 02155
24w e screw Fasidensy 1870 Qgam

significant amount of time for Insertion. Clearly, the
study shiows that the sclf-tapping lag screw saves signif-
wcant time for insertion when compared with the cortieal
metbod, regardiess of physician experience. Both the
attending and the resident physicians were able o save
approximately one-third of the application time, without
sacrificing quslity of fixation, when using the self-tap-
ping lag screw system. Furthermore, as the physicians
gined expenience and familiarity with cach system, their
wpplication times decreased, although the Owteomed
systorn still required one-third less time. With today's
rising health cire conts, any lime saved in the operating
room is extremely beneficial, not only for the patient,
It for the physician as well.

Because this study was performed using Last-a-foam
instead of bone, there may be some differences when the
systemms are used with cortical bone.
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Conclusion

The sudy’s findings are consistent with the hypothesis
that the sell-lapping lag screw, which elhnhm the
need for overdrilling and tappl
amount of surgical nmn'[hu.l:irpcnﬁmgmlllclrunl-
ber of serows applicd, this could result in notable savings
in total operative cxpenscs.
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