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ABSTRACT

This stidy detalls six instances of refracture of clini-
cally and radiographicalty healed fractures of the base

of the fith metatarsal after inttamedullary screw fixa-

tion. Four professional foothall players, one college
baskettaill player, and one recreationa athlete undet-
went intramedullary screw fixation of fith metatarsai
fractures. The athleles were released to fuf activities
an average of 8.5 weeks (range, 5.5 to 12) after fixa-
tion, when healing was clinically and radiographically
documentad. Three football players developed refrac-
ture within 1 day of return to full ‘activity. The other
three athletes refractured at 25, 4, and 4.5 momths
after retum to activity. Two foothall players underwent
repeat fcation with larger screws and retumed to play
in the same season. The college baskethall player
underwert bone grafting and returmed o play in sul-
sequent seasons. The ather three athietes underwent
nonoperative management and healed uneverntfully
over 6 to 8 weeks. On the basiz of this series, we
recommend that 1) serew fixation using a large-dtarm-
eter screw should be given careful consideration for
patients with large body mass for whom early retum to
activity is important; 2) functional bracing, shoe modi-
fication, or an crthosis should be considered for retum
o play: 3) if refracture ocours, exchange to a larger
screw may ailow return to play in the same season;
and 4) altemative imaging should be considered to
help doctiment complete healing.
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Fractuves of the proximal fifth metatarsal distal to the
tubero=ify, as fixst described by Jones® in 1902, can be 2
difficnit clinieal problem. This i= especially truc in ath-
letes who desire an early retorn o activity and competi-
tion. For this resson, several suthors have recommended
garly operative intervention for these fractures 1—3-8-10.12
Choices for operative intervention include corticpeancel-
lvue bone grafting or intramedullary screw fization. Cox-
rently, the most popular choice in athletes is intremednl-
lary screw fixalion., Review of the literatore ghows
favarable results in athletes with eardy vetnrn to activity
and rare reports of cemplicationz.'® This series describes
refrachire after intramedullary screw fixation in six ath-
letes (four prufessional foothall players, one division I
eollege bavitethall plaver, and one recreational athlete).
These refractoves occurred during retwm to play after
complete clinical and cadiographic haaling,

MATERIALS AND METHODS

Six athletes ugderwent intramedullary screw fiz=tion of
proximal fifth metatarsal fractures. All fracthures were of
e aeute type with a narrow frevture Bne as deseribed by
Torg et al*® No patient had intramedullary sclerosis or
periasteal reaction as deseribed by those amhaors for dee
Fayed unions and nonunions. Three athlotes had 2 shot
period of prodroms] symptoms lasting less than & week
before the arute episode. Al fractures were treated
arutely. Mo athlete undevrwent a trial of cast Immohiliza.
tion befire intramedellary screw fixation. The six athletes
mclnded fner professional football players {two tight ends,
tne defensive lineman, and me ofensive lineman), one
divigicn I college beskethall player, and ane recreational
baskethall player. While complete numbers are unaveil-
able, we estimate that this represents less than 5% of the
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TABLE 1
Time tp Eefractore After Intramedullary Serew Fixstion for Each of the Six Athletes in this Study

Time to worestocked

Time to refractrre

Spoct Sorowr sizeftypa o toret. of cefiantare
ackrvity After mrgery Afber full aetivity Trea of

Tootball 4 S.mw/framnolated T weehs T wecks 1 Limited activi
Fouthall 5.0-mm/eannulated 11 weeks 11 wecks 1 % 6. (- ::l?;fm
Fnothall 4 5-mmiemmulaied % wecks B weekz 1 day 6.5-mm Hocheyt sorow
Togthall 4. 5-myn/malleslar 12 weehs T months 4.1t months Limited activity
Baskuthall 4 -mmfemesllons 5.5 weeks 4 manthg 2.5 montchs Bone grafting
Regeational 4 S-mwvfeanvalaled ¢ weehs 6 months 4.5 months Limitrd achviky

total fractures that we have treated by intramedullary
fimton.

The mmplants wsed for mtramedullary screw fixation
meladed three 4.5-mm eanmlated sorows, cee 5.0-mm
cannulated sorew, ane 4.5-nmm malleglar serevwe, and one
4 mm cancallms serew (Table 1), Serews were placed
neing mamufacturers recommended puidelines. For the
cannalated srrews, a puidewire was driven and posihion
was confirmed on appropriate AP and lateral fuoroscopy.
The bone was then drilled, tapped, and the screw placed
over the mtramedillary puidewire. For the zolid screws,
the drill bit was ehecked on AF and lateral fluorescopy to
enmirre imtrameduoliary placement. After Baoroscopic ver-
ification, serew placemert was performed in the wsual
fashion. The fractures wers nondizplaced ot the time of
operation god no further displacement ocecerred dudng
the procedure. Mo intracperative or early postoperative
complicaticn= occurred. i

After surgery, the patients were instracted not 4o bear
woight and to use crutches for 1 week The patlents were
then allowed to be weightbearing as tolerated for weeks 2
through 4. The maofessional athletes with aceess to a pocl
were allowed to do “water running ™ All patienta were
asllowed to bicycle. At 4 wecks, patients were allowed 1o
besn light jogping activities, and af § weeks, full Tunning
arctivites were allowed. Complete clinical healing was in-
dicated by lack of symptoms with.activity and lack of
tenderness ak the fractore site. Complede radingrapbic
wiion was indicated by ohliteration of the fracture line on
plain AP, lateral, and oblique radiographs. When com-
plete clinical and radicpraphic tmion was achieved, the
patients wore allowed fell unrestrieted activities. This
ocomrred &t an average of 8.25 weeks, with a range of 5.5
1o 1% weeks, after surgery.

RESLLTS

Refractnre occurred in the six athletes ot an average of 4
months after initial intramedullary fizstion, with & tange
of T weels to 7 months, Refracture after refurn to full
mnrestricted ackivity seomrred at 1 day in three athletes
and at 2.5, 4, and 4.5 months in the other three athletes.
Treatrment after refracture varied aceording to the activity
demands and the poiot in the season at which refracture
oCrurred

Two football players underwent reoperation with screw
exchenge because of = shart time interval between the
injury and the athletz’s playing seasqn. Becperation con-

sisted of exchanpe of 2 5.0-mmm canpolated screw to a
6.0-mm eolid screw n one player wha returned to play 6
weeks after reoperation. Revperation in the secand player
egagisted of exchanee of a 4.5-mm cannulated screw tn 4
£.5-mm Herbert screw (Fig. 1). This player was released to
full activities and game sitnations 10 weeks after yeopers-
tion. At the time of this stndy, he had continued to play
without sequelae, despite the fracture line remaining vis-
ible on radiograpbs more than 2 years after zoew =
chanpe. Near the end of the season in Febauary, the eol-
lege hasketball player uaderwent sutorenous bome
grafting, by physician chedee, af the fracthire site, and was
ahle to resnme his coliepe baskethall career the following
season in Oetober.

Two foothall players were treated with limited actvity
tntil healed. Monoperative treatment was chosen becanse
the players had several monthe before they expected to
play again. One of thess football players was treated with
limited activity consisting of no ronning ackvities, and hiz
Fracture rehealed over 6 weeks. He returned to play for
minjramps and training camp the next season and was
fitted with s fulldength arthosis that stiffened the lateral
berder of his foot to decreane the metatarsal-head rootion.
He had ne further symptoms after rehealing was
achieved The second football player was treated with a
walking cast and weighibearing as talerated for 4 weeks,
followed by 4 weeks in a walking boot. At B weeks, his
fravture wag noted to be rehealed and he was releazed fo
light activities. At the time of this sindy, he had suffered
no further sequelae. The recreational baskethall player
was trested with limitation of his activities with weight-
bearing as tolerated but no Tunning or jogging ackivities.
The fracture rehealed over 8 weeks. He has returned to
hiz recrestionsl baskcthall activilies with no forther
saquelae.

DMSCUSSION

Befracture of proxmal fifth metatarsal fractures is a
Juown complication. This has been previcosly described
as a significant risk with nonoperative treatment®™
Threa cases of refrasture after intramedullary screw fix-
atian were previously reporied by Josefssen et al.,? but
these refractures oceurred after remaval of the inframed-
nllary serew. (laspow et 21.* described 11 cases of failure
of surgical management of fractures of the base of the fifth
metatarsal Some of the 11 cases represented failure of the
genior anthor's own series. His failures represented 6% of
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Figwre 1. Anteroposterior (A} and oblique (B) madiographs of an zoute fifth metatarsal fracture in a professional foothall
defensive linerman, At 8 weeks afier intramed uBacy screw fixation with 3 4.5-mm cannulated screw, AP (C} and |ateral (D}
radiographs of the same player showed healing of the fracture. One day after retum to full activity and 8 weeks and 1 day after
intramedullary screw fixation, AP (E) and lateral (F) radiographs showed refracture. The 4.5-mm cannulsied scrow was changed
to 2 &.54mm Herbert serew as seen immediately after surgery an AP () and laterz! (H} radiographs,

his fobal operative series. The six refractures in the series
of patients reported here represent Jess than 10% of the
fractares we yeated surgically. Three of the cases de-
scribed by Glasgow et al. comsisted of refracture after
imtramedullary sorew fixation Retrospective review of the
radiegraphs by those avthors revealed a persistent corti-
cal defeet af the fracture site, when the patient had been
derlared “healed™ Glasgow and hiz eoawthors beliewed
that contribufing factors to mfracture induded an eardy
retirn 0 activity and use of screw fxation other than
4.5-mm welleclar serews as described by Delec ef al?

CHlasgow et al. had treated the three refractiures n ther
patients with 4.0-mm or 4. 5-mm egonulated serews. The
time to refracture in these three patients ranged from 3.5
te 8 months

We halieve that several factors may have contribated to
increased risk of refracture | our patients. Delee ot al 2
and Mindrebo et =11 recommend intramedullary serew
fitation asing a 4.5-mm malleolar screw for proximai fth
metatarsal fractures in athletes. Kavanangh et al.® also
deseribed the nse of the 4.5-mm maBeglay serew in ath-
letes, and they reported fechnical difficulties in using the
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serew, including frachirre of the screw at the time of inser-
tion in three patients and the screw missing the medultary
canal and eagaging the opposite cortex in two patients.
For technivcal rezsoms, mse of 2 cannulated serew has bee
come papular, A, cannulated serew allows drilling and
mzeriimm of the screw rver the puide wire after intramed-
ullary placement of the guide wire has been verified by
fluorascopy. In our series, four patients were treated ini-
tially with cancalated screws and one padient was treated
imtiolly with a 4.0-mvm esncellons serew. Tze of a smaller
screw than recommended may have allowed inereased
fortes to be tramsmitted fo the frachure site. This afect
woukd be exacerbated in athletes with increzsed body
mass, such as our four professional foothall players and
one collepe basleethall player. For this regsen, concider-
ation may need te be given to using a larger cannulated
sirew or 2 solid sorew o larmer athletes. On the other
hand, use of 2 larger canpulated screw raises the risk of
cordcal blowont during strew insertion. Preoperafive tem-
plating shovid be done to estimate the size and corve of
the mednllary canal 2nd choice of appropriate screw size,

Four athletes in this series experienced refractores af-
ter the nse of 2 canmulated screw. A= previously discvssed,
the nse of a cannoiated serow is diffevent from the origmal
technimue descripton. The larpe percentaps: of cannulated
screws associated with refracture in this study prohsbly
represents a eoincidence rather than an inherent probiem
with the cannulated screw.

Many surpeems now vse the cannulated 4.5nwm serew
sysietn for this operation becavse of its ease of ingertion
Pietrnpaoli et al.™* presented biomechanieal data compar-
ing fores of initdal dimplacement and force at final fatlure
foxr 4.5-2mm malleolar 2nd 4 Fanm cannulated screws nzed
for fifth metatarsz]l fraches in a cadaveric model. Mo
significant difference n forve at mitial displacement was
noted befween the two screws, with an initial displace-
ment foree of 73.9 N for the mzlleclar serews and 726 N
for the cannubzted serews Force at complete theplacement
averaged G608 4 N for carmulated screws and 5193 N for
malleclar gerews. On the basis of $has data there would be
0o reasnn to suspect the cannnisted sorews to be the cause
of refracthure in this seres.

The anatomy and bicmechanics of the fifth metatarsal
may predispose an athlzte involved in running and eatting
sports to feaciure this bome. Strong lisamentous and cap-
sular attachmewnis exizt between the fourth and ffth
metatarsals and between the fifth metatarsal and the
cuboid. These attachments end at the metaphyseal-diaph-
yseal junection. These strong sétachments allow stresses at
the mohile metzatargal head to be directed to the base of
the Afth metatargal, where the metaphyseal-diaphyseal
Junetion acts 35 a fulerum. Poreeplate analysis has shown
that & wertical or a medial latera! foree {ypically occurs at
the time of fractore.® An inversion injury Eypieally ocmrs
during tuberpsity avulsion frachres but does not appear
to be = comporent of the injury disfal fe the fuberosity.
Cirozs and Buneh® studied metstarsal stress during run-
ning and fomnd the highest stresses located at the first and
second metatarsals. The hiphest peak force, other than
thos=e at the first and seeond metatarsals, was seen at the
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Gifth metatarsal. They also formd that the rortical thick-
ness of the fifth metatarzal iz the least of any of the five
metatarsals,

Holmes (anpublished data, 1997) presented recent data
o assessment of type I1 (delayed waica) or type I {non-
union) Jones fractures with the pedobarograph. This
study compared stx patients with type T or IFf Jones
fractures with a control Eroup of agymptomatic patients_
The patients with Jones fractures had a twofold intrease
in peak. pressores at the base of the £fth metatarsal com-
pared with the asymptomatie control fivnp a3 measared
by a pedobaragraph. The biemechanieal forces seen at the
bage of the fifth metatarsal are net neressarily changed by
intrameduollary serew Bxation. For this reason, seversl
authors have recormmended padding or bracmg the meta-
tarsal when sllewing athletes fo retomn to play. Dellas ot
al® used padding along the lateral forefoot to limit pein in
7 of 10 athletes treated h}" iﬂh[‘amﬁiﬂllm screw Bxation.
Dameron® has used functional metstersal bracing to allow
early return to activity. Bracing or padded orthoges shoald
be eensidered fier the athlete desiring carly refuon to ac-
tivity after Intramedailary =crew Axation.

In our series of patients, one professionat foothall player
developed refracture 7 monihs after undergoing intramed-
nllary fization with 2 £ G-mm malleolar screw. Beeause of
the I=te onset of refracipre, we believed this resulted from
& return to the stresses that caused the criginal injory
rather than from a lack of hesling fiom the origmal sur-
rery. For this reason, we prophyiachiealty used an orthnsis
to stabilize the patient’s latera) forefot and to derresse
the ptresses at the base of the ffth metatarsal. He wore
the orthosis threuph minfcamps and training camp the
following: year with no forther symptoms. Although our
reasoning iz bazed on anecdotes, we believe that orthozes
zhorld be considered when competitive athietes Teturm to
play after intramedullary screw fixation of a fracture o
the base of the fifth metatarzal. :

Early retumn to activity, before comgplete healing of fhe
initial fracture may predizpose the patient to reinjnry.
Glasgow et al.* helieved this contributed to the refractures
in their patients, although the time to refracture in their
patienis was a minimnm of 3.5 months and ranged from
2.5 to 8 months. In oor geries, all of the athletes had
clindeal union with no tenderness at the fractere site and
cornplete radiographic healing, with no cortical lucency,
hefore a return to full, wmrestricted activities. The averags
Hime for onr patients’ retorn to full setivity was 8.25
weeks, which ig equal to the 8.5 weeks seen In the series
T Delee et al® and Mindrebo et al® Three athletes
sustained refracture on the initial day of retorn to unre-
stricted activities.

It seems that scute refracure early after retura to
activity implies incamplete healing, but dinical examing-
tion 2nd radiopraphic evaluation cannot be relied on to
shawr this. We canowt define an appropriate time for safe
retarn to ackivity on the basiz of our series of patients and
other series with an even earlier return bo activity. No
athletes in this series underwent radiographie fmnaping
other than plain radiographs befers a retern to full ackiv-
ity. ‘This is bacause refracturs has been a previously un-
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recognized problem. Onece healing was noted oo radio-
graphs and the patient was dinically healed, it was
thought that the athlete could return to play withaut

In elite athletes, like five of the patients in this series,
other radiopraphic Imaging methais may be considered
before return to activity when time is eritical. Additipnal
imaging is diffinit because of the prosence of an in-
tramedullary metallic fmplant, but a CT' scan or tomo-
grams, if available, may lend additional information he.
fore a final decision firr retorn to full activity. Ttrasonard
evaluation may be available at some centers and may
provide information as to healing status. A bone sesn
would prohably show increased artivity for several months
after intramedvllary fxaton and may not be relighle as o
determinant for complete healing. Magnetic resonanee im-
aging may be an option if screw artifact can he minimized
with tHtaninm serews.

When yefracture ocvurs, trestment depends on many
factors. If the athlete susteing refracture at o time in the
compedrtive season when a return to play would be impos-
gible regardless of the treatment, a couzse of nonoperative
manapement {5 approprizte. Based on our series, [imited
activity with no running or jogging activities with or with-
ont casting was suecessful, with healing in 8 to & weeks,
Two of our professienal foothall players sustained imjuries
near the beginning of training camp. Becanse of the length
of the seascn that remasined, these two fractures were
handled more aggressively by exchange to larger in-
tramedullary serews. Both players were able to return to
full activities in that same season and pariicipated in
athletics without further symptoms. One player vemained
asymptomatic despite continued rortical Iusency. The
ability to participate in athletics without symptoms de-
spite a continued cortical lucency has been provipeshy
reported in other series.'® Bognuse of the success with
exchange {0 a lagper screw in these larpe professional
fuutba]l]jnenmmebeﬁwethatinitialuseufalarger
intramedallary screw may be indicated for these athletes,

CONCLUSIONS

Refracare after intramedullary screw Sxation of the prox-
imal fifth metatarss] fractures is a rare but serjous com-
PHeation in athletes that mast be considered when treat-
ing these patients On the basis of the scrieg of patenty
reported here, we make the following resommendations:
T 3erew fxation in active patients with large bhody
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mass, where early return to activity is important, sheald
be given careful consideration. Consideration of a larger
than norma! diameter screw may be recessary, if the
mitamedullary canal will accept it.

Z. Functional bracing, shoe mpdification, or arthoses
should be considered for the first geason of play after
miramedyllary fixation,

3. Since normal indicators of healing may not be ade
quate for elite athletes for whom time is crucial, one
should coneider using other imaging technologios (such ax
CT, tomugrams, MBI, and ultrasound) that may Five in-
formation about other healing parameters.

4. If refracture accurs, exchange to a larger scvew may
aflow retwrn to play m the same seasgn,
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