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Bu ¢aligma, kirtk olusturulan ve olusturulmayan képek femurlarinda ucu

- ustury yivli ve yivsiz pin uypula
spongioz kemikte etkilerini aragtirmak amaciyla gergeklestirildi. P Byemasmn

intramedullar pinin kemik dokusuna uygulamp akabinde uzaklagtinlmasindan sonra, kemik dokusunda
olusturdugu etkinin biyolojik faktdrlerden ziyade mekaniksel oldufu tespit edildi. Ucu yivli pinlerin kink
femurlarda kirik olugturulmayan femurlardakinden daha fazla hasar meydana getirdigi bulundu.

Dérdincii haftada kirk femurlara uygulanan ucu yivli pinlerin yivleri igerisine agin miktarda kemik dokusu
dremesi ile birlikte kemik dokusu dliimiine rastlandi. Osteoklastik aktiviteye ragmen yogun kemik dokusu
rezorpsiyonuna rastlanmadi. Kirik olusturulmayan femurlarda daha az kemik dokusu ve daha fazla kemik iligi
olusumuna rastlandi. Kirik ve kink olusturulmayan femurlara uygulanan ucu yivsiz pinlerin ise sinirh bir
osteoklastik aktivite ve fibréz doku olusumuna sebep oldugu tespit edildi.

Sekizinci haftada kink ve kink olusturulmayan femurlara uygulanan ucu yivli pinlcrmﬂ olustgrdzgll;'kg:‘rllt
dokusunun remodeling aktivitesi il birlikte uzaklagtirilarak yerini fibroz dokusuna birakig tespit ?kl'c]:]i('imﬂ
kemiklerde ayni zamanda asiri miktarda doku yivi rezorpsiyonu (kemik dokusu yivierinin yESEEHE
azalmasi) ve kemik dokusu 8liimiine rastlandi.

Anahtar kelimeler: IM pin, femur, kopek.
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Serew
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threads 18 ereatly

cracks during scre .
Jeads to fibrous and cartil
failure (4.7.8.10). |
insertion, only part of the
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At the time of screy on | :
¢ contact facing the head of

sad surface has intimat
::I\‘\\inl“ the remaining surface .is sc‘purmcd by
interposed soft tissue (8). The inv:\smnnol the spaces
by migrating cells occur during the first 2 weeks.
Connective tissue and compact bone fill these gaps
after two and four weeks respectively, followed by
osteon (haversian) remodeling during the subsequent
weeks in stable conditions (8). After four weeks,
absorption due to osteoclastic activity increases the
distance between screws and bone interface (8). The
objective of this swdy was to determine the
histologic appearance of cancellous bone in the distal
femurs subjected to intramedullary (IM) pinning.

Materials and Methods

Fourteen adult mixed bred dogs, weighing 20-25
kg were divided into 3 experimental groups: Group 1,
2and 310, 4 and 8 weeks, respectively. In each dog
of cnch_group. the left femur (fractured) and riglrt
femur (intact or control) were implanted with the
same type of either partially threaded tipped or
nomhrea@ed tipped IM pins. Three sixteenths inch
:)S!Lh ;.)anmfly lhreudeq tipped and nonthreaded tipped
M PINS were used in (hig experiment. A standard
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took place fol.]owmg pir?ning, growing ing
threads of the pin, along with the occurrence of dead
bone around the margins of the tissue threads b
which the threads of IM pins were separated from the
underlying newly formed woven bone along with
lesser amounts of lamellar bone (Fig. 3) at 4 weels,
There was less amount of new bone formation (Fig.
4) and greater amount of bone marrow within the
tissue threads of intact femur at 4 weeks. However.
bone ingrowth was apparently remarkable 1
engaging the threads of the IM pin. Despite the fuc
that osteoclastic activity was occurring with fractured
and intact femurs, there was not any evidence ol
extensive bone resorption.
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ed prl,mo\.cd and/or remodeled by  numerous
e and replaced with fibrous tissuc (Fig. 6).
. _ronounccd when compared 10 the 4
week ¢ { partially (hreaded tipped pins of

{ femurs. Along with this, there

fractured and ntac
emendous amount of tissue thread resorption

(reduction i the height of tissue threads) which was
obvious N histologic all sections (Fig. 6) which
removal of bone within the tissue

threads consequently resulting in replacement with
fibrous tissue (Fig. 6). The tissue threads of partially
threaded tipped pins of intact femurs, where the
resorption was 1ess pronounced at g weeks (Fig. 7),
appeared 1o have the same pattern as the tissue
threads of partially threaded tipped pins of intact
femurs at 4 weeks (Fig. 4). In some instances, there
was 2 small amount of fibrous tissuc formation with
marked osteoclastic bone resorption (Fig. 7).
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tipp

being

was ali

consisted of

~ The mean score (296 microns) of the he
lissue threads on the anterior and posterior
the femur of fractured femur at 8 weeks was found to
be.on]y 44% of the mean value of (666 microns) the
he:gh[' of the tissue threads on the anterior and
E:,iseli;lo;fpec‘s of the fufmur of l’mcﬂlured femur at 4
There'w.,;'?h;";‘s statistically significant (P<0.001).
dccreZlSC‘ ind u(zfu (statistically mgmh;am, P<0.001)
ssue. (hreqd 7|L mean value (327 microns) of .t'hc
pects of (he rm'ghl.OH the anterior unc! poz;}cnor
femur a1 § we e‘?mr from the base to the tip of intact
Microns) of inﬁ ‘S compared o the mean vaiue.(46‘9
SMUr showey dgl][em:f at 4 weeks. However, 1nluLE
Microns) ()? );16/0 decrease in the mean value
&roup CO"]Pgll‘ed the tissue thread height ;'n 8 wcck-
le‘ lissye threg 110 l.he ek value (469 microns) of
1S was gy lq([. l?e:{ghl ol 1.nl:lcl femur at 4 weeks.
ks, tlissue o atistically significant (P>0.2). At 8
MU (g, ;]edd heights were greater with intact
faClureq I'Cnuh,osc (_’r the tissue threads of the
¢ meap hcilrhtlnd vice versa for the 4 week groub:
ll 1 he I."‘Llclf.»}d(z% microns) of the tissu¢ threads
of Mean hci“ht (3f§_mur‘wus 9.5% less (P>0.2) than
mk'ﬂta 'cn:l,. 6 87 microns) of the lissu.c lhrcu;l;

the of the |i],.c, dv,ch]fS- The mean height 54 )
e Can heiphy ((6“ S (?f intact femur was 70.4% (?
s wirly the X 6 iT"CI'OHS) of fractured femur at

¢ statistical significance of P<0.001.
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Few tissue threads showed evidenc
death at 8 weeks (Fig. 8). Extensive g
A ‘ g. 8). kxtensive bone death w:
. X . + ll‘
present with the tissue threads of fractured femu
compared to that of intact femur. )

Group 3-8 Weeks
) r f'(leHl‘L’(‘f and  Imtact  Femurs-Nonhreaded
Tipped IM Pins
Marked osteoclastic bone resorption along with
replacement with fibrous tissue (Fig. 9) and bone
necrosis were the characteristic picture of histologic
sections of nonthreaded tipped pins of fractured and
intact femurs of dogs at 8 weeks. However in the
nonthreaded tipped pin of fractured femur, morc
fibrous tissue was noted. Intact femurs of the dogs
developed lesser amount of fibrous tissue compared
to the contralateral part of the fractured femurs at 8
weeks. The nonthreaded tipped IM pins of dogs
(ﬂ'actured and intact femurs) developed o greater
amount of fibrous tissue than the 4 week group of

dogs.
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Fig. 3. Dead bone (thin arrows) separate the threads from
the newly formed waoven bone (thick arrows) of partially

threaded tipped pin (fractured femur) at 4 weeks, Masson's
trichrome X 10
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Fig. 4. Diminished amount of new bone formation a

long
with invasion of the tissue threads mostly with bone

marrow. Fibrous tissue formation has also started at 4
weeks around the margins and base of the threads,
(partially threaded tipped pin, intact femur), H&E X 16

Fig. 5. Pin track of nonthreaded tipped pin (fractured
femur) at 4 weeks. Note the removal of bone by osteoclasts
(arrows) and replacement by fibrous tissuc (FT), H&E X40
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Fig. 6. Pin track of partially threaded lip

ped pin (fractured
femur) at 8 weeks. There

is tremendous amount

of
resoption of the threads. Bone has been removed and
replaced with [ibrous tissue. Dead bone (long arrows)

incorparated into the fibrous tissue. The last tissy

¢ thread
of the pin (first from the right) is bejy

& Temoved apg

replacement with fibrous tissue (shor 4ITOWS) s takine
©

place, H&E X10

Fig. 7. Pin track of partially threaded tipped pin (inrys
femur) at § weeks. There is evidence of fibrows tissue
formation (arrows) along with the resorption of pin thread,
H&E X10

Fig. 8. Tissue threads of partially threaded tipped pin
(fractured femur) at § weeks. Extensive bone death 100k
place (short arrows). Routine removal of IM pin resulted in
fracture and displacement of the middle thread (thin arrow) o

leaving an empty spot between the two threads (amow o
head), Mason's trichrome X10
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Fig. 9. Pin track of nonthrea
femurat 8 w

within the re

ded tipped pin of fracturd
ecks. Osteoclastic bone removal (long arrows)
sorption cavity (double arrow s). HRE X230
Discusion
Biomechanical resulis correlated well with the
histological resuls 4t weeks. An abundant amount
of new bone formation ook place growing into the
threads of the pin. The presence of dead bone around
the margins of (e tissue thread, which lacked blood
SUpply resulted from the

) insertion of intramedullan
PIs at 0 week, The diffe

rence in the holding strength
(?f partially threadeg tipped - pins between
fractured and ingaey femurs is mainly due to
configuration of the !
bone per lissue
compared 19 q))e
tissue threags ol |

tissue thread patterns with e
thread  with (he intact femuf
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ith a 56% and 30% decline of the
\cicht of the issue threads (from the base to
mian- ,l)t 01 {he femur in the 4 week values for
‘fl;;ctl(:lred and intact femurs, respectively.

Al the 8 week period, tissue thread heights were
greater with intact femurs than those of ll!c tissuc
ﬁmrcuds of fractured femurs and vice versa lor the 4
weeh group. In spite of this, extensive bone death
shich occurred with the T ractured femurs, compared
tothe intact femurs, led (o decreased holding strength
0 2 certain degree for the partially threaded tipped
pinof the fractured femurs.
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Similar results were reported for various types of
serews tested. The mean values for holding strength
of various screws increased to between 150-190% of
the initial values at 6 weeks and returned to 125-
160% of the initial values at 12 weeks. This was
atributed to newly formed periosteal and endosteal
allus and woven bone within the medullary canal
and subsequent decrease due to remodeling of the
bone urpund the screws (7). Screw threads are not
‘g‘:';zll? tfotnl.act with the cortical bone. Except for
Tfmuir;ing ::rr;ng ‘Sfjrlecc of the screw threads, the
micons iy idﬁk% lrc scpurulcq by a space up o l?O
e ducri:fsg .(?"):~ Undlffcrcnuulc%i‘ cells .hll
0 oScogenic cchs 11; l||: Zl 2l \‘v‘ceks ‘u-ul dl“:CICIllld[lC
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el i fibrop avors the differentiation of these
; asts, chondroblasts and osteoclasts
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tonsigye cline of holding strength (8). This is

xhowcdnl;u::/ 1:::,“‘“ findings of Schatzker (5), who
Olding pg\:)sleoclusnc activity leading to loss
Cweey, le S“cr results from micromovement
.m.c"“ﬂliulcd crew threads and cortical bone.
e b cells as well as undifferentiated cells
t““dilions. 9‘“}4 influenced by local mechanical
Ufsmhilily‘ 1!2:1(1)0t of this is implicd as 4 week period
Sl iy o1 €4 BY @ 4 week period of instability
1l resorption of newly formed callus.
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However, a 4 week period of ins
a4 wccl'( of stability revealed the cessati i
osteoclastic activity and the appearance ofb ;IAL‘W();:( 0"
around lh‘c screws (1), Cancellous and corti)f?Ll
bones subjected to compression by screw thread de
not result in resorption and retain the ety
However,  with  regard 10

ability followed by

ir integrity,
cancellous  bone,

compression was - continuously - generated by the
active epiphyseal plate (6).
Fhe histologic  changes  observed in  this

comparative study do not fit with the histologic
appearance ol screw-bone interface. However, new
bone growing into the threads of pins are well formed
at 4 weeks which is similar to that of the tissue
threads of screws in the cortical bone (9).
Considering the intact femurs, free of movement with
regard 1o the partially threaded tipped pins in situ at 4
and 8 weeks, as well as fractured femurs at 8 weeks,
as a result of having considerably greater amount of
stability compared to that of 4 weeks, ostcoclastic
bone removal and fibrous tissue formation which
ensued by 4 wecks, did not cease and also were
present  with marked increase, along with the
resorption of tissue threads at 8 weeks.

The reason for the formation of more bone per
tissue thread at 4 and 8 weceks with fractured femurs
than with intact femurs is not known. The absence of
stress (mechanical load) or surpassed stress may be
the possibilitics. From the clinical standpoint because
(here is an interval until the return to the full use ofa
fractured leg, one would expect that  partially
threaded tipped pins in intict femurs would be
subjected to more stress than in fractured femurs at 4.
and 8 weeks. This does not fit with the concept of
on ol bone with less bone lormation.
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explained with the concept of reversal of tissue are  associated  with/or explain
differentiation around the screws. The assumplion configuration are open 1o Questig g
whether or not various factors, (i.e, pin length above clarification. angd

the greater trochanter and medullary canal diameter),
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