11,1997, ¢.3,s. 151-160

PREHLADNY REFERAT

JE ETIOLOGIA CERVIKALNEJ A TROCHANTEROVEJ
ZLOMENINY BEDRA ODLISNA?
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ARE THE ETIOLOGIES OF CERVICAL AND TROCHANTERIC
HIP FRACTURES DIFFERENT?

Seccion Osteopatias Médicas, Hospital de Clinicas, University of Buenos Aires
"Department of Orthopaedics, The Mount Sinai School of Medicine, New York

Suhrn

Prehlad vysledkov publikovanych v poslednych rokoch poukazuje na exis-
tenciu rozdielov medzi Zenami s trochanterovou a cervikalnou zlomeni-
nou bedra. Zeny's trochanterovou zlomeninou s vo vi&ine §tidii starsie,
maju nizSiu hmotnost a mensiu vy$ku ako Zeny postihnuté cervikalnou
zlomeninou. Zistilo sa, Ze pri trochanterovych zlomeninach bola denzita
kosti nizsia a vo vicSine $tudii sa pozoroval Statisticky signifikantny po-
kles v oblasti trochantera a chrbtice, najmi v tramcovej kosti. Pokles
denzity v oblasti kr¢ka stehna, ¢i kostry celého tela nebol vZdy vyznamny.
U pacientov s trochanterovou zlomeninou sa dvojnasobne CastejSie
vyskytli predchadzajice zlomeniny stavcov. Ultrazvukové vySetrenia
pitovej kosti odhalili signifikantne niZsie hodnoty u Zien s trochante-
rovymi zlomeninami, no nalezy nesiviseli so zniZzenim denzity Kkosti.
Na druhej strane sa nezistili Ziadne odliSnosti biomechaniky padu pri
tychto typoch zlomenin bedra.

Zeny s trochanterovou zlomeninou maji zdvaZnejsi a generalizovany
ubytok kostnej hmoty, najmi v tramcovom komponente. Zda sa, Ze cer-
vikélne zZlomeniny maju uz§i vztah ku $truktiire panvy: s postupujicim
vekom rasti tazkosti pri rozsirovani vonkajSieho priemeru kréka steh-
novej kosti a rozSiruje sa acetabulum, k ¢omu pristupuje fokalna strata
kostnej hmoty.V epidemiologickych alebo klinickych stadiach by sa mali
tieto dva hlavné typy zlomenin spracuvat samostatne. Rozsirili by sa
tym poznatky o zlomeninach bedra a moznosti ich prevencie.

Klucové slova: osteoporéza, zlomeniny bedra, cervikalne zlomeniny,
trochanterové zlomeniny, ultrazvuk, hustota kostnej hmoty.

Zlomenina bedra je u pacientov s osteoporozou najvaz-
nejSou komplikaciou. V dosledku morbidity a mortality
zlomenin bedra sa zna¢né Usilie venuje zistovaniu epide-
miologickych, biomechanickych, klinickych a kostrovych
charakteristik pacientov s tymito zlomeninami.

Summary

The review of the results published in the last few years indicates that
there are several differences between women with trochanteric or cer-
vical hip fractures. In most series women with trochanteric fractures
are older, shorter and lighter than those with cervical fractures. Th
bone mineral density wass found to be lower in trochanteric fractures,
but while in the majority of the studies the diminution was statistically
significant at the level of the trochanter ans spine — with predomi-
nant trabecular bone — the decrease was not uniformly significant at
the level of the femoral neck or total skeleton.

Previous vertebral fractures were twice as common in patients with
trochanteric fractures. Ultrasound exploration of the calcaneus dis-
closed that the value were significantly lower in women with trochan-
teric fractures abd this finding was independent of the diminution of
the bone mineral density. On the other hand, fall biomechanics have
not been found to be different in the two types of hip fractures.
Women with trochanteric fractures have a more severe and generalized
bone loss, especially of the trabecular component. Cervical factures se-
ems to be more related to pelvic structure — failure of the outer diame-
ter of the femoral neck to expand with age, increased acetabular bone
width — added to focal bone loss. The two main types of fractures sho-
uld be treated separately in epidemiological or clinical studies to increa-
se the knowledge and the possibilities of preventing hip fractures.

Key words: osteoporosis, hip fractures, cervical fractures, trochante-
ric fractures, ultrasound, bone mineral density.

Hip fracture is the most serious complication in patients
with osteoporosis. Due to the morbidity and mortality asso-
ciated with hip fractures, considerable effort is being devo-
ted to determine the epidemiological, biomechanical, clini-
cal and skeletal characteristic of patients with these fractures.
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Na zéaklade anatomickej lokalizacie sa zlomeniny proxi-
malneho femuru zvycajne delia na cervikalne (intrakapsu-
larne, kréek stehnovej kosti) a trochanterové (extrakapsular-
ne) zlomeniny. Aj ked je treti typ zlomenin bedra,
subtrochanterova fraktira, anatomicky lokalizovana distalne
od malého trochantera stehnovej kosti, vyskytuje sa menej
Casto ako ostatné dva typy a jej etioldgia vo vztahu k osteo-
pordze je nejasna. Vo vacsine studii vSak autori pokladali zlo-
meniny bedra za jednu nozologicku jednotku bez toho, aby
preskiimali mozné rozdiely dvoch hlavnych typov proximal-
nych zlomenin femuru.

Rané studie odhalili, Ze 75 % bilateralnych zlomenin bedra
(ktoré sa nestali zaroven) bolo rovnakého typu ako povodna
zlomenina, a naznacovali, Ze pri¢inami cervikalnych a tro-
chanterovych zlomenin su rozli¢né patofyziologické procesy
(22). Prehlad udajov z roku 1990 podporuje nazor, Ze medzi
pacientkami a cervikalnymi a trochanterovymi zlomenina-
mi mozno pozorovat signifikantné rozdiely (22,, 23). Nie-
ktoré studie (1, 3, 6, 7, 8, 9, 10, 13, 29, 32, 37, 39) skutocne
ukazali, Ze zeny s trochanterovou zlomeninou su starSie, $tih-
lejsie, mensSie a v proximalnom femure a chrbtici majia me-
nej kostnej hmoty. Navyse bola prevalencia predchadzaju-
cich zlomenin kostry u Zien s trochanterovou zlomeninou
vyssia. Predpokladalo sa, Ze patogenetické procesy a biome-
chanické charakteristiky cervikalnych a trochanterovych zlo-
menin sa liia, no v tejto oblasti bude potrebny dalsi vyskum
(23). Mnohé stadie (7, 15, 17, 19, 24, 25, 26, 31) sa publiko-
vali aZ po uverejneni uvedeného prehladu. Vo svetle udajov,
ktoré su doteraz k dispozicii, sa nové hodnotenie tohto prob-
lému zda opodstatnené. Tento prehlad sa zameriava len na
Zeny so zlomeninami bedra, kedZe udaje o muzoch nie st
dostatocné na to, aby sa z nich dali vyvodit zavery.

VEK

Prehlad 14 stadii (1, 2, 3, 6,9, 10, 15,17, 19, 25, 26, 29,
32,37, 39) okrem jedinej naznacuje, Ze pacientky s trochan-
terovymi zlomeninami su starSie ako pacientky s cervikal-
nymi zlomeninami. Odhadovany priemerny rozdiel je 3,7
roka. Vek Zien so zlomeninou bedra sa kontinualne zvysu-
je. Ak porovname prvé 4 studie uverejnené v rokoch 1977
az 1983 (1, 6, 29, 39) s poslednymi 4 stadiami (1992—
1995), pri oboch typoch zlomenin sa priemerny vek zvysil
priblizne o 5 rokov.

FYZICKE CHARAKTERISTIKY

Pri analyze fyzickych charakteristik a uréeni kostnej
denzity sme vypocitali priemerné hodnoty bez ohladu na
velkost vzorky. Aj ked tento postup neprimerane zvyraznil
malé Studie, celkovy pocet skumanych pripadov (1, 3, 7,

Based on the anatomical location, fractures of the pro-
ximal femur are usually divided into cervical (intracapsu-
lar, femoral neck) or trochanteric (extracapsular) fractures.
Although a third type of hip fracture, the subtrochanteric
fracture, is anatomically located distal to the lesser trochan-
ter of the femur, it occurs much less commonly than the
other two types and its etiology in relation to osteoporosis
is unclear. Most studies however, have considered hip frac-
tures as a single entity without exploring the possible diffe-
rences of the two main types of proximal femur fractures.

Early studies disclosed that 75 % of bilateral non-con-
temporary fractures of the hip were of the same type as the
initial fracture suggesting that cervical and trochanteric frac-
tures result from different pathophysiological processes (22).
A review of the data available in 1990 supported that signi-
ficant differences could be observed between patients with
cervical or trochanteric fractures (22, 23). In fact, several
studies (1, 3, 5, 9, 10, 13, 26, 32, 37, 39) had indicated that
women with trochanteric fractures were older, thinner, shor-
ter and had less

bone mass at the proximal femur and spine. In addition,
the prevalence of previous skeletal fractures was higher in
women with trochanteric fractures. It was postulated that the
pathogenic process and the biomechanical characteristics of
cervical and trochanteric fractures were probably different
but further research was needed in this area (23). A conside-
rable number of studies (7, 15, 17, 19, 24, 25, 26, 31) have
been published after the above mentioned reviews were writ-
ten. A new assessment of the topic seems to be justified in
the light of all the data now available. However, this review
will only analyze women with hip fractures since the availab-
le data on men is too sparse to draw conclusions.

AGE

The review of 14 studies (1, 3, 6, 9, 10, 15, 17, 19, 25,
26, 29, 32, 37, 39) indicates that patients with trochanteric
fractures were older than patients with cervical fractures in
all studies but one. The estimated average age difference
was 3.7 years. The age of women with hip fractures is con-
stantly increasing. Considering the first 4 studies reported
from 1977 to 1983 (1, 6, 29, 39) against the last 4 studies
(1992-1995) average age increased approximately 5 years
for both types of fractures.

PHYSICAL CHARACTERISTICS

In the analysis of the physical characteristics and bone
mineral determinations we have calculated the mean of the
results without weighting for sample size. Although this
procedure would give undue weight to small studies, in fact,
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Tab. 1. Priemerna hmotnost a vySka Zien s trochanterovymi zlomeninami a cervikalnymi zlomeninami bedra v rozli¢nych stadiach.
Tab. 1. Average weight and height of women with trochanteric and cervical hip fractures in different studies.

Stadia Odkaz Hmotnost (kg) Vyska (cm)
Study Reference trochanterové cervikalne trochanterové cervikalne
Weight (kg) Height (cm)
trochanteric cervical trochanteric cervical
Bohr et al. @) 54 60 160 163
Erikkson et al. (10) 55 159 163
Vega et al. 37) 53 59 153 156
Karlsson et al. (17) 58 59 163 163,3
Greenspan et al. (15) 56 57 153 157
Mautalen et al. (25) 58 57 157 158
Vypoditany priemer 55,6 58,8 157,4 160,0

Estimated mean

10, 15, 17, 19, 25, 26, 31, 37) sa v jednotlivych §tadiach
velmi neliSi (priemer: 58 pripadov, rozsah 30 az 102).

V tabulke 1 je priemerna hmotnost a vyska zien so zlo-
meninami bedra zo 6 $tudii. Vo vsetkych studiach bola prie-
mernd hmotnost Zien s trochanterovymi zlomeninami niz-
§ia ako u zien s cervikdlnymi zlomeninami, no kym
v prvych troch pracach bol rozdiel ~6 kg, v poslednych troch
studiach to bol len ~1 kg.

Aj priemerna vyska Zien s trochanterovymi zlomenina-
mi bola niz$ia ako vyska zien s cervikalnymi zlomeninami.
Aj ked v dvoch studiach bol rozdiel 1 cm alebo menej,
v ostatnych Styroch boli Zeny s trochanterovou zlomeninou
niz§ie o 3—4 cm. V jednej studii sa vyska pocitala od ko-
lena, ¢o malo znizit nepresnost merania u starSich Zien za-
pri¢inenu stavcovymi zlomeninami alebo kyfézou. V prie-
mere boli pacientky s trochanterovymi zlomeninami o 4,5
cm nizsie ako pacientky s cervikalnymi zlomeninami (pre-
pocitané z tabulky 1) (15).

KOSTNA DENZITA

Tabulka 2 ukazuje sthrn vysledkov z 10 ré6znych studii,
v ktorych sa urcovala kostna denzita (BMD) u Zien so zlo-
meninami bedra, samostatne pre cervikdlne a samostatne
pre trochanterové zlomeniny. V tychto stadiach sa pouzili 4
rozne typy denzitometrov (DP3, DBD-2600, DPX-L
a QDR-1000), ¢o zapri€inilo rozdiely v absolutnych hod-
notach zavislé od pouzitého pristroja, a preto sme museli
vypocitat percentudlne rozdiely medzi skupinami.

BMD krcka stehnovej kosti bola u zien s trochantero-
vymi zlomeninami vo vSetkych $tudidch okrem jednej niz-
§ia, no rozdiely boli signifikantné len v 4 z 10 studii. Rov-
nako bola vo vsetkych §tudidch niz§ia BMD trochantera,
ale v tomto pripade bol rozdiel vyznamny vo véacsine studii
(v 6z38).

the number of cases included in these series (1, 3, 7, 10, 15,
17, 19, 25, 26, 31, 37) was not too different (Average 58
cases; range 30 to 102).

Table 1 shows the average weight and height of women
with hip fractures reported in 6 studies. In all studies avera-
ge weight of women with trochanteric fractures was less
than that of cervical fractures but while the difference was
~6 kilograms on the first 3 studies it was only ~1 kilogram
on the last 3 series.

Average height of women with trochanteric fractures was
less than of cervical fractures. Although in two studies the
difference was lcm or less, in the 4 other series height was
3 to 4 cm less in women with trochanteric fractures. In one
study height was calculated from knee height to reduce the
inaccuracy of measurements due to vertebral fractures or
kyphosis in elderly women. Average height of patients with
trochanteric fractures was 4.5 cm less than that in patients
with cervical fractures (recalculated from table 1) (15).

BONE MINERAL DENSITY

Table 2 shows a summary of the results of 10 different
series were the bone mineral density (BMD) of women with
hip fractures have been reported separating cervical from
trochanteric fractures. In these studies four different types
of densitometers have been used (DP3, DBD-2600, DPX-L
and QDR-1000) causing a difference in the absolute values
according with the equipment employed, so we have calcu-
lated the percentage difference between groups.

The BMD of the femoral neck in women with trochan-
teric fractures was lower in all studies but one, but the diffe-
rences were significant in only 4 of 10 studies. Likewise
the BMD of the trochanter was lower in all studies but in
this case the differences was significant in the majority of
the studies: 6 out of 8.
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Tab. 2. Percentualny rozdiel v mineralovej denzite kosti u Zien so zlomeninami bedra (trochanterové — cervikalne zlomeniny).
Tab. 2. Percentage difference in bone mineral density of women with hip fractures (trochanteric — cervical fractures).

Studia Odkaz Kréek steh- Trochanter Chrbtica Cela
Study Reference novej kosti Spine kostra
Femoral Total
neck skeleton
Erikson et al. (10) -18" -32° - -
Vega et al. 37 -14* -26" -16" -
Chevalley et al. 3) -5° - - -
Duboeuf et al. 7) +6 - - -
Libanatti et al. (19) -4 -12 - -
Nakamura et al. (26) -13° -22° - -
Karlson et al. (17) -15 =227 -17 -6
Greenspan et al. (15) -6 -5" - -
Schott et al. 3D -5 -2 - -
Mautalen et al. (25) -11° -7 -10° -11°
" p<0,05 alebo viac
"p<0,05 or more
TOTAL FEMORAL spINE TROCHANTER
o »SKELETON NECK
J
.5
ESTIMATED
MEAN
% .10
.15
-20

Obr. 1. Vypocditany priemerny percentualny pokles kostnej denzity Kosti
u Zien s trochanterovymi zlomeninami v porovnani so Zenami s cer-
vikdlnymi zlomeninami. Do tivahy sa vzali vysledKky 10 réznych studii
@3,7,10,15,17,19, 25, 26, 31, 37).

Fig. 1. Estimated average percentage decrease of the bone mineral den-
sity of women with trochanteric fractures compared with women with
cervical fractures. The results of 10 different studies have been consi-
dered (3, 7, 10, 15,17, 19, 25, 26, 31, 37).

BMD chrbtice bola vyhodnotena len v troch studiach:
v dvoch pri lumbalnej chrbtici (17, 37), v ostatnych sa chrb-
tica chapala ako subregion celej kostry (25). Vysledky boli
vsak dost homogénne: u pacientov s trochanterovymi zlo-
meninami bola BMD chrbtice o 10—17 % niz$ia ako u pa-
cienta s cervikdlnymi zlomeninami. Vo vsetkych §tadiach
bol rozdiel signifikantny.

Cela kostra sa vyhodnocovala len v dvoch §tadiach (17,
25).V jednej sau pacientov s trochanterovymi zlomenina-
mi zistil 6 % ubytok v porovnani s pacientmi s cervikalny-
mi zlomeninami a v druhej bol ubytok 11 %. Rozdiel bol
vyznamny iba v druhej stadii.

Obr. 2. Zeny s cervikalnymi zlomeninami mali signifikantne zniZzeni
hrubku kréka a zvicéSeni hlavu stehnovej kosti aj $irku acetabula v po-
rovnani so Zenami s trochanterovymi zlomeninami. Pacientky s tro-
chanterovymi zlomeninami mali naopak signifikantne sten¢enu hrub-
ku Kortexu tela stehnovej kosti (modifikované podla Gliiera a spol.

(14)).
Fig. 2. Women with cervical fractures had a significantly decreased
cortical neck thickness and increased femoral head and acetabular
bone width compared to women with trochanteric fractures. In turn
patients with trochanteric fractures had a significantly decreased fe-
moral shaft cortical thickness (modified from Gliier et al. (14)).

The BMD of the spine has been evaluated in only three
studies: in two series the lumbar spine (17, 37) was used,
and in the order the complete spine was taken as a subre-
gion of the total skeleton (25). The results were however
quite homogeneous: patients with trochanteric fractures had
a spine BMD 10 to 17 % lower than that of patients with
cervical fractures and the difference was significant in all
the series.

Finally, the total skeleton was evaluated in only two stu-
dies (17, 24). In one, patients with trochanteric fractures
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Obrazok 1 znazornuje odhadovany priemerny percen-
tualny rozdiel BMD u pacientov s uvedenymi dvoma typ-
mi zlomenin bedra skimanej v Styroch oblastiach kostry.
V oblastiach s prevahou kortikalnej kosti (celkova kostra a
kréek stehnovej kosti) bol rozdiel ~8 %, kym v oblastiach
s prevahou tramcovej kosti (chrbtica a trochanter) bol roz-
diel ~15 %. To naznacuje, Ze u pacientov s trochanterovy-
mi zlomeninami bedra je mnozstvo ubytku tramcovej kosti
signifikantne vyraznejsie.

ULTRAZVUKOVE VYSETRENIE

Novsie prace ukazali, Ze u pacientok so zlomeninami
bedra st ultrazvukové hodnoty nizsie ako u kontrolnych os6b
(24,31, 34).V dvoch pracach vsak autori zistili, Ze u pacien-
tok s trochanterovymi zlomeninami st ultrazvukové paramet-
re vyznamne nizSie ako u pacientok s cervikdlnymi zlome-
ninami (zoslabenie ultrazvukovych vin (BUA), ich spomalenie
(SOS) a ’stuhnutost™)) (24, 31), kym v inej praci boli hod-
noty BUA sice nizSie, no rozdiel nebol signifikantny (34).

Praca Schotta a spol. (31) je mimoriadne délezita, pre-
toZe ukazala, Ze po prihliadnuti na mozné skreslujice Cini-
tele (vek, Cas v rokoch po menopauze, vyska, hmotnost
a BMD) boli ultrazvukové parametre nezavislymi predik-
tormi typu zlomeniny.

Kedze ultrazvukové vysetrenie odhaluje nielen denzitu
kosti, ale aj ich architekturu a elasticitu, mozno povedat, ze
u zien s trochanterovymi zlomeninami sa zistili zmeny tych-
to vlastnosti tramcovej kosti zadvaznejsie ako u Zien s cer-
vikalnymi zlomeninami.

ANAMNEZA PREDCHADZAJUCICH ZLOMENIN
STAVCOV

Vysledky uverejnené v 4 réznych stadiach (1, 13, 21,
25), ktoré opisali spolu 312 zien s cervikalnymi a 335 Zien
s trochanterovymi zlomeninami, odhalili, Ze predchadza-
juce zlomeniny stavcov boli dvojnasobne castejsie u Zien
s trochanterovymi zlomeninami ako u Zien s cervikalnymi
zlomeninami (35 % oproti 17 %; p<0,001).

Kotowicz a spol. (18) publikovali retrospektivnu §tudiu
o vyskyte zlomenin bedra u Zien, u ktorych sa predtym dia-
gnostikovala zlomenina jedného alebo viacerych stavcov. Z cel-
kového poctu 336 zien, ktoré v Case vertebralnej zlomeniny
nemali v anamnéze zlomeninu bedra, sa v 4788 sledovanych
pacientskych rokoch pozorovalo 52 zlomenin bedra. Pri tro-
chanterovych zlomeninach (13 % pozorovanych oproti 6 %
ocakavanym; p<0,001) bol narast incidencie vyssi ako pri cer-
vikalnych zlomeninach (9 % pozorovanych oproti 6 % ocaka-
vanym; p<0,12). Anamnéza zlomeniny stavca teda zvysuje ri-
ziko vzniku trochanterovej, no nie cervikalnej zlomeniny.

had a diminution of 6 % compared with cervical fractures
and in the other the diminution was 11 %. The difference
was significant only in the latter study.

Figure 1 represents the estimated average percentage
difference of BMD of patients with the two types of hip
fractures at the four skeletal areas studied. In areas of pre-
dominately cortical bone (total skeleton and femoral neck)
the difference was -8 % while in areas of predominately
trabecular bone (spine and trochanter) the difference was -
15 %, this indicated that the amount of trabecular bone loss
was significantly more pronounced in patients with trochan-
teric hip fractures.

ULTRASOUND DETERMINATION

Recent studies have shown that ultrasound values were lo-
wer than those of controls in patients with hip fractures (24,
31, 34). In turn two of these studies have found that patients
with trochanteric fractures had significantly lower ultrasound
parameters than those with cervical fractures (BUA, SOS and
“stiffness™) (24, 31) while in the other study BUA was repor-
ted to be lower but the difference was not significant (34).

The study of Schott et al. (31) is of particular signifi-
cance since it was shown that after adjusting for potential
confounders (age, years since menopause, height weight and
BMD) ultrasound parameters were independent predictors
of the type of fracture.

Thus, if ultrasound gives information not only of bone den-
sity, but also of architecture and elasticity, women with tro-
chanteric fracture have a more severe alternation of these tra-
becular bone properties that women with cervical fractures.

HISTORY OF PREVIOUS VERTEBRAL FRACTURES

The results published in 4 different series (1, 13, 21, 25) that
all together reported 312 women with cervical and 355 with

trochanteric fractures disclosed that previous vertebral
fractures were twice as common in women with trochante-
ric fractures compared to those with cervical fractures (35
% vs 17 %; p<0.001).

Kotowicz et al. (18) made a retrospective study on the
frequency of hip fractures in women who were first diagno-
sed with bone or more vertebral fractures. A total of 336
women with no history of hip fracture at the time of their
vertebral fracture suffered 52 hip fractures in 4778 patient-
years of follow up. The excess incidence was greater for
trochanteric fractures (13 % observed vs 6 expected;
p<0.001) than for cervical fractures (9 % observed vs 6 ex-
pected; p=0.12). Thus a previous history of a vertebral frac-
ture implies a definite increased risk of sustaining a tro-
chanteric fracture but not a cervical fracture in the future.
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HISTOMORFOMETRICKY PROFIL

Od uverejnenia predchadzajucich prehladov (22, 23) ne-
boli publikované ziadne prace o histomorfometrickych cha-
rakteristikach pacientok s cervikalnou alebo trochanterovou
zlomeninou bedra. U pacientok s trochanterovou zlomeni-
nou sa zistil signifikantne nizsi objem tramcovej kosti, nez to
bolo v porovnani s pacientkami s cervikdlnymi zlomenina-
mi (20, 28). Uitewaal a spol. (35) pozorovali, Ze objem tram-
covej kosti, denzita povrchu tramcov a priemerna hrubka steny
boli vyznamne niz$ie u pacientov s trochanterovou zlomeni-
nou. Autori predpokladali, Ze trochanterové a cervikalne zlo-
meniny bedra postihuju dve rozli¢né skupiny populacie; tro-
chanterové zlomeniny st asociované s osteoporézou a tvoria
homogénnejsiu skupinu. T4 ista $tudia nasla pri cervikalnych
zlomeninach velka variaciu v parametroch $truktiry kosti;
v mnohych pripadoch nebol ubytok kosti signifikantny.

V inej praci bol jediny rozdiel medzi trochanterovymi
a cervikalnymi zlomeninami v tom, Ze kost u pacientok
s trochanterovymi zlomeninami mala niz$iu priemernt kor-
tikalnu hrabku (16).

TRAUMA A TYP ZLOMENINY

Nakamura a spol. (26) vyhodnocovali traumu a pred-
chadzajucu zlomeninu bedra u 100 konzekutivne vybera-
nych zien. Medzi trochanterovymi a cervikalnymi zlome-
ninami nenasli rozdiely. Iba 2 pacientky utrpeli zlomeninu
bez traumy a u oboch i§lo o subkapitalovii vnutrokibovi
varietu (typ cervikalnej zlomeniny). Greenspan a spol. (15)
spracovali detailnu §tdiu biomechaniky paduu 112 pacien-
tov so zlomeninami bedra (85 zien a 27 muzov). Vo vztahu
k energii padu alebo k jeho charakteristikdm sa medzi tro-
chanterovymi a cervikalnymi zlomeninami nespozorovali
ziadne vyznamné rozdiely. Biomechanika padu zrejme nie
je faktorom podmienujucim lokalizaciu zlomeniny bedra.

PROXIMALNE DIMENZIE STEHNOVEJ KOSTI

Gluer a spol. (14) zistovali pomocou rtg snimok rozmery
proximalnej Casti stehnovej kosti panvy 162 Zien so zlomeni-
nami bedra. Redukovana hriibka kortexu tela stehnovej kosti
a kory krcka femuru, ako aj Sirsia oblast trochantera boli sig-
nifikantne asociované so zvySenym rizikom zlomeniny bedra.

Zeny s cervikalnou zlomeninou mali vyznamne zniZe-
nu hrabku kéry krcka, zvacsent hlavu stehnovej kosti a Sir-
ku acetabula v porovnani so Zenami s trochanterovymi zlo-
meninami. Pacientky trochanterovymi zlomeninami mali
signifikantne znizenu hrubku kortexu tela stehnovej kosti
v porovnani so Zenami s cervikalnymi zlomeninami (obr.

HISTOMORPHOMETRIC PROFILE

Since the previous reviews (22, 23) no other studies on
the histomorphometric characteristics of patients with cervi-
cal or trochanteric fractures have been published. As previo-
usly reviewed, the trabecular bone volume was found to be
significantly lower in patients with trochanteric fractures com-
pared with patients with cervical fractures (20, 28). Uitewaal
et al. (35) observed that the trabecular bone volume, trabecu-
lar surface density and mean wall thickness were all signifi-
cantly lower in patients with trochanteric fractures. The aut-
hors were of the opinion that trochanteric and cervical hip
fractures represented two different populations; trochanteric
fractures were associated with osteoporosis and constituted
a more homogeneous group. The same study found a large
variance in bone structural parameters in cervical fractures,
and in many cases there was no significant bone loss.

In another study, the only difference observed between
trochanteric and cervical fractures was that the bone in pa-
tients with trochanteric fractures had a lower average corti-
cal thickness (16)

TRAUMA AND TYPE OF FRACTURE

Nakamura et al. (26) evaluated in 100 consecutive wo-
men the trauma preceding a hip fracture. No difference bet-
ween trochanteric or cervical fractures was observed. Only
2 patients suffered the fracture without trauma and both were
of the subcapital intracapsular variety (a type of cervical
fracture). Greenspan et al. (15) also made a detailed study
of fall biomechanics in 112 patients (85 women and 27 men)
with hip fractures. No significant difference was observed
between trochanteric and cervical fractures with respect to
fall energy or fall characteristic. Thus, fall biomechanics
does not appear to determine the location of hip fracture.

PROXIMAL FEMUR DIMENSIONS

Gluer et al. (14) have determined on the pelvic radiographs
the dimension of the proximal femur of 162 women with hip
fractures. Reduced thickness of the femoral shaft cortex and
the femoral neck cortex and a wider trochanteric region were
significantly associated with an increased risk of hip fracture.

Women with cervical fractures had significantly decreased
cortical neck thickness and increased femoral head and aceta-
bular bone width than women with trochanteric fractures. Pa-
tients with trochanteric fractures had significantly decreased
femoral shaft cortical thickness compared with women with
cervical fractures (Fig. 2). Thus, pelvic structure (acetabular
width) is associated with cervical fractures while close to the
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1). Panvova Struktara (Sirka acetabula) suvisi teda s cervi-
kalnymi zlomeninami, kym pri Gbytku kortikalnej hrabky
tesne pri lokalite cervikalna zlomenina asociuje s tbytkom
v kréku a trochanterova zlomenina s ubytkom v tele steh-
novej kosti.

Na zéklade tychto nalezov mozno predpokladat, Ze rizi-
ko vzniku cervikalnej zlomeniny zavazne ovplyviuje bio-
mechanika vyplyvajiica z anatémie panvy. Cim je acetabu-
lum Sirsie, kym lateralnejsie st umiestnené hlava a kréek
stehnovej kosti, a tym sa zvac¢Suje moment sily medzi late-
ralnou stranou velkého trochantera a stredom panvy. Ak je
moment sily va¢si, normalne zatazenie ramena sily (stav,
pri ktorom je femoralna hlava fixovana v acetabulu a pria-
ma sila na femur spésobuje ohybanie krcka stehnovej kosti)
moze viest k zvySenej koncentracii tlaku v cervikalnej ob-
lasti proximalneho femuru. Biomechanické vysvetlenie tro-
chanterovych zlomenin je ovela jednoduchsie. Pretoze kost-
ny hrbol velkého trochantera je na hornej Casti lateralnej
strany stehna pri pade pravdepodobne viac vystaveny pria-
memu narazu, tensia kortikalna vrstva v tejto lokalizacii
sposobi niZ§iu rezistenciu proti zlomenine.

PATOFYZIOLOGIA

Konfiguracia proximalnej stehnovej kosti vedie k roz-
li¢nym typom zlomenin v réznych anatomickych lokaliza-
ciach. Na zaklade dvojdimenzionalnej, pocitacom spraco-
vanej zlozkovej analyzy (2) a dvojdimenziondlnej
a trojdimenzionalnej analyze zatazenia (30, 36, 38) sa zis-
tilo, ze cervikalne zlomeniny postihuju kost, ktora v prie-
reze pozostava priblizne z 25 % kortikalneja 75 % tramco-
vej kosti. Trochanterové zlomeniny postihuju kosti, ktoré
su v priereze asi z 80—90 % tramcové. Riziko zlomeniny
v kazdej z uvedenych lokalizécii teda ovplyviiuji mecha-
nické vlastnosti rozdielnych typov kosti.

Vekom sa u muzov a Zien straca tramcova kost v §pe-
cificky rozli¢nej miere. Ak sa tento stav skomplikuje es-
trogénovym deficitom, u Zien mdze nastat zrychleny uby-
tok kosti a zvacsit sa riziko vzniku trabekuldrnej zlomeniny
v trochanterovej oblasti femuru. V dlhych kostiach sa vSak
kortikalna kost rozsiruje (33) a "moment inercie” spdso-
buje, Ze jej rozSirovanim stupa rezistencia na mechanicku
zataz, aj ked kortexy sa stenc¢uju. Tento mechanizmus chra-
ni kortex starnticich dlhych kosti pred zlomeninami. Ked-
ze schopnost kosti rozsirovat sa zavisi od pritomnosti pe-
riostu a kedze nemame dokaz o perioste v intrakapsularnej
oblasti stehna, kré¢ek stehnovej kosti nema z rozsirovania
kortexu uzitok, a preto je nachylny k zlomenindm. Sten-
¢ovanie kortexu totiz nekompenzuje narastom kortikalne-
ho diametra. Tento jav sa d4 demonstrovat iba na tejto Cas-
ti kostry (8).

site diminutions of cortical thickness — neck or shaf — are
associated with cervical or trochanteric fracture respectively
Based on these findings, one could hypothesize that the
risk of developing a cervical fracture is strongly influenced
by the biomechanics which result from the pelvic anatomy.
When the acetabular bone width is increased, the femoral
head and neck are displaced more laterally thus increasing
the moment arm developed between the lateral aspect of
the greater trochanter and the pelvic centrum. When the
moment arm is increased in this fashion, normal cantilever
bending (a condition whereby the femoral head is fixed in
the acetabulum and a direct force on the femur causes ben-
ding on the femoral neck) may result in an increased con-
centration of stress in the cervical region of the proximal
femur. On the other hand, a biomechanical explanation of
trochanteric fractures is much simpler. Since the bony pro-
minence of the greater trochanter at the upper part of the
lateral aspect of the thigh is more likely to be exposed to
a direct impact as the result of a fall, a thinner cortical shell
at this location will result in a lower resistance to fracture.

PATHOPHYSIOLOGY

Because of the configuration of the proximal femur the
different types of the fractures occur at different anatomical
sites. Based on two-dimensional computer-based finite ele-
ment analyses (2), as well as two-and three-dimensional stress
analyses (30, 36, 38), the cervical fracture involves bone
which, the in cross-section, is about twenty-five cortical and
seventy-five percent trabecular. The trochanteric fracture in-
volves bone which, in cross section is about eighty to ninety
percent trabecular. Therefore, the mechanical properties of
these different types of bone affect the fracture risk at each of
these sites. With age, trabecular bone is lost specific diffe-
rential rates in men and women. If estrogen deficiency is in-
volved, women may have an accelerated rate of bone loss and
therefore their risk of sustaining trabecular fractures in the
trochanteric region of the femur may increase. However, in
the long bones, cortical bone expands (33) and because of
a property known as “moment of inertia”, as the bone ex-
pands, the resistance to mechanical loads increases even tho-
ugh the cortices may become thinner. This then protects the
cortices of the aging long bones from fracture. However, sin-
ce the ability for the bones to expand is dependent on the
presence of a periosteum, and since their is no evidence of
a periosteum in the intracapsular region of the femur, the fe-
moral neck does not benefit by this ability to undergo corti-
cal expansion. It is therefore susceptible to fracture because,
as the cortex thins, there is no compression of an increase in
cortical diameter. This is the only part of the skeleton that
demonstrates this phenomenon (8).
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RIZIKOVE FAKTORY CERVIKALNYCH
A TROCHANTEROVYCH ZLOMENIN

Uz sme uviedli, ze predchadzajica zlomenina trochan-
tera stavcov zvysuje riziko skor trochanterovej ako cer-
vikalnej zlomeniny (relativne riziko (RR) 2,3 oproti 1,3;
p=0,07) (18).

Podobne pokles kostnej denzity chrbtice o 1 SD uz-
Sie suvisi skor s trochanterovymi ako s cervikalnymi zlo-
meninami (RR 2,2 oproti 1,3) (4). Aj ked tento rozdiel
nie je Statisticky vyznamny, v niekolkych $tadiach sa po-
zorovalo, ze tento nalez koreSponduje s nizSou BMD
chrbtice u pacientok s trochanterovymi zlomeninami
v porovnani s pacientkamis cervikalnymi zlomeninami
(17, 25, 37).

Ta ista skupina autorov neskor opisala, ze vyssi vek
(RR 1,4 v péfroénom obdobi), ¢astejsie bolesti chrbta (RR
1,7) a nizsia denzita patovej kosti (RR 2,0) nezavisle zvy-
Suju pravdepodobnost vzniku trochanterovej zlomeniny na-
miesto cervikilnej zlomeniny (11). Castejsie bolesti chrb-
ta maji pravdepodobne vztah k Castej$im vertebralnym
zlomenindm u pacientok s trochanterovymi zlomeninami.
Nizsia BMD pétovej kosti koresponduje s nizSou BMD
tych oblasti kostry, v ktorych je prevaha tramcovej kosti
(pozri vyssie).

Velmi zaujimavé je pozorovanie, Ze anamnéza gravidity
pri zlomeninach bedra silno zvysuje riziko cervikalnej zlo-
meniny namiesto trochanterovej zlomeniny (RR 2,9) (11).
Kedze panvové Struktiry — zvacsena Sirka acetdbula — st
asociované s cervikdlnymi zlomeninami (14), vabi to k do-
hadom o silnej tendencii zdedit charakteristiky panvovych
rozmerov spolu s vysSou pravdepodobnostou cervikalnych
zlomenin. Ak by sa zistilo, ktory typ zlomenin bedra po-
stihuje matky, pomohlo by to vysvetlit tento problém.

Iné pozorovanie tej istej skupiny odhalilo, zZe kym me-
ranie BMD a z neho vyplyvajica predpovedatelnost tro-
chanterovych zlomenin nezavisela od veku, cervikalne zlo-
meniny u 80-ro¢nych starSich pacientok sa prakticky
neasociovali so stratou BMD.

ZAVER

Typ zlomeniny zrejme nesuvisi so silou poésobiacou pri
zraneni, ¢i s typom padu; musi teda suvisiet s niektorymi
vnutornymi vlastnostami bedra, ako je hustota a architek-
tura kosti a/alebo panvové Struktury.

Zeny postihnuté trochanterovou zlomeninou maja sku-
tocne zavaznejSiu a generalizovanu stratu kosti — obzvl1ast
tramcového komponentu — ako Zeny s cervikalnymi zlo-
meninami. To dokazuju histomorfologické vysetrenia, BMD
trochantera, chrbtice a pétovej kosti, ultrazvukové merania
a signifikantne vysS$ia frekvencia vertebralnych zlomenin.

RICK FACTORS-FOR CERVICAL OR
TROCHANTERIC FRACTURES

It has already been mentioned that a previous vertebral
fracture increases the risk of a trochanteric more than for
a cervical fracture (relative risk (RR) 2.3 versus 1.3; p=0.07)
(18).

Likewise a ISD decreased bone density of the spine is
more strongly related to trochanteric than to cervical frac-
tures (RR 2.2 versus 1.3) (4). Although the difference is
not statistically significant this finding is consistent with
the lower BMD of the spine in patients with trochanteric
versus cervical fractures observed in several studies (17,
25, 37).

The same group recently reported that greater age (RR
1.4 per 5 years), more frequent back pain (RR 1.7), and
lower calcaneal bone density (RR 2.0), independently in-
creased the odds of suffering trochanteric instead of cer-
vical fractures (11). The more frequent back pain is pro-
bably related to the greater frequency of vertebral fractures
found in patients with trochanteric fracture. The lower cal-
caneal BMD is also consistent with the lower BMD of
skeletal areas that contain predominantly trabecular bone
(see above).

A very interesting observation was that a maternal his-
tory of hip fracture strongly increased the risk of cervical
instead of a trochanteric fracture (RR=2.9) (11). Since pel-
vic structure — increased acetebular width — was associa-
ted with cervical fractures (14) it is tempting to speculate
that perhaps there is an strong tendency to inherit the cha-
racteristic of the pelvic dimensions thus making more like-
ly the inheritance of cervical fractures. The knowledge of
what type of hip fracture was suffered by the mothers wo-
uld help to elucidate this point.

Finally, another observation from the same group dis-
closed that while the ability of BMD measurments to pred-
ict trochanteric fractures was not influenced by age, cervi-
cal fractures were practically not associated with BMD loss
patients aged 80 years and over (27).

CONCLUSIONS

The type of hip fracture does not appear to be related to
the force of the injury or to the characteristics of the fall
preceding the fracture. Thus, the type of fracture has to be
related to some intrinsic properties of the hip such as bone
density, bone architecture and/or pelvic structure.

Those women who suffer a trochanteric fracture have
indeed a more severe and generalized bone loss -especially
of the trabecular component — than women with cervical
fracture. This has been shown by studies of histomorpho-
metry, BMD of the trochanter, spine and calcaneus, ultra-
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Trochanterova zlomenina je teda dosledkom nedostatocnosti
samej kosti, obzvlast tramcovej kosti. Tato nedostato¢nost
s narastajucim vekom pacientky rastie, ¢o vysvetluje roz-
diel vo veku medzi pacientkami s oboma typmi zlomenin.
Cervikalne zlomeniny nesuvisia tak Gzko s generalizo-
vanym Ubytkom kosti. Je pravda, Ze BMD niektorych ob-
lasti kostry, ako napriklad chrbtica, nie je signifikantne niz-
Sia ako u rovnako starych kontrolnych protikladov, ¢o je
obzvlast viditeIné vo veku priblizne 80 rokov. Je teda moz-
né, Ze cervikalne zlomeniny uzsie suvisia s panvovymi Struk-
tarami (vdcsia Sirka acetabula, vonkajsi priemer krcka steh-
novej kosti sa s vekom nerozsiruje) a k tomu treba priratat
narast fokalneho ubytku kosti. Typické vlastnosti panvovych
Struktur by mohli suvisiet s vyskou — o je asi zretelnejSie
u pacientok s cervikalnou zlomeninou — a so zvySenym
rizikom dedi¢ného sklonu k cervikalnej zlomenine.
Existuje dostatok dokazov pre tvrdenie, Ze dva hlavné typy
zlomenin bedra pravdepodobne sposobuju rozlicné patofyzio-
logické procesy. Ak tieto dva typy reaguji na liecbu odlisne
a maju rozne dosledky, potom by sa vo vsetkych klinickych
a epidemiologickych §tudiach mali posudzovat samostatne.
Faktom zostava, ze prostriedky prevencie osteoporotickych
zlomenin zvysuji BMD trochantera viac ako BMD kr¢ka steh-
novej kosti (5, 12). Je preto mozné, Ze v prevencii trochantero-
vych zlomenin budu u¢innejsie ako v prevencii cervikalnych
zlomenin, o je hypotéza, na zdklade ktorej by sa vyzadovalo
osobitné lieCenie tychto zlomenin a ktoru treba overif.
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VYBRANA ARTRITIDA STERNOKLAVIKULARNEHO KIL.BU U PACIENTOV ZAVISLYCH OD HEROINU

A/ALEBO HIV POZITIVNYCH: 3 PRIPADY

ISOLATED STERNOCLAVICULAR JOINT ARTHRITIS IN HEROIN ADDICTS AND/OR HIV POSITIVE PATIENTS:

THREE CASES
Clin Rheumatol, 12, 1993, ¢. 3, s. 422—425.

Autori predkladaju kazuistiky 3 pacientov, u ktorych sa
objavila septick4 artritida sternoklavikularneho kibu. Ide
o chorych, ktori su zavisli od drog a aplikovali si intrave-
ndzne heroin. Navyse sa zistilo, Ze pozorovani pacienti su
HIV pozitivni. Je vSeobecne zname, Ze infek¢na artritida
vznika Casto u tych jedincov, ktori si aplikuju drogu intra-
vendzne. Je vSak zriedkava u tych, ktori s HIV pozitivni,

aj ked je zname, Ze tito pacienti majui naklonnost k bakte-
ridlnym infekcidm. V jednom z pripadov bol zlaty stafylo-
kok citlivy na metocilin zodpovedny za septicku artritidu.
V dal§om pripade sa artritida sternoklavikularneho kibu
kombinovala so zapalom pluc.

K. BOSMANSKY



