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Migration and inducible displacement of 
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Introduction: A minimum of early migration and inducible 
displacement are good prognostic factors for future implant 
outcome. The purpose of this study was to compare migra- 
tion and inducible displacement for two different tibial c o n -  
ponent surfaces. The Freeman-Samuelson hydroxyapatite 
coated (F/S-HA) (Protek, Bern) prosthe. 
Galante II (MG 11) (Zimmer, Warsaw) h 
stem, pegs and four screws for initial stability. The F/S-HA- 
prostheses is coated with hydroxyapatite while the MG I1 
rely on a titanium fiber mesh wrface for bone ingrowth 

Puricwts and method.\: 5 1 knees with osteoarthritis were 
randomly allocated to one of the prosthetic systems. Within 
the first week and at 2-, 6- and 12 months post operative ra- 
diographs for RSA (roentgenstereophotogrammetric analy- 
sis) were taken. In addition at 2 and 12 months each knee 
was examined with RSA exposures in the standing weight 
bearing position with internal and external rotation torque of 
10 Nm applied to the foot. Inducible displacement of the tib- 
ial component was calculated. The 
0 .1  for rotation and 0.2 mm for translation. Maximal total 
point motion (MTPM) was used to denote magnitude to mo- 
tion of  the marker which moved the most irrespective of di- 
rection. 

Results: Clinically there was no statistical difference be- 
tween the two groups. The mean MTPM at 2, 6 and 12 
months was 0.8 mm (SD 0.58, 0.38, 0.59) for the MG-II 
knees and the corresponding values for the F/S-HA-knees 
were 0.5,0.6 and 0.7 (SD 0.35,0.3X, 0.28). The MG-I1 pros- 
theses displayed more subsidence and anterior lift than the 
F/S-HA component (p 5 0.01 Student t-test). At two months 
the F/S-HA implants displaced smaller translation at internal 
rotation torque (p 50.05) and smaller rotation about the sag- 
ittal axes at external rotation torque (p 5 0.02). At one year 
the FS-HA prostheses displayed smaller rotation about the 
transverse axes at internal rotation torque (p 5 0.02). The 

MG-I1 group had less inducible displacement at one year 
compared to the two months follow-up, in the F/S-HA- 
group there was no change. 

Disc,u.s.sion: Both implant systems displayed small induc- 
ible displacement and small migration rates. These values 
are smaller than previously reported for most designs. The F/ 
S-HA prostheses had less migration and inducible displace- 
ment at 2 months which may indicate a faster induction of 
bone apposition. The more constrained articular wrface of 
the tibial component for the FS-HA knee did not affect the 
interface stability. The stable fixation of these two prosthetic 
systems points towards bony apposition and may predict 
good long term results. 

Snpported hy ,yronfs ,from: Swedish Association Against 
Rheumatism, G & E Asker Foundation, Giiteborg Medical 
Society, Konung Gustav V:s XO-Arsfond, Swedish Society 
of Medicine, Handlanden Hjalmar Svensson's Foundation. 

Accuracy of migration analysis in total hip 
arthroplasty-digitised and conventional 
radiography vs. radiostereometric analysis 

Henrik Molchuu', Johan Kiii-rholrri', Yu X i n g  Wung', ond 
Peter Herherrs' 

' Departments of Orthopeadics and 
Diagnostic Radiology, Sahlgrenska University Hospital, 
S-4 13 45 Gotehorg, Sweden 

We assessed the accuracy of migration measurements on 
conventional and digitiLed radiographs of total hip arthro- 
plasties by comparing the results with radio-stereometry, 
(RSA). 4 stem and -3 acetabular designs were studied. 2 of 
the stcm designs and I cup design were uncemented. 180 
manual and 202 digitized mearurements were done on 120 
conventional radiographic examinations. 

The readings on digitized radiographs did not differ from 
the manual measurements on the same radiographs. A com- 
parison of the measurements from plain radiographs and 
with RSA of the femoral stems revealed an accuracy, (abso- 
lute mean + 2 SD) of between 3,0 and 12,3 mm depending 
on the choice of landmarks. The greateat accuracy was ob- 
tained by using tantalum markers inserted into the greater or 
lesser trochanter and the shoulder of the ?tern. The most me- 
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dial point of the lesser trochanter proved to be the best bony 
landmark. Measurements, including the centre of the femo- 
ral head and the greater trochanter, were associated with 
poor accuracy. The accuracy for horizontal cup migration 
varied from 4.4 to 6.5 mm and the accuracy for vertical mi- 
gration varied between 4.4 and 6.3 mm. 

The intraobserver error (2 SD) ranged from 1.6 to 5.6 
mm. The corresponding figures for the interobserver error 
were 2.6 and 6,6, respectively. One of the cemented cup de- 
signs was associated with inferior accuracy. Stem design did 
not affect the accuracy. 

el. There was no Willert phenomenon which would have 
suggested submicron PE particles. 

Di,sc.rc.s.sion: This early osteolysis does not seem to be pri- 
marily caused by PE wear debris, as PE particles were not 
seen in the membrane, and the liner was not markedly wom. 
An interesting finding was debonding at the cement-prosthe- 
sis interface, which might be the primary feature in the initi- 
ation of these prosthetic loosenings, and may lead to addi- 
tional mechanical failure of the cement mantle. These 
changes might explain the abundant presence of particulate 
PMMA in the fibrous membrane surrounding the cement 
mantle. 

Early failure of PMMA precoated femoral 
components in total hip arthroplasty 

Kjdd Sghalle, Joan Rec ho ld ,  Ramon Gusrilo, 

Changes in bone mineral densities after 
two different uncemented THA's- 
preliminary results in a randomized trial 

John Milhauer 

Department of Orthopedics, HCMC, Minneapolis, M N ,  
USA 

Introdrccrion: Prostheses with PMMA precoating have been 
developed to further improve the fixation between cement 
and prosthesis. This paper reports 9 cases with early failure 
of PMMA precoated femoral components within three years 
after primary total hip arthroplasty (THA). 

Methods: Nine patients (68 (63-71) years) with osteoar- 
thritis underwent primary THA using a PMMA precoated 
stem. In all cases, a noncemented acetabular component 
(Harris-Galante) and cemented PMMA precoated Harris- 
Galante femoral component with a 28 mm head (Zimalloy@) 
were used. The femoral component was cemented with vac- 
uum mixed Simplex@ using distal plugging and proximal 
pressurization. Initially the patients did well, but 1-2 years 
after surgery they complained of hip pain. Radiographs 
showed progressive osteolysis around the femoral compo- 
nent. Sedimentation rate and C-reactive protein was normal 
in all cases. Revision THA was performed 37 (1548) 
months after primary arthroplasty. The femoral components 
were debonded from the surrounding cement mantles, were 
surrounded by a thick fibrous membrane, and were easily 
removed. Cultures from the joint, femoral canal, and pros- 
thesis surface were all negative. Revision THA was unevent- 
ful and all patients are now doing well, 10-24 months after 
revision. 

Results: Radiologic evaniinurion: after primary THA all 
stems were well cemented with no radiolucent zones. Before 
revision, all stems were surrounded by extensive progressive 
osteolysis and all stems had migrated. Debonding between 
prosthesis and cement was obvious in most cases. Histologi- 
c,ul,findings (from fibrous membrane and joint capsule) were 
systematically evaluated using conventional and polarized 
light microscopy. The membrane consisted of fibrous tiswe 
with many histiocytes and foreign body giant cells. Brown 
barium containing particulate PMMA was seen in all mem- 
branes. There were no signs of acute inflammation, and no 
polyethylene (PE) nor metal particles at the microscopic lev- 

PM Gelirchen', MM Petersen', PK Nielsen', J Retpen' 
und B Lu,idl 

' Departments of Orthopaedics and 
* Nephrology, Rigshospitalet, University of Copenhagen, 

Denmark 

Introdnc.tion: The preliminary results of adaptive bone re- 
modelling after THA in a prospective randomized trial with 
two different designs of femoral components are presented. 

Mutrriul und metliods: Eleven patients were randomized 
to either Bimetric primary femoral stem (n=6) or Ranavat 
stem (n=5). The stems were collarless with proximal porous 
coating and implanted using uncemented technique. Bone 
mineral density (BMD) were measured using DEXA, at cal- 
car and the minor and greater trochanteric regions. The mea- 
surements were performed postoperatively and with follow- 
up after 3 and 6 months. 

Results: In the calcar region the BMD had decreased 
13.0% 6 months after implantation of the Ranavat stem and 
15.9% after implantation of the Bimetric stem. At the lesser 
trochanter a decrease of 18.1% after Ranavat and 2.6% after 
Bimetric was seen. At the greater trochanter the decrease 
was 10.1% after Ranavat and 9.3% after Bimetric. In the 
proximal tibia of the operated leg a decrease of 7.4% was 
5een after Ranavat and an increase of 3.0% after Bimetric. In 
the contralateral healthy leg a decrease of 8.0% was seen 
after Ranavat and 2.7 % after Bimetric. 

Conclusion: These preliminary results may indicate that 
the design of the Ranavat stem causes more vtress shielding 
at the lesser trochanter compared to the Bimetric stem. How- 
ever these results are preliminary and more patients and 
longer follow-up are needed before any definite conclusion 
can be made. 
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Intedintra-observer variation in the 
evaluation of radiographic healing after 
posterolateral lumbar fusion (PLF) 
F B Christensm, K Thomsen, S Eiskjct.1; M Lauersen, 
.I Gelineck and C Bunger 

Spine Section, Department of Orthopaedics, University 
Hospital of Aarhus, Denmark 

Introduction: During recent years PLF with or without pedi- 
cle screws has become more frequently used in the treatment 
of segmental instability combined with central or lateral 
nerve compression of the lumbar spine. Published radiologi- 
cal success rates for PLF varies from 60% to 9.5%. However, 
the question remains whether the x-ray assessment is reli- 
able due to implant overlapping the bone graft or presence of 
pseudarthrosis in oblique planes. Fusion criteria are often 
poorly defined. The aim of the present study was to evaluate 
interobserver and intraobserver variability in the description 
of bone graft fusion as viewed on standard x-rays of the lum- 
bar spine. 

Material and methods: In a prospective design 129 pa- 
tients were randomized to PLF with CDI or without and 
evaluated after one 1 year. The first 32 patients with CD and 
36 patients without instrumentation comprised the material 
for this study. One consultant radiologist (Ra), 2 spine sur- 
geons (Sl&S2) and 2 registrars (ReI&Re2) rated the x-rays 
blindly two times, with a interval of 3 weeks. Intra-/ and in- 
terobserver variation were measured with Kappa statistic 

Results: The mean intraobserver variation (Kappa-val- 
ues): Ra=0.72, S 1=0.45, S2=0.53, Rel=0.53 and Re2=0.59. 
All mean Kappa-values were classified as fair to good agree- 
ment. Complete bilateral union on the LS/Sl level was ob- 
.;erved in 68% (mean, range 36%-77%) and on the L4LS 
level in 66% (39%-67%). 

Conchsiont This study demonstrates the need for use of 
standardized criteria in the evaluation of PLF. 

Changes in bone mineral after fusion in the 
lumbar spine with pedicle screw technique 
A longitudinal study with 1 year follow-up 
P Martin Cehrchen’, Michael M Petersen’, 
Pulle K Nielsen’, Thomas Kier‘ 

‘Departments of Orthopaedics and 
* Nephrology, Rigshospitalet, University of Copenhagen, 

Denmark 

Fourteen patients (F/M=8/6) who had a posterolateral fusion 
in the lumbar spine with pedjcle screw technique and bone 
grafting, were scanned 7 days, IH, 3 ,6  and 12 months post- 
operatively. BMC was measured at the fusion graft site. 
BMD was measured above the fusion (LI), below the proxi- 
mal screws (PS) and above the distal screws (DS). 

Results: At the fusion graft site BMC decreased 64% 
within the first 6 weeks followed by an increase of 19% at 12 
months follow-up. In the potentially stress shielded regions 
(PS and DS) BMD had decreased 3.4% at 12 month?; follow- 
up. In L1 a decrease of 3% was seen during the first 6 
months followed by an increase of 2%. 

Conclusion: The significant decrease at the graft site 
could be explained by a local resorption during the induction 
of new bone formation. The decrease seen in L1 followed by 
an increase may be the result of mobilization. Only a moder- 
ate decrease in BMD could be demonstrated in potentially 
stress shielded regions. 

Bone mass and physical activity- 
comparison between loaded and unloaded 
skeletal regions 

Magniis Kurisson, Ralph Husseri i~~,  Kurl Ohrarir 

Department of Orthopaedics, Malmo University Hospital. 
Malmo, Sweden 

The bone mineral density (BMD) was measured in 56 male 
and 33 female athletes, 18-40 years of age, as well as in 64 
male ex-weight lifters, 35-79 years of age. The active ath- 
letes were compared with 95 age and gender-matched con- 
trols, the ex-weight lifters with 133 male controls. BMD was 
measured in the upper part of the skull, a region virtually 
unaffected by physical load, and in total body and femoral 
neck, The male athletes had a 3% higher BMD in the total 
body, 12% in the hip, whereas BMD in the upper part of the 
skull was 10% lower, as compared with the controla. Female 
athletes had a 4% higher total body BMD and a 10% higher 
hip BMD, whereas BMD of the upper part of the skull was 
7% lower. Also, ex-weight lifters close to active career had 
higher bone mass in total body and femoral neck and lower 
BMD in the upper part of the skull as compared with con- 
trols. After 6.5 years of age no difference was found in any of 
the measured regions. 

Conclusion: Active athletes have high bone mass in 
weight-loaded skeletal regions and low in unloaded regions. 
After exercising career these differences seem to be reduced. 

Introduction: The purpose of this study was to determine 
changes in bone mineral content (BMC) at the 5ite of the 
posterior fusion grafts and changes in bone mineral density 
(BMD) above the level of fusion and in potentially stress 
shielded regions at the fiision level. 

Mareriul and methods: Bone mineral measurements were 
performed by Dual Energy X-ray Absorptiometry (DEXA). 
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Comparison of load transfer across normal 
and rheumatoid glenoids 

Michel Dulstra, Lars Hvnrik Frich, Otto Sneppen 

Biomechanics Laboratory, University Hospital of Aarhus, 
Randersvej 1, DK-8200 Aarhus 

Introduction: Rheumatoid arthritis (RA) is known to have a 
profound effect on the bone quality near the affected joint. 
For the glenoid, it has been shown recently that the trabecu- 
lar bone structure is severely damaged in patients suffering 
from RA in the shoulder. Both the presence of large cysts 
and a reduction in  the size of the trabeculae result in a sub- 
stantial reduction of the trabecular structure's stiffness and 
strength. How this affecta the load transfer across the gle- 
noid in comparison to a normal glenoid is the central ques- 
tion for this study. 

Method; Load transfer wag studied using a 3-dimensional 
finite element (FE) model of the glenoid. In this model 
(1,610 elements and 2,024 nodes), pathological bone condi- 
tions were simulated by a 90% reduction of the stiffness of 
the trabecular core of the glenoid and a 50% reduction of the 
stiffness of the cortical shell. For external loading, the gleno- 
humeral (GH)joint force was simulated for abduction of the 
arm from 30 to 180 deg. (increment: 30 deg.). 

Resulrs: For the full range of abduction, the highest stress- 
es were always found in the anterior part of the glenoid, 
whereby the locus of the stress peaks moved inferiorly with 
increasing abduction angle. In case of RA, higher stress lev- 
els and larger deformations were found throughout the 
whole glenoid ah the subchondral plate is being pushed 
deeper into the glenoid. When merely the trabecular bone 
was affected by RA, stress levels rose up to 60% compared 
to the normal case. At the same time, the maximal inward 
displacement ofthe subchondral plate increased up to 163%. 
When the cortical bone was affected as well, these values 
were 45% and 343% respectively. 

Conihsion:  The FE analyses showed that a RA glenoid 
looses its normal ability to withstand the GHJoint force. It is 
subjected to higher stresses and much larger deformations 
than a normal glenoid. In addition to the intrinsic lOS5 of 
strength by the architectural changes of the trabecular struc- 
ture, a RA glenoid thus becomes extra liable to fractures. Al- 
though not explicitly evaluated in the present study, this will 
also have implications for the placement of a total shoulder 
arthroplasty. As present glenoid components have a keel an- 
chorage in the central glenoid, their stability in RA patients 
will also be impaired by the condition of the bone quality. 

Kinematics of the lateral ligamentous 
constraints of the  elbow 
Bo Sanderhuff Olsen, Michael Vmsel, Mir,hel Dalstra, 
Jens 0 S@jbjerg, Otto Sneppen 

Biomechanics laboratory, University Hospital of Aarhus, 
Randersvej I ,  DK-8200 Arhus 

Intinduction: Only few reports on the lateral elbow joint sta- 
bilizers exists. The object of the present study was to evalu- 
ate the lateral ligamentous constraints of the elbow kinemat- 
ically. 

Material and methods: 28 osteoligamentous elbow joint 
specimens were included. Median age at death was 70 (47- 
86) years. The specimens were tested in an experimental 
stress apparatus. A small moment of 0.75 Nm. was used dur- 
ing sti-ess, since this allowed repeated testings of the liga- 
ments. Sequential ligament dissections were performed in 
the lateral collateral ligament (LCL), the annular ligament 
(AL) and the lateral ulnar collateral ligament (LUCL). These 
three structures constitutes the lateral collateral ligament 
complex (LCLC). Paired statistics were used, and results 
were significant when p < 0.05. 

Results: Cutting the LCLC did not affect joint laxity dur- 
ing forced valgus and internal rotation. During varus stress 
separate sectioning of the LCL caused a max. varus laxity of 
15.4" at 110" of joint flexion, whereas sectioning of the 
LUCL or the AL caused no laxity. Combined ligament cut- 
tings induced max. varus laxity of 20". Cutting the entire 
LCLC caused a max. varus laxity of 24". During forced ex- 
ternal rotation sectioning of the LCL caused a max. laxity of 
23" at I 1  0" of joint flexion. Separate sectioning of the LUCL 
or the AL caused no important rotatory laxity. Combined lig- 
ament cuttings caused a max. external rotatory laxity of 34". 
Finally cutting the entire LCLC caused a max. rotatory lax- 
ity of 38". 

Conclusions: This study demonstrates the LCL as the 
most important isolated lateral ligamentous constraint of the 
elbow joint, resisting forces varus and external rotation. Fur- 
ther the LUCL was shown to contain fibers from the LCL. 
The LUCL was demonstrated not to induce any important 
stability to the elbow. Clinically this study shows that varus- 
, and rotatory elbow instability should he evaluated during 
elbow semiflexion between 70"-110". 

A sensory function of the posterior cruciate 
ligament 
Mi( hael R Kioxsgaurd, Poul Dyhre-Poulcen, 
and Adam Hede 

Rigshospitalet, and the Panum Institute, Copenhagen 
Denmark 

Introduction: A muscular reflex elicited from mechanore- 
ceptors in the ACL has been described, and probably plays a 
role for the normal knee function. The aim of this study was 
to clarify if the a muscular reflex is elicited when the sensory 
nerves of the posterior cruciate ligament (PCL) are stimulat- 
ed . 

Material and methods: In  five patients, who were arthro- 
scoped and who had no clinical or arthroscopic sign of PCL 
disease, two wires were inserted into the proximal and mid 
part of the PCL, respectively. When anesthesia had subsided, 
the PCL was stimulated with trains of electrical impulses. 
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EMG from muscles around the knee was measured during 
stimulation with the knee in ful l  extension and 90 degrees 
flexion as well as under relaxed conditions and during active 
extension and flexion. 

Results: During relaxation, a clearly visible excitatory re- 
flex in the hamstrings muscles, especially biceps femoris 
was elicited. During active extension stimulation was fol- 
lowed by a strong inhibition of rectus femoris, medial head 
of quadriceps and gastrocnemius. During active flexion, the 
reflex was a strong inhibition of the hamstrings and gastroc- 
nemius muscles with a latency of 80-100 ms. 

Disc.u.ssion: The length of latency shows that the muscu- 
lar response elicited by stimulation of the sensory nerves of 
the PCL is of reflex origin and not voluntary. The long laten- 
cy suggest that the reflex is polysynaptic or a long-loop re- 
flex. It is unlikely that the reflex protects the knee from ex- 
cessive strain by a direct synergy between the PCL and the 
muscles. The reflex could play a role in updating and forma- 
tion of motorprogrammes in the normal knee function. 

The PCL reflex demonstrated is nearly identical with the 
ACL reflex earlier described, except that the excitatory reac- 
tion is primarily in the biceps, whereas it is in the semitendi- 
nosus when ACL is stimulated. This can explain why some 
patients with ACL ruptures have a good proprioceptive knee 
function: If the ruptured ACL has healed to the PCL, the 
ACL stretch forces can be transmitted to the sensory nerves 
in PCL, reestablishing the ACL reflex to some extend. 

The roles of implant motion and particulate 
polyethylene debris in the formation of an 
aggressive periprosthetic membrane 
Kjeld S@halle, Joan Bechtoll, Juck Lewis, Ramon Gustilo 

Biomechanics Laboratory, Orthopaedic Hospital, Aarhus, 
Denmark & Biomechanics Laboratory, HCMC, 
Minneapolis, MN, USA 

Inrruducfion: I n  the United States, over 20,000 revision hip 
replacements are performed annually. Particulate wear de- 
bris and implant motion are thought to play role, in aseptic 
loosening by stimulating the formation of an aggressive fi- 
brous membrane which in turn secretes bone resorbing fac- 
tors. This periprosthetic membrane is generally described as 
having synovial lining cells adjacent to the implant, dense, 
oriented fibrous tissue, macropbages, histiocytes and foreign 
body giant cells. The purpose of this study was to investigate 
the role of implant motion, with and without particulate 
polyethylene debris, in engendering the typical characteris- 
tics of a membrane surrounding aseptically loosened human 
implants. 

Muter-ids and methods: An unstable implant was used to 
represent a loosened human implant. It is a 6.0 mm diameter 
cylinder which pistons 500 pm in the medial femoral 
condyle of a dog during each gait cycle. The magnitude and 
axial direction of motion during weight bearing is carefully 
controlled via implant design, and no external power source 

is required. A loose cemented implant was modeled as a 
molded PMMA cylinder threaded on the unstable implant’s 
core. 

Eight mature mongrel dogs were randomized to two treat- 
ment groups: (a) implant motion alone, or (b) implant mo- 
tion with particulate high density polyethylene (4.7 pm 
mean (0.5-1 2 pm); 100% pure). This particulate was intend- 
ed to represent debris present in human retrieval studies. The 
particulate was ultrasonically and manually mixed with hy- 
aluronic acid (Lifecore Biomedical, Chaska, MN) and in- 
jected in the implant cavity at a concentration of 0.5 x lo8 
particlea/implant. The observation period was eight weeks. 

Results: Efec.1 ofimplant motion d o n e .  All implants were 
surrounded by fibrous tissue with a reparative response with 
no inflammation. There was no neutrophilic, macrophage/ 
histiocytic or lymphocytic response. Abundant vascularity 
was observed. Eflert of implant motion and particulate de- 
hris. All implants were surrounded by fibrous tissue. Sheets 
of macrophages and histiocytes were present, often with in- 
tracellular PE particles. The membrane had synovial-like 
cells at the implant surface, and was composed of spindle 
shaped fibroblasts. PE particles were identified with polar- 
ized light and Oil Red 0 staining, and were seen to remain in 
the membrane surrounding the implant. PE was also seen in 
the adjacent bone. No foreign body giant cells were seen. 
Rare lymphocytes and cartilage formation were seen. 

Di.sc~ussion andc~unclu.sions: The results in this model of a 
cement-coated implant pistoning 500 pm for eight weeks 
suggest that motion by itself was not enough to generate a 
membrane with the essential features of that retrieved from 
human revisions. The addition of particulate polyethylene 
(4.7 pm mean diameter) to an unstable implant recruited 
macrophages, histiocytes, synovial cells and osteoclasts. 
Foreign body giant cells were not seen in this animal model. 
All other features characteristic of a membrane from an 
aseptically loosened human implant were present, however, 
with an unstable implant pistoning 500 pm for eight weeks, 
in the presence of particulate polyethylene debris. These re- 
sults suggest that in this model, particulate debris is neces- 
sary to generate an aggressive membrane as seen in clinical 
loosening. 

Hydroxyapatite coating might prevent 
periimplant particle migration-a pilot study 
in dogs 

0 Rahhek, S Overgaurd. K S g h l l e ,  C B u n p r  

Biomechanics Laboratory, Orthopaedic Hospital, 8200 
Aarhos, Denmark 

Introduction: Polyethylene (PE) debris is believed to be a 
major cause of aseptic loosening of joint replacements. Seal- 
ing off the bone/implant interface from the joint space seems 
therefore to be of great importance to prevent PE particle 
migration. Bobyn et al. (1995) have shown in a study of an 
unloaded press fit implant, that a porous implant surface is 
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more resistent to particle migration compared to a smooth 
implant surface. The aim of the study is to analyse whether a 
hydroxyapatite (HA) coating can prevent polyethylene parti- 
cle migration compared to a non-coated blasted titanium sur- 
face. 

Materiuls and method.5: A loaded model based on the 
Seballe (1993) implant device was developed to test this hy- 
pothesis. Two implants were inserted into each knee of two 
bone mature dogs with a periimplant gap (0,75 mm), which 
communicated with the joint space. A HA coated and a non- 
coated implant (Ti-6-AI-4V, blasted surface) were inserted 
in each knee. Three weeks after surgery PE particles dis- 
persed in sterile hyaluronic acid were injected into the right 
knee joint. The left knee served ar control. The injections 
were repeated weekly, until the animals were sacrificed 8 
weeks after surgery. Bone/implant specimens were obtained. 
The implants were gently removed after decalcification 
without damaging the bone/implant interface. Vertical sec- 
tions of the interface were cut to identify particle migration 
along the implant. The specimens were stained with H & E 
and Oil Red 0. The sections were viewed under polarized 
light with a light microscope. 

Kesdts: The non-coated implants were surrounded by a 
fibrous membrane and had no bone ingrowth. In contrast HA 
implants had bone ingrowth along the total implant surface. 
The interface from the nowcoated implants showed many 
particles along the entire length of the implant. There were 
recruitment of macrophages and formation of foreign body 
giant cells around the particles. Interfaces from the HA im- 
plants showed a few particles located close to the joint 
space, but no particles at the base of the implant. No foreign 
body reaction was present. 

Conclusions: This preliminary study indicates, that HA 
coating of implants may be able to prevent periimplant PE 
particle migration, by creating a seal, by enhanced bone in- 
growth. 

Muteriais und md70d.s: A stable implant device system, 
which allowed loading of the implant, was inserted bilateral- 
ly into the medial femoral condyles of 8 skeletally mature 
mongrel dogs. Porous coated, titanium alloy implants were 
plasma-sprayed with FA or HA. The dogs were killed after 
25 weeks. Three serial vertical sections parallel to the long 
axis of the implant were ground to 50 pm to calculate blind- 
ed unbiased estimates. Non-inserted HA- and FA-coated im- 
plants served as controls. Sfutistica. Mean values were calcu- 
lated. P < 0.05 was considered significant. 

Resulrs: Bone ingrowth to HA- and FA-coated implants 
was 60% for both implants types. The ceramic surface of the 
implants was covered by bone on 67 and 66 per cent for HA- 
and FA-coated implants, respectively. Marrow covered the 
remaining surface, apart from very small areas of fibrous tis- 
sue. The difference between bone and marrow ingrowth to 
the ceramic surface was significant for both CC's. The sur- 
face area of the implants covered with HA or FA was re- 
duced significantly compared to controls by 18 and 13 per 
cent, respectively, but no difference between coatings (p = 
0.3). Surfaces with complete resorption of HA were replaced 
by bone on 36 per cent of the surface, and by 29 per cent for 
FA coatings (p = 0.4). Volume and thickness of HA and FA 
coatings were reduced significantly. too, but no difference 
between coatings was found. Few CC particles were incor- 
porated into surrounding hone close to the implant surface, 
but no foreign body reaction or osteolysis were found. 

Discussion and Conclusion: HA and FA coatings were re- 
sorbed significantly, with no difference between coatings. 
Surfaces with CC had a higher coverage of bone than bone 
marrow compared to surfaces with complete resorption. Sur- 
faces with complete resorption of ceramic coating was partly 
replaced by bone ingrowth, suggesting that the fixation of 
the implant will be maintained. 

Transforming growth factor-I3 stimulates 
bone ongrowth to tricalcium phosphate 
coated implants 

Significant resorption Of and 
Moffin Lj&, S@ren Oyer,qlur.d, Kjp/d S&nl/e, Cody BijtLye,- fluorapatite coatings on loaded implants 
Biomechanics Laboratory, Orthopaedic Hospital, Wrhus, 
Denmark S Overgaurd',2.*, M Litid',', C Biinger',2, K S@halle',' 

' Biomechanics Lab, Dept. of Orthopaedics 
* Institute of Experimental Clinical Research 

Stereological Research Laboratory; University Hospital of 
Aarhus, Denmark 

fnfroducriun: Resorption is a matter of concern for the long 
term fixation of ceramic coated implants. Several factors in- 
fluence the resorption process, including different loading 
conditions. Fluorapatite (FA) was introduced as a ceramic 
coating (CC) to avoid the potential side effects of degrada- 
tion of hydroxyapatite (HA) coating. The purpose of the 
present study was to estimate resorption of HA and FA coat- 
ings on loaded implants using a new stereological method, 
vertical sections. 

Intwduction: The growth factor Tt-amfirming growdzfuctoi- 
J1 (TGF$) has in numerous in vivo studies demonstrated 
stimulative effects on bone healing. Recent studies per- 
formed on dogs using ceramic coated implants and unloaded 
models, have also demonstrated stimulative effect of rhT- 
GF-131 on bone ongrowth and mechanical fixation. In clini- 
cal practice a prosthesis component is weight loaded during 
each gait cycle. The aim of the pre5ent study was to investi- 
gate effects of rIiTGF-Ii I adsorbed onto triculcium phos- 
phate (TCP) coated implants in a weight-loaded model. 

Murel-ials und merhod.~: Weight-loaded cylindrical grit- 
blasted titanium implants (6x9 mm) coated with TCPceram- 
ic were inserted into the weight bearing part of the medial 



60 Acta Orthop Scand (Suppl267) 1996; 67 

femoral condyles of 10 skeletally mature labrador dogs. The 
implants were initially surrounded by a 0.75 mni gap. I n  
each animal an implant without growth factor and one im- 
plant with 0.3 pg rhTGF-I31 adsorbed onto the TCP coating 
was inserted randomly assigned to the right and the left 
knee. The dogs were sacrificed after 6 weeks. By histomor- 
phometry bone ongrowth and bone volume in the gap was 
measured. Push-out test was performed to assess shear 
strength, shear stiffness and energy absorption on an Instron 
universal testing machine. Paired students T-test, P values 
less than 0.0.5 were considered significant. NS: nonsignifi- 
cant. Mean and SEM in brackets is shown. 

Results: All dogs completed the study. Bone ongrowth 
was significantly increased 59% by the 0.3 pg rhTGF-BI 
stimulation (Table 1). Bone volume in the gap healing was 
increased 16% (NS). Mechanical testing did not show any 
differences between control and rhTGF-Rl stimulated im- 
plants (Table 1). 

Conclusion: The present study demonstrated that rhTGF- 
I31 can increase bone ongrowth to Weight-loaded TCP coat- 
ed implants in skeletally mature dogs. N o  improved me- 
chanical fixation of the implants was found after 6 weeks 
observation. Growth factor stimulated bone healing could be 
an important concept in future cementless endoprosthetic 
surgery. 

Table 1. 

Ongrowth ("4) 
Gap healing (%) 
Shear strength (MPa) 
Stiffness (MPdrnrn) 
Energy absorption (J/mrn*) 

Control 0 3 Fg rhTGF-El 

22 4 (5 6) 35.6 (2 9)* 
23 2 (1 6) 27 0 (3 0) 
0 67 (0 16) 0 55 (0 16) 
5 73 (2 1) 4 17 (1 1) 
104 (31) 83 (24) 

Method for demonstration of micro- 
vascular structures in human bone 
J N Mglle? *. K Rohcrtsen', E S Hunsen', E N  E h h e ~ e n ~ ,  
Lz Mosekilde?, C Bunger' 

Department of Orthopaedics' , Institute of Experimental 
Clinical Research*, and Department of Cell Biology3, 
Institute of Anatomy, University of Aarhus; Department of 
Endocrinology4, University hospital of Odense; Denmark 

Introduction: Scanning electron microscopy (SEM) of vas- 
cular corrosion casts has been used for examination of vas- 
cular structures in bone. Until now, this has only been done 
in experimental animals. The purpose of this work was to 
apply techniques-improved in an animal study-for mi- 
crovascular corrosion casting in human bone. 

Materials and methods: Lumbar vertebrae (L2) from au- 
topsies were collected. The vertebral arch was removed and 
the lumbar arteries were catheterized. All lateral branches 
from the arteries except those supplying the vertebral body 
were carefully ligated before flushing with Ringer and injec- 

tion of methyl-methacrylate prepolymerized by ultraviolet 
light to a kinematic viscosity of 3.7 centistokes. Four nim 
thick, vertical, frontal sections were sawed, macerated in 2% 
sodium-hypochlorite, cleaned in 5% Triton-X 100, rinsed in 
water, and dried, mounted on stubs, coated with platinum, 
and observed by SEM. Omission of decalcification allowed 
relations between the vascular system and the bone tissue to 
be studied. 

Results: By this technique we were able to visualize for 
the first time the micro-vascular structures in human verte- 
brae and their relation to the trabeculae. We found close rela- 
tions between resorption cavities and vascular structures 
with diameters from 10-50 pm, suggesting involvement of 
these vessels in the remodelling process. Vessels of the same 
size have been found entering or penetrating trdbeculae. The 
findings support the theory of vascular involvement in re- 
modelling in trabecular bone. 

Conchion:  This method improves the possibilities for 
examination of the micro-vascular structures in human tra- 
becular bone. It will be useful in studies of the vascular mor- 
phology in bone disorders. 

Endothelial function in the isolated tibia 
after 10 hours of artificial perfusion 
Huns Tronihorg, Dorthe Andresen, Lene Bir-k-Sbrensen and 
Ehhe Stender Hunseti 

Departnient of Orthopaedics, Inst. of Exp. Clinical 
Research University of Aarhus, Denmark 

Introduction: Acetylcholine induces endothelium-mediated 
vasorelaxation in the isolated, Ringer perfused tibia, from 
dogs (Moran, 1993) and rabbits (MacCarthy ARC0 1994). 
However, the response appears to be unstable and disappears 
within 4 to 6 hours of perfusion (Moran, 1992). Isolated re- 
sistance arteries from porcine bone exhibit little or no re- 
sponse to acetylcholine, although reproducible profound en- 
dothelium dependent relaxation to bradykinine is present 
(Lundgaard, trans. OAS 1993). The PURPOSE of this study 
was to evaluate the effect of acetylcholine and bradykinine 
in the isolated blood perfused porcine tibia and to study the 
stability of these endothelial functions with time. 

Methods: Six 40 kg pigs were anesthetized, and the tibias 
were removed on the nutrient artery. After a short ischemic 
period (4 min) the tibias were perfused with autologous 
heparinized blood via a pulsatile pump and placed in a bath 
with isotonic saline solution at 37 "C. Flow was regulated so 
as to give a bone perfusion pressure equal to blood pressure 
of the pig. After 3, 5 ,  7 and 10 hours bradykinine (lo4 M) 
and acetylcholine ( M) were infused for 5 min. each, in 
random order. As control isotonic saline was infused at the 
same rate before and after the infusing periods. No precon- 
traction was used because pilot infusion of norepinephrine 
produced irreversible contraction in this model. All 
measurement periods were preceded by 10 min steady state 
periods. 
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Results: Baseline bone perfusion pressure increased from 
AVG (SEM) 147 (18) mmHg after 3 hours to 183 (23) 
mmHg after 10 hours. We found a tendency to a decline in 
bone perfusion pressure during infusion of acetylcholine, 
this tendency, however, was not significant. After 3 and 5 
hours there was no significant response to bradykinine but 
after 7 hours bradykinine produced a lowering of bone per- 
fusion pressure from 173 (48) mmHg to 155 (40) mmHg, 
and after 10 hours from 18 1 (49) mmHg to 154 (43) mmHg 
( ~ 4 0 5 ) .  

Conclusion: In  this model acetylcholine does not produce 
relaxation of the arteries. This is in accordance with the find- 
ings by Lundgaard described above. Bradykinine produces 
relaxation after 7 and 10 hours indicating a preserved endot- 
helial function. 

Discussion: The increasing baseline perfusion pressure 
with time is probably due to local processes producing con- 
traction. This may function as "precontraction" giving a re- 
sponse to bradykinine from 7 hours. 

Endothelium-dependent relaxations in 
isolated nutrient artery segments of the 
rabbit femur 

H Dijs, D Gorissen, K Dwkers, H Bult', M Driessens, 
A G Herman] 

Department of physical Medicine and Rehabilitation. 
University HospitaL'Lab of Pharmacology. University of 
Antwerp. 82610 Wilrijk, Belgium 

Experiments were performed to investigate whether release 
of nitric oxide (NO) or an endothelium derived hyperpolar- 
izing factor (EDHF) is responsible for the dilatation of the 
nutrient artery of the rabbit femur. Isolated ring segments of 
the femoral, communis and nutrient artery and the thoracic 
aorta of 6 rabbits were preconstricted with phenylephrine 
(3x 10.' M). Subsequently, dose-response curves to acetyl- 
choline (10-9-10" M) were made and repeated in the pres- 
ence of tetrabutylammonium ( 3 ~ 1 0 ~  M, an antagonist of 
EDHF) and N,,-nitro-L-arginine (L-NNA, 3x10-' M, an in- 
hibitor of NO synthase). Acetylcholine caused dose-depen- 
dent relaxations in all arteries. After administration of tet- 
rabutylammonium, a significant decrease in the pD2-value 
was observed in the segments of the thoracic aorta (7.17 ver- 
sus 6.73), the femoral (6.9 versus 6.2) and communis artery 
(6.8 versus 6.1) (p<0.05). For the nutrient artery the decrease 
in pD, was statistically not significant (p=O.07). The maxi- 
mum relaxation was significantly altered in the communis 
artery only (91.5% versus 74.3%1). L-NNA significantly de- 
creased the pD, in the communis (6.89 versus 5.9) and nutri- 
ent artery (6.68 versus 6.15). The maximum relaxation was 
significantly attenuated in the thoracic aorta (78.6% versus 
26.4%), the femoral (86.6% versus 21.4%) and the commu- 
nis artery (91.48% versus 32.12%). The combined adminis- 
tration of tetrabutylammonium and L-NNA significantly de- 
creased the maximum relaxation in all types of arteries and 

this decrease was more pronounced than in the presence of 
L-NNA alone. In conclusion, both NO and EDHF appear to 
be involved in the acetylcholine induced relaxation of the 
bone nutrient vasculature. Contrary to our expectation, our 
data do not point to a dominant role for EDHF in the relax- 
ation of the nutrient artery. 

Effect of Gentacoll on epithelialization and 
neovascularization in excisional wounds 
Karen Bung> Ellis Samprum, Mikkel Funding. Torhen 
M@ller-Christensen, and Viheke E Hjortdal 

Institute of Experimental Clinical Research, Aarhus 
University Hospital, Denmark 

The aim of this work was to analyze the effect of Gentacoll 
on the wound healing parameters: Epithelialization and 
neovascularization. 

Muterial and methods: Standardized circular full thick- 
ness dermal wounds (D 2.25 mm) were created on the dor- 
sum of each ear on 24 hairless homozygous mice. The carti- 
lage layer was left intact. The wounds were treated with: a) 
n=17, Gentacoll plates. b) n=15, bovine collagen plates 
without gentamycin, and c) n=16, Silicone film. The pardm- 
eters were directly measured using intravital video micros- 
copy and computerized planimetry. Measurements were per- 
formed immediately after wound creating and every third 
day until wound closure was achieved. 

Results: 

Epithelialization Neovascularization 
Days mean i SEM mean i SEM 

Gentacoll n= 5;  22.8 f 1.57' n=O 
Collagen n = l l ;  14.5 i 0.6 n=8; 25.3 f 0.7 
Silicone n=l l ;  12.7 f 0.7 n=10; 25.1 * 0.5 

*) p<O.Ol when compared with both control groups. 
~~~~ ~ . . 

In the Gentacoll group only 5 out of 17 wounds reached 
complete epithelialization. Out of 12 wounds that did not 
epithelialize 9 were excluded because of inflammation fol- 
lowed by perforation of the cartilage layer and 2 were ex- 
cluded because of inflammation followed by autodigestion. 
None of the Collagen or Silicone treated animals showed 
similar reactions. 

Conclusion: This study showed that Gentacoll might 
damage exposed cartilage. 



62 Acfa Orthop S c a d  (Suppl267) 1996; 67 

E- and L-selectin blockade in l/R injury in 
skin flaps 

Lene Bir-k-SBreiisen',2, Curolyn L Kerrigan', 
und Girre S Jensen' 

' Surg. dept., Royal Vic. Hospital, Montreal, Canada and 
IEKF, AAU, Arhus, Denmark 

E- and L-selectin are known to be partly responsible of the 
initial deceleration ofneutrophils (PMNs) on the endothelial 
cells, prior to transmigration of PMNs out of the vessel dur- 
ing an inflammatory reaction. It has recently been shown 
that a shared antibody to E- and L-selectin (EL-246) enhanc- 
es survival of myocutaneous tlaps exposed to ischemia and 
reperfusion (ID) injury. The benefit to the muccle compo- 
nent of the flap was of a much greater magnitude than to the 
skin. To further explore differences between pure skin tlaps 
and myocutaneous tlaps and to understand I/R injury in skin, 
we here study the effects of EL-246 on a pure skin flap 
model. 

Methods and rnuteriuls: Buttock skin flaps (1 Ox I8 cm) 
were created bilaterally in the pig (N=9). Flaps were subject- 
ed to 8 hrs. of ischemia and 20 hrs. of reperfusion. EL-246 
(total dose=l mg.) or saline was administered as a continu- 
ous direct intraaarterial infusion just prior to reperfusion and 
during the entire reperfusion phase. Venous effluent from the 
flaps was collected for determination of L-selection on the 
PMNs by flowcytometry using LeuX-PE. Biopsies were tak- 
en for myeloperoxidase (MPO) measurements. Survival was 
estimated. 

Resu/ts: There was no significant improvement in  surviv- 
al nor a decrease in MPO activity in the treated flaps. The 
percentage of L-selectin positive PMN was not decreased in 
placebo flaps as compared to systemic blood however, it  was 
decreased in the treated flaps (p<0.05). 

Conclusions: The negative effect of EL-246 on survival 
and MPO activity further supports our suspicion of different 
mechanisms involved in  I/R injury in a myocutaneous flap 
as compared to a pure skin flap. As a certain shear stress 
must be present for the selections to exert their effect, a pos- 
sible explanation for the diverse results in muscle and skin 
might be caused by different reflow patterns. We are current- 
ly investigating this possibility. 

Local heparin is superior to systemic 
heparin administration in preventing 
thrombus formation at the arterial 
anastomotic site in the rat 
Dorthe M Andre yen, Viheke E Hjortdal 

Institute of Experimental Clinical Research, Aarhua 
University, Aarhus, Denmark 

Introduction. The aim of this blinded randomized experi- 
ment was to verify whether a topical application of unfrac- 
tionated heparin (UFH) is equally efficient as a systemic bo- 

lus of heparin in avoiding thrombus formation in arterial mi- 
cro anastomoses. 

Muterials and methods: Three groups of 10 animals were 
treated intravenously (1V) with heparin (SO U k g  b.w., 100 
Ukg, 200 U/KG) with the anastomotic site bathed in isoton- 
ic saline. A fourth group was treated with isotonic saline IV 
and locally with 100 U/mL heparin. The control group was 
treated with isotonic saline both IV and locally. To consis- 
tently reproduce thrombus formation an arteriotomy in the 
femoral artery which was closed by inverting part of the ves- 
sel wall into the lumen. To visualize thrombus formation di- 
rectly the anastomotic site was transihminated and record- 
ed by in  vivo microscopy for one hour. The two-dimensional 
area of the thrombus was subsequently measured with com- 
puter planimetry. 

Results: The mean thrombus size in the control group was 
0.24k 0.14 mm2. In the locally treated group mean area was 
0.10 f 0.04 mm2 (p<O.OS). In the SO U/kg and 100 U/kg 
groups the thrombus sizes were 0.20 f 0.08 mm2 and 0.18 k 
0.08 mm2, respectively. Both groups are significantly differ- 
ent from the locally treated group (p < 0.05). the thrombus 
size in the 200 U/kg group was 0. I3 i 0.06 mm2. There was 
excessive bleeding in the two groups treated with local hep- 
arin and IV heparin (200 Ukg) but no difference in blood 
loss. The APTT 2 hours after bolus injection was S 1 .S sec 
(median) in  the 200 U/kg group and significantly (y < 0.05) 
longer than the APTT in the control group (27.3 sec), the 50 
U/kg (26.1 sec), and the local treatment group (23.4 sec). 

Conclusion: Thus local heparin administration is superior 
to systemic administration due to less adverse effects. 

Biochemical markers of bone metabolism 
and prediction of fracture 
K ikesson,  f Sernho, 0 .Inhnell. P Gurdsell, K Ohrutit 

Department of Orthopaedics, University Hospital MAS, 
205 02 Malmo. Sweden 

Biochemical markers of bone metabolism have been evalu- 
ated in a population-based setting of 328 women aged 40-80 
years. Bone mineral measurement by single photon absorpti- 
ometry (SPA) was undertaken, as was registration of retro- 
spective and prospective fractures. Serum samples for analy- 
sis of Osteocalcin (OC), procollagen 1 carboxy-terminal ex- 
tension peptide (PICP) and carboxy-terminal telopeptide of 
type 1 collagen (ICTP) were taken. 

OC was found to be 23% lower (p=0.006) in women hav- 
ing sustained a fracture within 6 years prior to measurement 
after adjusting for age and BMC differences. PlCP and 
ICTP were not influenced by recent fracture history. In the 
oldest women, however, also PlCP was lower (11%, 
p=0.046) in women who had sustained fracture. 

OC and ICTP were positively correlated to age and nega- 
tively correlated to bone mineral content (BMC). The corre- 
lations of PI CP were weaker. 
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Prospectively, logistic regression gave an odds ratio (OR) 
of 1.8 (p=O.015) for a low PlCP and fracture susceptibility 
within 5 years and at a change of 1 SD independent of age 
and BMC. Comparing figures for a predictive value for frac- 
ture of a low ICTP was 1.9 (p=0.043). OC was not predic- 
tive of fracture. 

It seem? as women who have sustained at least one frac- 
ture within recent years have an altered bone turnover with 
decreased hone formation hut an unaltered resorption. A de- 
crease from the mean of the collagen markers PlCP and 
ICTP is associated with an increased risk for future fracture. 
PlCP and ICTP have a similar influence on the risk of future 
fracture a5 forearm BMC (OR=l.6, p=0.03). 

No effect of neuropeptides on human 
osteoblast metabolism and chemotaxis 
Brnr Erling Lindhlad, Martin Lind, Lene Svrnstriip Nielwn, 
Ehhe Stender Hansrn, Cody Biinger 

Bone Cell Laboratory, Department of Orthopaedics, 
University Hospital of Aarhus, Denmark 

Introduction: Four different neuropeptides have been dis- 
covered in bone by immunohistochemistry; calcitonin gen+ 
relatedpeptide (CGRP), vasoactiize intestinal prpride (VIP), 
substance P (SP), and neuropeptide Y (NPY). CGRP stirnu- 
lates CAMP formation in osteoblast cultures ( 1  ) and inhibits 
PTH and PGE, induced calcium release from cultured bone, 
indicating inhibition of bone resorption (2). Furthermore, 
CGRP accumulates in experimentally fractured rat tibiae (3). 
VIP increases CAMP formation in osteoblast cultures (1) and 
stimulates osteoclastic bone resorption in vitro (4). CGRP, 
VIP, and SP are potent vasodilators (5,7), and NPY is a po- 
tent vasoconstrictor in hone (5). The purpose of the present 
study was to investigate possible effects of neuropeptides on 
human osteobalst metabolism and chemotaxis in vitro. 

Material and methods: Osteoblasts were harvested from 
human trabecular iliac crest hone. At least 8 separate experi- 
ments with human osteoblasts from different individuals 
were investigated for each parameter. Cells in their 5econd 
passage were used (6). The effect of the neuropeptides 
(hVIP, hSP, hCGRP, and hNPY, Peninsula Lab., England) on 
chemotaxis ( I  0-' M) and osteoblast metabolism 
(IO~")-IO-' M) were studied. Data were expressed as ratios 
(mean f SEM) between stimulation and control values and 
compated to the responses of plateletderived growth factor 
(PDGF) analyzed with t-test or ANOVA and Fishers LSD 
test. 

R e s u h :  There were no significant effects of the neu- 
ropeptides on osteoblast metabolism. PDGF, but none of the 
neuropeptides, stimulated osteoblast migration. 

Discussion: The lack of effect on human osteoblast me- 
tabolism of the neuropeptides may be ascribed to absence of 
stimulatory receptors and/or that simultaneous stimulation 
by other factors or hormones are necessary for biological ac- 
tivity of the neuropeptides in bone. The neuropeptides may 
exert their effect primarily on the hemodynamic regulation 
in bone, since the vascular effects in vitro and in vivo have 
been shown to be pronounced (5,7). 

References: 1. Bjurholm A. Thesis, Stockholm 1989. 2. 
D'Souza et al. Endocrinology 119:58-61, 1986. 3. Nords- 
letten et al. Acta Orthop Scand 65:399-403, 1994.4. Hohm- 
ann et al. Endocrinology 112: 1233-1239, 1983. 5.  Lindblad 
et al. Acta Orthop Scand 65:629-634, 1994.6. Robey P. Cal- 
cif Tissue Int 37:453-460, 1985. 7. Lundgaard et al. Trans 
ORS 18:77. 1993. 

Loss of bone mineral at the hip and 
proximal tibia assessed by DEXA following 
tibial shaft fractures 
Michad M Perersen', P Martin Grhi-chrn', 
Pulle K Nicfsen' and Bjarne Lund' 

Departments of Orthopaedics U' and Nephrology P2, 
Rigshospitalet. University of Copenhagen, Denmark 

Inrroducrion: Posttraumatic loss of bone mineral in the pe- 
ripheral skeleton following a tibial shaft fracture is well 
known 

Material and m(,thods: Ten consequetive patients with a 
tihial shaft fracture were included in the study. Measure- 
ments of bone mineral were performed by DEXA (Norland 
XR-26 Mark 11) within one week after the fracture and at 
follow-up after 3 and 6 months. BMD (d/cm2) was measured 
in both hips (femoral neck and greater trochanter) and in the 
lumbar spine L2-L4). BMC (g/cm) was measured bilaterally 
in the proxiinal tibia. Statistics: nonparametric two-way 
analysis of variance a.m. Friedman were used. 

Results: During the first 6 months after a tibial shaft frac- 
ture, BMD in the hip decreased by 7.5% (p=0.0012) and 
15.2% (p<0.00005) for respectively the femoral neck and 
greater trochanter. BMC in the proximal tibia decreased by 
22.1% (p=0.005). The BMD of the lumbar spine was un- 
changed (p=0.67). The prospective changes in bone mineral 
of the healthy contralateral legs showed small, hut non-sig- 
nificant decreases in the hip and tibia. 

Discussion: Low BMD is an important risk factor for hip 
fractures in the elderly and posttraumatic osteopenia follow- 
ing a tibial shaft fracture might he a risk factor for later hip 
fracture. 


