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Hip 

Value of routine examination 1 year after ce- 
mented total hip arthroplasty: Clinical and 
economicconsequences 

Seren Overgaard, Tim Toftgaard Jensen and Niels Boel 
Mossing 

Department of Orthopedics, Senderborg Hospital, Sender- 
borg, Denmark 

’ Thecosts andtheconsequencesof aclinical andaradiograph- 
ic routine examination 1 year after the insertion of acemented 
total hip arthroplasty through aposterior approach was evalu- 
ated. 

The Chamley score in 150 patients was prospectively, 
consecutively registered before operation and 3 months and 1 
year after the operation. The cost of one outpatient visit was 
divided into three parts: ( 1) The examination in the outpatient 
clinic was assessedtoDkr200perpatient. (2)Thetransporta- 
tion of the patients was calculated according to the distance 
between hospital and home. (3) The radiographs (one APand 
lateral projection of the hip and one AP of the pelvis) were 
calculated to Dkr 150 per patient. 

The Chamley score rose significantly between every ex- 
amination ( P  < 0.001). The examination 1 year after the oper- 
ation had no consequences for 145 out of the 150 patients. 
Five patients (3 percent) had a minor shoe correction due to a 
leg-length discrepancy. The radiographic examination had 
no immediate consequences for the further evaluation, and 
none of the patients were asked to attend a further follow-up. 
All the patients except 1 were satisfied, and 90 percent of the 
patients found the examination after 6 weeks and 3 months 
sufficient.The total cost of the routine examination 1 year af- 
ter the operation was calculated to be Dkr 630 per patient. 

In conclusion, the routine examination 1 year after the op- 
eration was not found necessary. A reorganization towards a 
routine examination 5 years postoperatively for patients 
younger than 60 years to screen for aseptic loosening would, 
in the present material, result in examination of only 10 per- 
cent of the patients, and thus would reduce the costs for the 
outpatient clinic considerably. 

Hip fractures in Arhus County: A prospective 
study 
B. E. Lindblad, T. Lind, A. Michaelsen K. D~ssing,  F. Weile, 
J. Skafte, S. M. Mogensen, B. W. Jacobsen and J. Jensen 

Departments of Orthopedics, Arhus County Hospital, k h u s  
Municipal Hospital, Randers and Silkeborg Central Hospi- 
tals, and Odder, GrenB, Ebeltoft, and Skanderborg City Hos- 
pitals, Denmark 

This is the first Danish prospective study on the epidemiology 
of hip fractures. 

Patients and methods: Prospectively, all the hip fractures, 
fracture subtypes, treatment, and personal data were regis- 
tered. 

Results: During 1987, a total of 935 hip fractures in pa- 
tients aged 15 years and above occurred in Arhus County, 
Denmark. A total of 907 hip fractures occurred in patients 
aged 50 years and above. The makfemale ratio in the latter 
group was 1:3.3, and rose to 1:4.5 in persons older than 80 
years. The cervical hip fracture was four times as common, 
and the trochanteric fracture was three times as common in 
women as in men. The overall incidence of hip fractures was 
5.5 per 1,000 above the age of 50 years and rose to 26 per 
1,000 in persons above aged 80 years. In both sexes the inci- 
dence rates increased exponentially with age, and 5 1 percent 
of the fractures occurred in patients aged 80 years and above. 
Based on the age-specific incidence rates in 1987, and not 
taking the annual increase in the age-specific incidence rates 
into consideration, a projection was made on the official pop- 
ulation forecast for the years 2005 and 20 10, giving a 21 per- 
cent and 24 percent, respectively, increase in the number of 
hip fractures. 

Monk (Hard-top) hemiarthroplasty for dis- 
placed femoral neck fracture 
S ~ r e n  Overgaard, Tim Toftgaard Jensen, Gunnar Bonde and 
Niels Boel Mossing 

Department of Orthopedics, S~nderborg Hospital, Sender- 
borg, Denmark 
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The purpose of the investigation was to evaluate the inci- 
dence of early and late complications, which resulted in out- 
patient evaluation or hospitalization, and to describe the sur- 
vival curve of patients treated with hemiarthroplasty for fem- 
oral neck fractures. Totally, 168 consecutive patients with a 
displaced femoral neck fracture and a physiologic age ex- 
ceeding 75 years were treated from 1979 to 1984 with the 
Monk Doupleet (Hard-top) hemiarthroplasty. The mean age 
at operation was 8 1 years. The operations were performed un- 
der general anesthesia through a posterior approach, and the 
prostheses were all, except one, inserted without cement. 
Four prostheses dislocated during the hospitalization period, 
none after the discharge. Two prostheses were extracted: one 
because of deep infection and one because of hip contracture 
and dislocation. Five patients sustained an ipsilateral femoral 
fracture 1-84 months postoperatively. Totally, 7 (4 percent) 
of all the patients were reoperated on. 

One year after the operation, 22 percent were dead. An in- 
creased mortality rate was recorded during the first 6 months; 
later, it was that of the standard population. The younger pa- 
tients (below aged 80 years) had a higher standard mortality 
ratio than the older patients (above aged 80 years). At follow- 
up. median 6 (3-10) years after the operation, 4 of the 62 sur- 
vivors had femoral pain on weight bearing. Three of of these 
showed subsidence of the prosthesis, but no one hadprotrusio 
acetabuli. None had pain in the groin or at rest. 

Ninety-five percent of the patients had no complications 
that required outpatient evaluation or hospitalization. 

In conclusion, it was found favorable to treat the displaced 
femoral neck fracture inpatients with a physiologic age more 
than 75 years with a cementless herniarthroplasty, instead of 
internal fixation. 

Complications following osteosynthesis of 
femoral fractures around and below hip 
prostheses a.m. Partridge 

Adel Nafei. Martin S0e Steinke and Jan Szther 

Department of Orthopedics, Holstebro Hospital. Holstebro, 
Denmark 

In 1976, Partridge introduced his method for fixation of fe- 
moral fractures around and below hip prostheses. The aim of 
this study was to evaluate the results obtained by using this 
method. Eight successive patients (2 men and 6 women) were 
operated on a.m. Partridge during a 40 months’ period. The 
patients were followed clinically and radiographically. All 
the fractures were due to low-energy trauma, and arose 
around ipsilateral hip prostheses. There were 4 spiral, 3 
oblique, and I comminuted fracture. 

The average age of the patients was 72 years. The observa- 
tion tinie averaged 2.3 ( 1 4 )  years. Weight bearing started on 
an average 14.5 weeks postoperatively. The healing time av- 
eraged I6 weeks. All the patients developedradiographically 
veriked bone erosion and osteolysis beneath the nylon straps 

1&16 weekspostoperatively. In5 cases the boneerosion was 
stationary and caused no subjective complaints. In 3 cases the 
bone erosion became so severe that it necessitated reopera- 
tions with replacement of the femoral components by long- 
stemmed implants. Moreover, excessive homologous bone 
grafting was necessary in 2 cases. 

Using the Partridge system, we obtained stability andfrac- 
ture healing; but due to the high frequency of complications, 
the method cannot be recommended as a routine treatment of 
fractures of the femur around and below hip prostheses. 

Early results of operative treatment of ace- 
tabular fractures 

Sdren Sondergaard Mikkelsen and J0m Jensen 

University Department of Orthopedics, Department of Or- 
thopedics, h h u s  County Hospital, h h u s  County Hospital, 
Arhus, Denmark 

This study presents the early postoperative results in 14 pa- 
tients following internal fixation of displaced acetabularfrac- 
tures treated during the period January I ,  1985 to August I ,  
1988. During the period, 36 patients had an acetabular frac- 
ture, which was internally fixated in 15 patients. The 15 dislo- 
cated acetabular fractures were classified according to Tile. 
Five fractures were of the posterior type, and 10 fractures 
were classified as transverse type. The mean age was 31 
(14-52) years. The patients were operated on an average 8 
(0-22) days after the accidents. Two patients had postopera- 
tive complications: 1 patient had a deep wound infection 
while I patient had subluxation of the operated on hip. All the 
fractures were radiographically healed at follow-up. One pa- 
tient, in whom the femoral head was luxated for 3 hours prior 
to the operation developed necrosis ofthe femoral head. Cox- 
arthrosis was seen in 2 patients with postoperative complica- 
tions. Three patients had persistent pain, 3 had tolerable pain, 
while 8 seldom or never had pain in the operated on hip. Over- 
all, 1 I patients had a good or excellent result when evaluated 
by the Merle d’Aubigne score. The results following internal 
fixation of dislocated acetabular fractures are satisfactory at 
short-term follow-up. However, we recommended that the 
treatment of dislocated acetabular fractures is centralized be- 
cause the operation is technically difficult and the fracture 
type is rare. 

Lubinus ribbed modular cementless total hip 
joint prostheses: Short-term results follow- 
ing primary operation 

S0ren Taagehgj Thomasen, Torben Scherff Sdrensen, 
Sgren Upton Sj0lin and Bjarne Rud 

Department of Orthopedics, Aalborg Hospital, Aalborg, 
Denmark 
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Cementless total hip joint prostheses have won increasing 
popularity, although the optimal design has not yet been 
defined. The short-term results with the Lubinus ribbed 
modular system were presented. Thirty-three hips were op- 
erated on, 23 for coxarthrosis, 8 for rheumatoid arthritis, 
and 2 for dysplasia. The median age was 54 (23-64) years. 
The patients were followed clinically and radiographically 
for 1 year. 

The median operating time was 115 (65-205) minutes. 
Seven patients had deep phlebothrombosis. There were no 
infections and no dislocations or postoperative fractures. 
Radiographs showed that 32 cups were properly seated, 
with 1 cup lacking 2 mm. All were unchanged after 1 year. 
Twenty-three stems failed to fill the distal part of the me- 
dullary cavity, with a median value of 3 mm. After I year, 
two stems were loose. The patients were evaluated a.m. 
Chamley; and regarding pain, patients, on the average, 
gained four classes; three classes regarding walking ability 
and one class regarding range of motion. Twenty-five pa- 
tients improved under working condition while 8 were un- 
changed. In all, 31 patients were satisfied with the opera- 
tion. 

The Lubinus ribbed modular cementless hip prosthesis 
is easy to use, with few operative problems and few imme- 
diate complications. 

The influence of combined treatment with in- 
domethacin and low-dose heparin after total 
hip replacement 

S. S. Kristensen, P. Pedersen, N. W. Pedersen, S. A. Schmidt 
and P. Kjaersgaard-Andersen 

Department of Orthopedics, Sflnderborg Hospital, S@nder- 
borg, Denmark 

The purpose of the study was to elucidate whether the com- 
bined use of a nonsteroid anti-inflammatory drug and low- 
dose heparin in the postoperative period is an acceptable pro- 
cedure. In a double-blind, placebo-controlled clinical trial, 
the complications occurring in 235 patients undergoing total 
hip replacement and postoperatively treated with low-dose 
heparin in combination with either indomethacin or placebo 
are described. 

The incidence and type of complications occurring in the 
two groups were nearly equal, and indomethacin-treated pa- 
tients had no increase in complications related to bleeding. 
The amount of postoperative bleeding into drains was largest 
in the indomethacin group (NS). 

It is concluded that postoperative treatment with indo- 
methacin and low-dose heparin does not significantly in- 
crease the bleeding or other complications after total hip re- 
placement. Further, it was shown that patients receiving indo- 
methacin were mobilized on an average 1 day earlier than the 
placebo group. 

Piroxicam, buprenorphine, or both com- 
bined in the treatment of postoperative pain 
following total hip arthroplasty 
C. Rude, T. Jonsson, F. Andersen Ranberg, T. Johansen, T. 
Lang-Jensen and N.-H. Jensen 

Pain Clinic, Department of Anesthesia, Department of Ortho- 
pedics, Herlev Hospital, Denmark 

The aim of the study was to compare the analgetic effect, side 
effects, and patients acceptance of a basic treatment with a 
narcotic (Buprenorphine) combined with a NSAID (Piroxi- 
cam) and a basic treatment with each drug given separately. 

Material and mefhods: Eighty patients (aged 2C88 
years) operated on with total hip arthroplasty in neuroleptic 
anesthesia were allocated to the three groups by balanced ran- 
domization in blocks of 15. Group I received Buprenorphine 
+ Piroxicam (B + P), group I1 Buprenorphine +placebo (B + 
0). and group 111 placebo + Piroxicam (0 + P). In all three 
groups supplementary treatment with B was allowed on the 
patient’s demand. The pain intensity was estimated by VAS 
scale at 6 prefixed times during the first 48 hours following 
.surgery. The number of supplementary B and side effects 
were recorded. 

Results: Sixty-three patients completed the study. Twelve 
patients excluded themselves due to nausea, in 4 patients 
treatment failed because of respiratory trouble, and 1 patient 
in group 111 wanted to be excluded. The use of NSAID (P) re- 
duced the supplementary intake of B. Pain relief was equal in 
groups I1 and I11 (average VAS score 28 and 27). with an aver- 
age Buprenorphine consumption of 17 and 6 tablets, respec- 
tively. The combination of (B + P) decreased pain intensity 
significantly (average VAS score 18). 

Conclusiorr: The combination of a central and peripheral- 
acting analgetic leads to significantly better pain relief and 
reduced use of narcotics. Postoperative pain was well treated 
orally. 

Codeine plus paracetamol versus paraceta- 
mol in long-term treatment of chronic pain 
due to coxarthrosis: A randomized, double- 
blind, multicenter study 

P. Kjarsgaard-Andersen, A. Nafei, 0. Skov, F. Madsen, H. 
M. Andersen, K. Kroner, I. Hvass, 0. Gjoderum, L. Pedersen 
and P. E. Branebjerg 

Orthopedic Hospital, Arhus, Departments of Orthopedics in 
Holstebro, Kolding, Haderslev, Horsens, Esbjerg, Aalborg, 
and Clinical Department, DAK-laboratoriet a/s, Copenhag- 
en, Denmark 

The aim of the study was to investigate the efficacy and safety 
of long-term treatment with the combination of codeine and 
paracetamol in patients with chronic pain due to coxarthrosis. 
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il.lorc,/ / ( r / s  andrnerhods: The study was planned to include 
400 patients with arthrotic hip pain requiring analgesics, 
which 1i:id brought themonthe waitinglistfortotal hiparthro- 
plasty. The patients were randomized to treatment with tab- 
lets containing either codeine 30 mg and paracetamol500 mg 
(CODIPAR) or paracetarno1500 mg (PAR). All the patients 
had 7 tablets 3 times daily for 4 weeks, and were allowed to 
take tahlets containing ibuprofen 400 mg as supplementary 
medication. 

Kr.srr/t.\: An unexpectedly high rate of adverse drug reac- 
tions w;ih recorded. Therefore, the study was prematurely 
closed when 161 patients had entered. Totally, 83 patients 
had Ireaiiiient with CODIPAR and 78 with PAR. According 
to the palients' own evaluation, as well as their use of supple- 
mentary iiiedication, patients treated with CODIPAR had a 
signilic;iiitly better pain relief (P < 0.0 I ) ,  but only during the 
first wech of treatment. Patients treated with CODIPAR sig- 
nificantly more frequently had adverse drug reactions in all 4 
weeks. most clearly in the first week, with nausea, dizziness, 
and vomiting as the dominating effects. In all, 43 of 60 pa- 
tients who dropped out of the study had been treated with 
CODIPAR. The majority of these patients (39) stopped the 
medicailon during the first weeks. 

('OM /rc,sinn: CODIPAR should not be prescribed for 
long-term treatment in elderly patients containing the tested 
dose of codeine. 

Ankle and foot 

Dependence of ankle-joint width on plantar 
flexion 

Frank F:IWL~ Nielsen and Anselmo de Carvalho 

Departiiwiits of Orthopedics and Diagnostic Radiology, 
h i u s  County Hospital, Arhus, Denmark 

Joint 5p;ice narrowing is the first radiographic sign of arthro- 
sis of the ankle and often assessed by comparison with the 
contralateral ankle joint. The purpose of this investigation 
was to \tudy the dependence of ankle-joint width on plantar 
flexion ot the joint. 

Potic///.s ond methods: Frontal views of the left ankle joint 
in the necirial position and in 25" plantar flexion were studied 
in IS woinen and 15 men. The volunteers did not have current 
or previous symptoms from the ankle joint. The vertical dis- 
tancc hetween the cortices of the talus andtibia was measured 
at three locations on each AP projection.The mean distance 
was cnlculated. 

Rr.srt/t.\: In the neutral position the average width of the 
jointspaceinthemenwas3.0 k 0.4mmandinthewomen2.7 
f 0.4 min. The average relative increment ofjoint space when 
measured on radiographs of the ankle joint at 25' plantar 
flexion was 24 percent in both sexes. 

Cnriciirsions: Accurate, standardized positioning of the 
ankle joint is important particularly concerning the diagnosis 
and follow-up of arthrosis and arthritis. 

Interobserver and intraobserver variation in 
the Lauge-Hansen classification of malleo- 
lar fractures 
Henning Dons-Jensen and Joergen Oestergaard Nielsen 

Departments of Diagnostic Radiology and Orthopedics, Aal- 
borg Hospital South, Aalborg, Denmark 

Comparison of patient materials with malleolar fractures 
classified by the Lauge-Hansen system has shown a great va- 
riation in frequency of fracture types. Therefore, we have in- 
vestigated reproducibility of the Lauge-Hansen classifica- 
tion in an observer variation study. 

Patients and merhods: Radiographs of 1 18 consecutive 
patients with malleolar fractures were classified by 4 observ- 
ers from the Department of Orthopedics: viz., I consultant, 2 
senior registrars, and 1 registrar. Independently of each other, 
the observers classified each patient into class and stage ac- 
cording to the Lauge-Hansen system. A comparison of the 4 
observers gave a measure of interobserver variation. Six 
weeks later, a similar classification was carried out. A com- 
parison of the first and the second classification by each ob- 
server gave a measure of intraobserver variation. 

Results: Interobserver variation: All 4 observers showed 
agreement on class and stage in 43 percent of the patients and 
on class in 68 percent of the patients. 

Inrroobserver variation: The first and the second classifi- 
cation were identical in 64,67,75, and 82 percent of the pa- 
tients by both class and stage, and were identical in 81,87,87, 
and 95 percent of the patients by class alone. Higher seniority 
in orthopedics did not decrease intraobserver variation. 

Conclusions: The Lauge-Hansen classification system 
has a limited reproducibility, assessed both by interobserver 
and intraobserver variation. This may partly explain the dif- 
ference in frequency of fracture types found in different pa- 
tient materials. 

The stabilizing effect of the calcaneofibular 
ligament and the anteriortalofibular ligament 
on hindfoot movements 

P. Kjaersgaard-Andersen, L. H. Frich, F. Madsen, P. Helmig, 
P. SggArd and J. 0. Sojbjerg 

Biomechanics Laboratory, The Orthopedic Hospital, Arhus, 
Denmark 

The aim of the study was to investigate the hindfoot move- 
ment patterns following a lesion to the anterior talofibularlig- 
ament (ATL)either solitary or in combination with a lesion to 
the calcaneofibular ligament (CFL). 

Materials and nzerhods: Totally, 22 amputation speci- 
mens were sequentially studied using a kinesiologic testing 
device. The first step was recording of movements with intact 
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ligaments; secondarily, movements were recorded after sec- 
tioning of the ATL; and finally movement patterns were re- 
corded after also a lesion to the CFL. All the movements were 
recorded for the entire hindfoot joint complex, i.e., the ankle 
and talocalcaneal joints. 

Results: The largest median anterior-posterior lu.rity 
with intact ligaments was observed in neutral and plantar 
flexion (3.1 mm and 3.0 mm, respectively). Cutting of the 
ATL increased the anterior-posterior laxity, with a median of 
3.0 mm, in the entire range of flexion, whereas further cutting 
of the CFL only increased the laxity, with a median of 1 mm. 
The CF'L was shown to be the primary stabilizer of adduc- 
/ion. Cutting of the ATL only increased adduction, with a 
median of 3.0" , most significant in plantar flexion, whereas 
further cutting of the CFL increased adduction dramatically 
in the entire range of flexion, to a median maximum of 14.2" 
in dorsiflexion. A solitary lesion of the ATL resulted in a me- 
dian of 3.0" of laxity in internal rotation in dorsiflexion, but 
a median maximum of I 1" of laxity in plantar flexion, where- 
as a further lesion of the CFL mainly increased the laxity in 
internal rotation in dorsiflexion to a median maximum of 
8.0'. 

Conclusions: The ATL was shown to be the primary stab- 
ilizer of anterior-posterior displacement in the ankle, and 
CFL the primary stabilizer of adduction in the tibio-talo-cal- 
caneal joint complex. Moreover, the ATL mainly stabilizes 
internal rotation in plantar flexion, whereas the CF'L had that 
function in dorsiflexion 

Knee 

Operative treatment of anterior cruciate lig- 
ament lesions 

S. Fruensgaard, K. Krgner and J. Riis 

Department of Orthopedics Horsens Hospital. Horsen, Den- 
mark 

Sixty-eight patients with operatively treated anterior cruciate 
ligament (ACL) lesions were evaluated with a mean follow- 
up period of 4.7 years. The mean age of the patients was 24 
years. Totally. 50 patients sustained their injuries during 
sports activities, soccer being the major cause. The method 
described by Palmer was used for the repair of the ACL le- 
sion. Concomitant lesions were present in 40 cases and re- 
paired when needed. During the follow-up period, 10 patients 
hadreceivedareconstructionof the ACLdue to functional in- 
stability. Eight patients were lost to follow-up. Knee instabil- 
ity was evaluated by clinical and computer analyzed meas- 
urements; for the latter, we used the Acufex Knee Signature 
System. The functional results were evaluated by the Tegner 
activity scale and the Lysholm knee score. Significant insta- 
bility was found in 22 patients (plus 10 patients reconstruct- 

ed), with aLysholm knee score of 84. No significant instabili- 
ty was found in 28 patients with a Lysholm knee score of 91. 
The activity level was lowered regardless of instability from 
6.7 to 5.1. Twenty-three patients resumed their former sports 
activities, 17 patients at the same preinjury level. Repair of 
the ACL using a simple technique resulted in chronic insta- 
bility in half of the cases. Reconstruction of the ACL because 
of functional instability was required in 1 1 cases. The subjec- 
tive knee function was good/excellent regardless of instabili- 
ty at follow-up, at the expense of a lowered activity level. 

Anterior-posterior knee laxity: The influence 
of muscle tone 

T. Lind, H. V. Johannsen, L Vosmar and J. Lauritzen 

Department of Orthopedics, Arhus County Hospital, 
Arhus, Denmark 

The objectives were to evaluate the influence of muscle tone 
on anterior-posterior knee laxity. 

Merhods: The anterior and posterior tibial translation at 
25" of knee flexion and 10,20, and 30 pounds of displace- 
ment force,using the Stryker Knee Laxity Tester, were meas- 
ured (1) under maximal muscle tension, (2) under voluntary 
relaxation of quadriceps and hamstrings, and (3) under anes- 
thesia. The legs were positioned on a splint in 25' of knee 
flexion and with free axial tibial rotation. Forty-two normal 
knees (27 patients) were examined. The median age was 29 
(11-71) years. 

Results: Both anterior and posterior tibial translation in- 
creased significantly with voluntary relaxation of the mus- 
cles. With anesthesia, there was a significant further increase 
in anterior translation; posterior translation increased only 
marginally. No increase in left to right difference (total trans- 
lations) was found (n  16). 

Conclusion: Muscle tone significantly influences anteri- 
or-posterior knee joint laxity. Complete muscular relaxation 
can only be achieved with anesthesia. 

Arthroscopic meniscectomy: Results and 
complications 

J. Dalsgaard,H. V. Johannsen, C. J.  Terkelsen, B. E. Lindblad 
and J. Lauritzen 

Department of Orthopedics, Arhus Amtssygehus, Arhus, 
Denmark 

During 1985, 245 arthroscopic meniscectomies were per- 
formed in 235 knees. The median age of the patients was 35 
(14-76) years, with two thirds of them males. Totally, 167 
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were media land 78 were lateral meniscectomies. In 10 knees, 
both menisci were resected. More than nine tenths of the 
meniscectomies were performed electively, and in most cas- 
es a tourniquet was used. Complications and results were re- 
corded prospectively during the hospital period and at a 
check-up 3 months later. 

The results were excellent or good in 86 percent of the me- 
dial and in 80 percent of the lateralmeniscectomies. In 34 pa- 
tients ( 14 percent) the results were considered unsatisfactory: 
10 of these had arthrosis and were content. At the 3-month 
control, anew arthroscopy was considered necessary in 3 per- 
cent of the patients. No serious complications were regis- 
tered. Mild complications were hemarthrosis or serous effu- 
sion in 18 cases (7.5 percent), superficial wound infection in 1 
case, suture granuloma in I case, neuroma in I case, adhe- 
sions in 1 cases, venous thrombosis in 1 case, iatrogenic par- 
tial rupture of the medial collateral ligament in 1 case. Single 
dominant predictors of complications and results were not 
identified, although there was a tendency towards better re- 
sults with bucket-handle lesions than with degenerative le- 
sions. 

We concluded that the results of the arthroscopic menis- 
cectomy were good and that serious complications were rare. 

Tibia1 plateau fracture: Skeletal traction and 
early knee mobilization versus suraical treat- 
ment 

Dennis Bo Jensen, Claus Rude, Benn Duus and Arne Bjerg- 
Nielsen 

Department of Orthopedics, Glostrup Hospital, Glostrup, 
Denmark, and Department of Orthopedics, Hvidovre Hospi- 
tal, Hvidovre, Denmark 

The long-term results after tibia1 plateau fractures were eval- 
uated for 61 fractures treated by skeletal traction and early 
knee activity versus48 fractures treated by surgery. The aver- 
age follow-up period was 6 years. Both groups included frac- 
tures with aprimary articular surface depression of S 2 0 m m .  
The fractures were divided into subgroups according to the 
degree of primary articular surface depression and to the type 
of fracture (Roberts’ subdivision of types). Gonarthrosis was 
evaluated according to Ahlback and Rydberg. Statistical tests 
were performed with the Mann-Whitney test with a two- 
tailed significance level of 5 percent. 

We found similar functional results after the two treat- 
ments. Meniscectomy was performed in almost half of the pa- 
tients who had surgery. Arthrosis was seen more frequently 
after surgery ( P  < 0.05). and there was a tendency towards 
more arthrosis when meniscectomy had been performed ( P  < 
0.10). Confinement to bed and duration of hospitalization 
were clearly shorter after surgery ( P  < 0.0001 ). 

We conclude that skeletal traction and early knee immo- 
bilization are an alternative to surgery. Presumably, they 
should be reserved for cases where surgery is undesirable. 

Hand 
Treatment of Bennett’s fracture during a 
1 0-year period 

Klaus KjiEr Petersen, Otto Langhoff, Kjeld Andersen and 
J ~ r g e n  Sommer 

Department of Orthopedics, Arhus Amtssygehus, Arhus, 
Denmark 

The treatment of Bennett’s fracture is still debated. How im- 
portant is accurate restoration of the joint surface for avoid- 
ance of late symptoms and arthrotic changes? A series of Ben- 
nett fractures is described with special emphasis on this rela- 
tionship. 

Forty-one fractures were treated between 1975 and 1985. 
Nine fractures were treated with a plaster of Pans cast after 
closed reduction, six displaced fractures were treated by 
closed reduction and percutaneous K-wire pinning, and 26 
displaced fractures were treated by open reduction and inter- 
nal fixation. 

After a median of 7 (2.6-12) years, 31 patients were re- 
viewed. Twenty-one patients were asymptomatic; 10 pa- 
tients had slight pain periodically. 

After perfect reduction, 16/19 of the patients were asymp- 
tomatic, but only 5/12 of the patients with residual displace- 
ment. The frequency of arthrosis in the group with perfect re- 
duction was 3/14; with residual displacement, it was 7/10. 

Pain and arthrosis seem to be less frequent after anatomic 
reduction of the Bennett fracture. 

We therefore advocate exact reduction of the fracture-if 
necessary by open reduction. 

lntraarticular fractures at the base of the fifth 
metacarpal 

Klaus Kjzeer-Petersen and Anne-Grete Jurik 

Department of Orthopedics, h h u s  Amtssygehus and County 
Hospital, and Department of Radiology R, Arhus County 
Hospital, DK-Arhus C, Denmark 

The results of treating 64 displaced “Bennett V” or “Reverse 
Bennett’s fractures” between 1978 and 1988 are presented. 
The median age at injury was 38 (8-88) years. Fracture type 1 
(21 patients) had a single radial fragment involving less than 
50 percent of the articular surface, and type 2 (43 patients) 
were comminuted fractures or had a radial fragment involv- 
ing more than SO percent. 

Primary subluxation was found among three type 1 frac- 
tures and 16 type 2 fractures. The position of the fractures was 
improved by closed reduction and cast immobilization in 219 
type 1 and 4/28 type 2 fractures, by percutaneous pinning or 
open reduction and internal fixation in 8/1 I and 10/16 frac- 
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tures. None of the fractures were exactly reduced. Secondary 
subluxation followed conservative treatment in 5 cases-all 
type 2 fractures. Ten patients with open reduction had com- 
plications: 9 cases with migration of a K-wire and 3 cases with 
superficial infection. At follow-up after a median of 4 
(0.5-1 1) years, 28 of 50patients were asymptomatic. Twelve 
of 29 patients treated conservatively and 10 of 21 treated op- 
eratively had slight pain periodically, especially upon firm 
gripping. Twenty-one of 44 patients had arthrosis, and 25 of 
38 patients had decreased gripping power, with a median of 
25 (5-60) percent. 

Thefracturesaredifficult toreduceexactly,andfrequently 
give sequelae with periodic pain, arthrosis, and decreased 
gripping power. 

Conclusions: The use of silver sulfadiazine for clear-cut 
and blunt fingertip lesions was found to be very successful, 
with few complications, no systemic infection, shorter heal- 
ing time, and shorter sick leave. The treatment is recommend- 
ed in all casualty departments, and especially when the re- 
sponsible doctor is unexperienced. 
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Fingertip lesions: A comparative study of sil- 
ver sulfadiazine and fucidin gauze 

Arne Bach, Bent Wulff Jakobsen, JSristian Kristensen, Tor- 
ben Scherff Sorensen and Henrik Stchr 

Departments of Orthopedics, Heming Central Hospital and 
Aalborg Hospital South, Herning and Aalborg, Denmark 

Holm and Zachariae (1974) found conservative treatment to 
be superior to surgery in most cases, and de Boer and Collison 
(198 1) introduced the silver sulfadiazine treatment in finger- 
tip lesions. The purpose of this study was to compare this 
treatment with Fucidin gauze according to the time taken for 
healing, duration of absence from work, and complications. 

Patients and methods: From February 1987 through April 
1988.94 consecutive patients with blunt or clear-cut fingertip 
lesions (with or without osseous involvement) were random- 
ized to silver sulfadiazine or conventional Fucidin gauze 
treatment. In the first treatment, silver sulfadiazine was ap- 
plied to the wound and the finger was dressed in a nonsterile 
PVC glove, and then redressed every 3rd day. Sixteen pa- 
tients dropped out, 4 because of bleeding demanding more 
hemostasis; I I failed to come to controls, and 1 changed the 
treatment herself. 

Results: Characteristics, time taken for healing, and sick 
leave are shown in Table 1. 
Table 1. 

Silver Fucidin Statistics 
sulfadiazine 

Number 36 42 
Age 30.0 30.5 NS 
Size (crn2) 1 .o 1.1 N S  
Osseous involve- 

ment 16.7 26.2 N S  
Time taken for 

Sick leave 
healing (days 14.0 22.0 ( P  = 0.012) 

(days) 13.7 25.0 ( P =  0.025) 

Elbow arthroscopy 

Peter J. H. Blyme, Thomas Lind and Gert Kristensen 

Department of Orthopedics, Gentofte University Hospital, 
Gentofte, Denmark 

Only a few papers concerning arthroscopy of the elbow have 
been published. The indications have been loose bodies. con- 
ditions with pain and loss of motion caused by traumas, frac- 
tures, and rheumatoid arthritis are widening the indications. 

Material and methods: Over the period September 1987 
to October 1988, we performed 15 elbow arthroscopies in 13 
patients using a 5-mm Storz arthroscope. As routine entranc- 
es the anterolateral and the posterolateral approach was used. 
The median follow-up was 6 months, and the median age was 
26 years (1  1-86 years, 7 men and 6 women). 

In 7 cases, loose bodies were found, and in 4 of these the 
loose bodies were extracted arthroscopically. In addition, 2 of 
the 4 patients underwent transarthroscopic synovectomy and 
debridement. At follow-up, all 7 patients were free from pain 
and only 1 patient still had a slightly restricted motion. In 2 
cases the arthroscopy was diagnostic (posttraumatic arthrosis 
of the elbow). 

One patient with a chondral disorder was treated with 
debridement and was asymptomatic at the time of follow-up. 
The last 3 patients underwent transarthroscopic synovectomy 
and debridement with good results concerning mobility and 
pain in 2 of the cases. 

Conclusion: Aithroscopy of the elbow is recommended in 
the treatment of loose bodies, but also to evaluate and treat 
cases caused by fractures, traumas, and rheumatoid arthritis. 
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Fractures 

Shoulder alloplasty in proximal humeral 
fractures 

Lars Henrik Frich, Jens Ole Sojhjerg and Otto Sneppen 

Orthopedic Hospital, University of Arhus, h h u s ,  Denmark 

The aim of the study was to evaluate the outcome of shoulder 
alloplasty in 32 comminuted proximal humeral fractures. 

Parienrs und methods: All the patients were categorized 
into two groups according to the postfracture operative delay. 
Eight four-part fractures, mean age 73 ( 3 6 8 4 )  years, were 
treated after I3 (7-21 ) days. Five patients had a hemialloplas- 
l y .  Twenty-four patients with old fractures included 10 four- 
part fractures, 8 three-part fractures, and 6 two-part fractures. 
The mean age was 65 (40-78) years, whereas the median time 
fiom fracture to arthroplasty was 14 (4-72) months. Twelve 
patients had primarily been treated operatively, and 12 pa- 
licnts were treated conservatively. Twenty-one patients had a 
rota1 shoulder alloplasty, and 3 had a hemialloplasty. At fol- 
low-up 2 (1-5) years postoperatively, all the patients were 
cvaluated according to a modified Neer scoring system, and 
bere classified into three groups. ( I )  Excellent: painfree and 
g)odmotion.(2) Fair:slight painand/orrestrictedmotion.(3) 
Poor: pain and/or poor motion. 

Results: In the acute group, 6/8 patients had excellent re- 
sults compared with 4/24 patients in the chronic group. One 
patient in the acute group and 9 patients in the chronic group 
had a poor result. The results in the acute group were superior 
( P  < 0.05). No differences were found between hemiallo- 
plasties and total joint replacements. 

Complicurions: There were 2 cases of anterior prosthetic 
instability and I distal migration of the prosthesis. 

Conclusiom: Good results can he expected after prosthet- 
ic replacement in acute proximal humerdlfractures. Priorsur- 
gery or operative delay reduces the end result. A hemiallo- 
plasty seems to he sufficient. 

Proximal humerus physiolysis-a follow-up 
1 .  B. Krogh, J. 0. Nielsen, C. Ganderup, C. B. Eriksen, H. D. 
Jrnsen and J .  Ovesen 

Ikpartments of Orthopedics and Radiology, Aalborg Hospi- 
la1 South, Aaalborg, Denmark 

The main purpose of following up proximal humeral physiol- 
p i s  was to estimate the frequency of sequelae and relate it to 
the Neer-Horwitz grades and treatment. 

The material consisted of 46 consecutively hospitalized 
patients from January I, 1977 through June 1988. Three pa- 
tients were excluded ( l deceased and2 foreigners). Seven pa- 
tients could not be traced. The primary radiographs of 34 pa- 

tients were evaluated, and the physiolysis was graded accord- 
ing to the Neer-Horwitz classification. The patients were fol- 
lowedupclinically and radiographically atamedian timeof6 
years. 

The median age at the time of accident was 20 years. The 
types of fracture were divided into Neer-Horwitzgrades I (6), 
I1 (9), I1 (8). and IV (1  1 ). Reduction was performed for 24 pa- 
tients. At the follow-up, 20 patients were asymptomatic. The 
most frequent symptoms were pain (12) and reduced move- 
ment (9). In 9 out of 24 cases an improved position had been 
obtained. Of those patients who at the last radiographic con- 
trol had a dislocation according to Neer-Horwitz grades 1-11, 
7outof20hadsymptomsatthefollow-up, whereas forgrades 
111 and IV, 8 out of 14 had symptoms. 

The tendency was that patients with Neer-Horwitz grades 
1-11 had fewer symptoms than patients with grades 111-IV. 
Probably reduction should be performed in grades 111 and IV 
fractures. 

Displaced proximal humeral fractures: Re- 
sults of conservative treatment 

S. Rasmussen, I. Hvass, J. Dalsgaard, B. S. Christensen and 
E. Hostad 

Departments of Orthopedics, Aalborg Hospital, Aalborg, 
Denmark 

The clinical and radiographic results of 42 patients with dis- 
placed proximal humeral fractures treated hy conservative 
means were reviewed. Thirty-four were female, and the me- 
dian age was 77 years. The follow-up evaluation included 
physical and radiographic examination a median of 2 years 
after the trauma. The system advocated by Neer was used to 
classify the fractures. Sixteen patients had two-part fractures. 
17 three-part fractures, and 9 four-part fractures. Twenty- 
eight fractures were treated with a sling and 14 with a hanging 
cast. No difference was found between the results in relation 
to treatment. Five patients developed arthrosis, 2 avascular 
necrosis ofthe humeral head, and5 nonunion. Theclinicalre- 
sults were assessed using Neer’s protocol. The patients with 
two- and four-part fractures had failure results (less than 70 
units), and patients with three-part fractures had unsatisfacto- 
ry results (70-79 units). The patients were asked their opinion 
of the result, and generally found it satisfactory. 

The results of conservative treatment of displaced proxi- 
mal humeral fractures were poor. This supports the idea of 
treatment with plate fixation or prosthetic replacement, but 
the patient response to conservative treatment was satisfacto- 
ry, and thereforetheindicationsforsurgeryshould hecdreful- 
ly considered. 
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Static or dynamic locked nailing of commin- 
uted femoral shaft fractures 
Jens Ole Sejbjerg, Soren Eiskjm and Flemming Meller-La- 
sen 

Departments of Orthopedics, Arhus County Hospital, Arhus, 
Denmark 

Patients and methods: Forty comminuted or unstable frac- 
tures of the femoral shaft were treated with intramedullary 
reaming and locked static nailing. Twenty-four fractures 
were grade 3 or 4 comminuted according to Winquist and 
Hansen. Sixteen grade 1 or 2 fractures were located in the dis- 
tal or proximal one third of the diaphysis and were classified 
as unstable. 

Resulrs: At follow-up 12-30 months postoperatively, all 
the fractures had healed. Three patients had an external rota- 
tory malalignment between 5 and 10 degrees, while 5 had a 
shortening or lengthening between I and 2 cm. No cases of in- 
fections or delayed unions were recorded. In the present ser- 
ies, all the fractures were treated with static nailing, and no 
bolts were removed in an attempt to dynamize the fracture. 

Conclusions: Intramedullary closed, locked, and static 
nailing secures sufficient stability of comminuted fractures of 
thefemurimespectivelyofthedegreeofcomminutionand the 
location of the fracture. We did not dynamize any of the frac- 
tures, and our study suggests that this procedure can be omit- 
ted. 

Delayed union in tibial shaft fractures: Is the 
A 0  compression osteosynthesis a recom- 
mendable treatment? 

Torben Scherff S@rensen, Erik Pors Jensen and Danilo 
Zdravkovic 

Departments of Orthopedics, Hjemng and Aalborg Hospi- 
tals, Hjorring and Aalborg, Denmark 

Delayed union is not uncommon in tibial shaft fractures, and 
the condition is associated with high-energy trauma, open 
fractures, and severity of concomitant injuries. Because there 
is no ideal treatment, the AO-compression osteosynthesis has 
been used at the orthopedic department at Hjening Hospital 
since 1973 and at the orthopedic department at Aalborg Hos- 
pital since 1985 in the treatment of delayed union of tibial 
shaft fractures. 

Pntients: There were 21 men and 4 women, aged 24 
(15-72) years with unhealed tibial shaft fractures after 6 
months, 20 of whom had open fractures and 16 of whom had 
suffered traffic accidents. Fourteen of the patients were pri- 
marily treated at other hospitals. 

Methods: All 25 patients were treated with AO-compres- 
sion osteosynthesis a mean of 10 months after primary treat- 
ment. Thirteen of the patients were grafted with autogenous 
cancellous bone, and in 5 patients the fibula was resected Fif- 

teen of the patients received prophylactic antibiotics. 
Results: In 23 patients the tibia healed in 5 (4-8) months, 

and in 2 patients, the tibia was unhealed after 45 and 10 
months. Six patients had superficial skin necrosis and cicatri- 
cia1 defects without exposure of the osteosynthesis material, 
and all the patients healed spontaneously. There was no case 
of deep infection. 

Conclusion: In delayed union of tibial shaft fractures, the 
AO-compression osteosynthesis is a good method without 
significant complications. 

Pediatric orthopedics 

Ultrasound scanning of newborns for con- 
genital hip dysplasia 

V. S. Petersen, S. H. Jakobsen, C. Strandberg, K. R. Nielsen, 
J. K. Getrik and S. Hancke 

Gentofte University Hospital, Gentofte, Denmark 

During a 9-month period, we scanned the hips of all the new- 
borns whose parents had given their consent. The aim of the 
study was to evaluate whether ultrasound could identify hips 
that should be treated. The indication for splintage was clini- 
cal instability throughout the period. Both hips were scanned 
from the lateral aspect of the hip over the trochanter major, 
and the results were evaluated according to the criteria estab- 
lished by Graf. There were 547 newborns in the study. In 4 
newborns, there was suspicion of dysplasia in five hips and 
clinical instability in one hip. One was clinically unstable, but 
had normal findings by ultrasound and was splinted. Two 
children were scanned at intervals of 3 weeks, and showed 
normal hips after 6 weeks without treatment. The fourth new- 
born had ultrasonographically bilateral dysplasia, which was 
verified radiographically at 6 weeks, and treatment was ad- 
vised. 

During the period, loofthe children were splinted, only 1 
of these had unilateral dysplasia ultrasonographically, and all 
were radiographically normal after 3 months. Forty-five chil- 
dren had radiographs taken at 5 months because of clicking 
hips at birth, and all of them were radiographically normal. 

We recommend the method, and find it well indicated 
when clinical instability is suspected in the newborn. 

Salter’s pelvic osteotomy in dislocation/dys- 
plasia of the hip 

Annette Sylvest and Stig Sonne-Holm 

Department of Orthopedics, Children’s Section, Rigshospi- 
talet, Copenhagen, Denmark 
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A total of 59 patients were subjected to Salter’s pelvicosteot- 
oiny at the Orthopedic Hospital of Copenhagen and at Rig- 
shospitalet owing to dislocatioddysplasia of the hip. The in- 
dication for surgery was established at a median age of 6. The 
girl:boy ratio was 5:  1. The patients were followed clinically 
and radiographically for 3 and 12 months postoperatively, 
and the median period of follow-up terminated 3 years after 
surgery. In case of further surgical intervention, follow-up 
was discontinued. In the first osteotomies of the series, only 
one Kirschner wire was used to anchor the wedge; later on, a 
technique involving two wires was resorted to as a means of 
securing the osteotomy. Generally, this technique improved 
the slopeofthe acetabularroof, measuredas theacetabularin- 
dex, and yielded a superior covering of the femoral head. On- 
ly 1 case proved an exception for technical reasons. In 7 cases, 
mainly patients in whom theosteotomy hadbeen anchored by 
a single Kirschner wire, a minor displacement occurred at the 
hite of the osteotomy, often entailing a Chiari-like effect of 
the operation. In 20 percent, further surgical intervention was 
required, in most cases owing toapositionofvalgus and ante- 
version of the femoral neck. In cases of dislocation/dysplasia 
of the hip, Salter’s osteotomy is a useful procedure, because it 
aims at reestablishing anatomic conditions. If subluxation is 
pronounced or if dysplasia of the proximal part of the femur is 
present, the procedure should be combined with or supple- 
mented by surgery involving the femur. 

Spine 
Posterior spondylodesis with pedicle screw 
fixation 

Lars Emil Jensen and Steen Bach Christensen 

Departments of Orthopedics 0, Hillerdd Hospital, DK-3400 
Hillergd, Denmark 

_. I wenty-four patients, 16 females and 8 males, with amediam 
nee of 44 years, were operated on with posterior spondylode- 
sis with plates and pedicle screws. Eight patients had spondy- 
lolisthesis due to spondylolysis, 7 patients had degenerative 
spondylolisthesis, and 9 patients had disc degeneration with 
arthrosis of the facet joints. 

Five patients were operated on with Roy-Camille reduc- 
tion plates, and the rest with Louis plates. The patients were 
mobilized on the fifth postoperative day, 1 with a plaster cast 
and 23 patients with a BOB-brace or corset. The minimum 
follow-up was 6 months. 

Results: Eighteen patients were improved (no or only 
moderate back pain), and 6 patients had unchanged pain. 
There were 6 cases with broken or loose screws; of these, 4 
had unchanged pain. 

In 2 cases, there was pain in the L5 dermatome after theop- 
eration. Both patients were reoperated on, and the screwpod- 
lion was changed with improvement. 

In our series, we found an acceptable fusion rate. The tech- 

nique is useful with an early mobilization and few complica- 
tions. 

Spinal cord, cauda equina, nerve roots, 
blood flow, plasma space, and vascular 
permeability. 

K. Hay, H. Shuzheng, E. S. Hansen, J. Sobalk, T. B. Henrik- 
sen, D. Kj@lseth, V. Hjortdal and C. Bunger 

Orthopedic Hospital in Arhus, Institute of Experimental 
Clinical Research, University of Arhus, Arhus, Denmark 

The pathology of motor and sensory dysfunction in the spinal 
cord, cauda equina, and nerve roots associated with spinal 
stenosis and nerve root entrapment is not sufficiently ex- 
plained and is investigated by different experimental models 
emphasizing changes in regional blood flow. 

This work describes the regional blood flow, plasma vo- 
lume, and vascular permeability throughout the entire spinal 
cord including the caudaequina, nerve roots, and the dural sac 
under normal conditions in anesthetized dogs. 

Material and methods: Eight mongrel dogs, 6 7  months 
old and weighing 15-20 kg comprised the material. The dogs 
were anesthetized in the supine position with Immobilon 
Vet., relaxed with Pavulon, and ventilated mechanically after 
orotracheal intubation. The central hemodynamics were mo- 
nitored by blood pressure, central venous pressure, and arteri- 
al blood gases. Regional blood flow was measured with mi- 
crosphere technique using 15 my spheres labeled with I4’Ce. 
Plasma volume was assessed by the equilibrium distribution 
of 1251 Fibrinogen, which stays inside the vascular system. 
Albumin slowly permeates the capillary wall, and vascular 
permeability was assessed by the ratio between I 3 l I  Albumin 
and 12sI Fibrinogen 10 min after injection of these tracers. 

Localization RBF (mu100 gimin) PS (mU100 g) PER (131 -1/125) 

Cauda L&L5 13 (0.3) 1.2 (0.1) 0.8 (0.03) 
Roots L3-L5 sin. 4 (0.7) 1.5 (0.2) 1.3 (0.07) 
Roots L 3 4 5  dxt. 4 (0.3) 1.4 (0.4) 1.4 (0.06) 
Dura 3 (0.3) 2.2 (0.3) 1.5 (0.08) 

After killing the dogs, the entire spinal cord, including the 
lumbarnerve roots, cauda equina, and dural sac, was exposed 
by laminectomy from C1 to the last sacral vertebrae andcut in 
segments. Gamma activity in the biopsies from the spinal 
cord, roots, and dural sac was counted and corrected for back- 
ground, cross talk, and decay during counting. 

Results and discussion: The values of RBF uncovered a 
decrease in flow from the richly perfused spinal cord seg- 
ments to the less well perfused nerve roots and dural struc- 
tures. The plasma space was not correlated with the RBF in- 
side the spinal cord. RBF was highest in segments of the spi- 
nal cord where the greatest motor function was located (cervi- 
cal, thoracic, and lumbosacral segments). Plasma space and 
permeability showed highvalues in structures with low RBF, 
suggesting that an important function of the durd sac is nutri- 
tive, allowing diffusion into the cerebrospinal fluid. The rela- 
tionship between localization, RBF, plasma space, and 
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vascular permeability indicates that even small changes in re- 
gional blood flow might cause dysfunction of the neural 
structures in cauda equina and nerve roots. 

Amputations 

Comparison of the skin blood flow and skin 
perfusion pressure for selection of amputa- 
tion level 

Hans R. I. Jorgensen, Nils Wisbech Pedersen, Henrik Oxhoj 
and Villiam Damholt 

Departments of Orthopedics and Clinical Physiology, 
Odense University Hospital, Odense, Denmark 

The aim of the study was to compare the predicted level of 
amputation by skin blood flow measured by the '"Xenon 
washout technique and skin perfusion pressure measured by 
the photoelectric method. We applied both methods in 33 pa- 
tients who had major amputations performed and compared 
the results with the clinical outcome. These two methods 
measure different physiologic properties, i.e., perfusion and 
pressure, and only the result from the perfusion measure- 
ments were known to the surgeon. Thirty-six consecutive pa- 
tients were investigated, but 3 patients died before wound 
healing and were excluded. The median age was 72 (38-91) 
years, and 15 patients suffered from diabetes and 7 had previ- 
ously undergone vascular surgery. 

Twenty-seven had primary healing, 5 had delayed healing 
at the same level, and 1 case was reamputated. 

Results: With reservation for the small size of our materk- 
al, no significant difference could be found. The photoelec- 
tric method is faster than the isotope washout and better toler- 
ated by the patients. We therefore recommend this method for 
routine preoperative selection of the amputation level in pa- 
tients with severe arterial disease. 

Table 1.  The clinical results and predicted level of amputation by skin 
blood flow (SBF) measured by 133Xenon washout technique and skin 
perfusion pressure (SPP) measured by photoelectric method 

Predicted SBF predicted SBF predicted 
same level lower level higher level 

SPP predicted SPP predicted 
higher level lower level 

Primary 
healing 20 

Secondary 
healing 3 

Failure 1 

Total 24 4 5 

The influence of smoking on complications 
after primary amputations 
Morten Kramhcift, Jens Lind and Soren Bddtker 

Department of Orthopedics, Hillergd Hospital, Hillerdd, 
Denmark 

To study the influence of smoking, all the primary amputa- 
tions in the period 1976 to 198 I were included in a retrospec- 
tive study. Patients who were amputated because of trauma, 
tumors, or Buerger's disease were excluded, as were patients 
whose smoking habits could not be accurately stated or who 
had ceased smoking prior to surgery. Patients receiving 
prophylactic antibiotic treatment (not routine) were also ex- 
cluded. The material included 137 patients subjected to 165 
primary amputations (1 11 below-the-knee [BK], 54 above- 
the-knee [AK]). Of these, 77 patients smoked (44 cigarettes, 
33 cheroots, 3 a pipe). The patients had unlimited license to 
smoke during hospitalization. 

No difference between smokers and nonsmokers with re- 
gard to amputation level could be demonstrated ( P  = 0.79). 
The cigarette smokers were on an average 7.5 years younger 
than the nonsmokers ( P  = 0.02). 

Of the 11 1, infection occurred in 21 of 50 smokers and in 
11 of 50 nonsmokers ( P  = 0.03; 2 dead and 9 dismissed). 
Reamputation was performed in 20 of 53 smokers and in 1 1 of 
56 nonsmokers (P  = 0.04). 

Of the 54 AK amputees, only 43 could be evaluated. Pri- 
mary healing occurred in I 1 of 19 smokers and in 22 of 24 
nonsmokers ( P  = 0.009). Infection occurred in 5 of 19 smok- 
ers and in 2 of 24 nonsmokers (P = 0.1 1). Only 1 patient was 
reamputated (smoker). The poor results obtained in smokers 
may be ascribed to the fact that smoking leads to a decrease in 
cutaneous blood flow and the formation of microthrombi. 

Consequently, amputees should avoid smoking during the 
healing phase. 

Risk factors in lower limb amputations 
Niels Falstie-Jensen and Knud Stenild Christensen 

Departments of Clinical Physiology and Orthopedics, Aal- 
borg, Denmark 

Alogisticregression analysis of 17 variables in 83 lower limb 
amputations was performed in order to predict stump failure. 

Results: Five variables were identified as having a signifi- 
cant effect on the logistic model: Age had an inverse relation 
to failure rate (P  < 0.005). This effect was mediated through a 
subgroup of 23 patients who had had a vascular operation, as 
this group had a higher failure rate and were younger than 
those without previous vascular surgery. Furthermore, the 
surgeon's experience was of major importance for stump 
failure. Experienced surgeons had a failure rate of 3 percent 
and less experienced surgeons 29 percent ( P  < 0.001). In ad- 
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dition. it was confirmed that the higher the skin petfusion 
pws.siwc and the umpurution level, the better the healing. 

Comhsiont It is recommended to use a logistic model 
that includes the variables age, skin perfusion pressure, am- 
putation level, and the surgeon’s experience to predict the risk 
of stump failure. 

Infection 

Registration of postoperative wound infec- 
tions and other complication in orthopedic 
department in Denmark 

S. B. Knlms,J. S. M0rtensen.H. H. Noer,L. P. Jensen, J.Gon- 
lieb aiid C. Tdrholm 

Viborg Hospital, County Hospital of Roskilde, County Hos- 
pital of Gentofte and County Hospital of Kege, Denmark 

“Micro-ort,” a microcomputer system designed and elabo- 
rated hy the infection group in the Danish Orthopedic Society 
for continuous surveillance of postoperative wound infec- 
tion\ aiid othercomplications, is now used in several hospital 
in Denmark. The purpose of elaborating the program was to 
ci-eate a comprehensible and inexpensive tool to obtain a uni- 
form and comparable registration that can be used all over the 
country. 

The provisional results from the registration of 2,300oper- 
alive interventions performed in 1,864patients infourDanish 
hospital were presented. A total of 189 complications (8.2 
percent) were registered, among these were 63 postoperative 
wound infections (3.4 percent), 43 superficial infections (2.3 
percent), and 20deep infections ( I .  1 percent). In clean opera- 
tions. lliere were 25 superficial (1.7 percent), and 6 deep (0.4 
pel-cent) infections principally caused by Sruphylococcus. 
Totally. I26 other complications were registered, predomi- 
nantly infection of the urinary tract, pneumonia, and throm- 
boeniholic complications. In case of postoperative complica- 
tion. ii significant increase in hospitalization time was docu- 
mcnted. 

Bacterial growth on suction drain tips and 
suction drain fluid following clean orthopedic 
operations 

Allan lbsen Sflrensen and Torben Sandberg Sgrensen 

Departments of Orthopedics and Clinical Microbiology, 
Fi-edei-i ksberg Hospital, Copenhagen, Denmark 

During 1985 and 1986, cultures of suction drain tips and/or 
suction drain fluid were obtained following 489 clean ortho- 
pedic operations (hip fractures and hip and knee arthroplas- 
ty). 

Suction drain fluids were cultured following 195 opera- 
tions, and in 2 cases bacteria were detected, but wound infec- 
tions were not seen after these two operations. 

Suction drain tips were cultured following 478 operations, 
and bacteria were detected in 56 cases. After these 56 opera- 
tions, five wound infections (three deep) were seen. In these 
five infections the same bacterial species were identified as 
were found by drain tip culturing. After 422 operations with- 
out bacterial growth on the drain tip, six wound infections 
(two deep) were seen (1.4 percent). 

Conclusion: The risk of postoperative wound infections 
following clean orthopedic operations is increased (P < 0.01 ) 
if bacteria are detected on the suction drain tip. 

Release of gentamicin from collagen sponge 
and from polymethyl methacrylate beads 

Torben Sandberg Sdrensen, Allan Ibsen Sdrensen and Sdren 
Merser 

Departments of Clinical Microbiology and Orthopedics, 
Frederiksberg Hospital, Copenhagen, Denmark 

The gentamicin-containing collagen sponge is a new product 
intended for local application in bone and soft tissue in- 
fections. Because the collagen is bioresorptive, removal of 
this carrier substance is not necessary in contrast to the 
PMMAbeads. 

The present study was an in vitro investigation of the re- 
lease of gentamicin from the collagen sponge and from the 
PMMA beads. Pieces of collagen sponge or PMMA beads 
were added to 20 mL of distilled water, and during the follow- 
ing hours the gentamicin concentrations in the water were re- 
peatedly measured (static model). In the kinetic model exper- 
iments the released gentamicin was removed from the water 
exponentially by means of an infusion-withdrawal pump. 

For both the carrier substances, the release of gentamicin 
was found to occur with increasing half-lives. During the first 
4 hours, the half-life increased from 0.2 to 1.5 hours for the 
collagen sponge and from 3 to 6 1 hours for the PMMM beads. 
After 90 minutes, 94 percent of the gentamicin was released 
from the sponges, whereas 8.4 percent was released from the 
beads. 

By comparing the half-lives for the gentamicin release 
with the elimination rate of gentamicin from surgical 
wounds, it seems reasonable to conclude that the long-stand- 
ing high wound concentrations of gentamicin seen after ap- 
plication of PMMA beads cannot be achieved with the use of 
the collagen sponges. 
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Epidemiology 
Motocross injuries 

F. F. Nielsen, M. Bischoff-Mikkelsen, B. Meller-Madsen, B. 
W. Jakobsen, J .  Yde, A. B. Nielsen and J. Jensen 

Accident Analysis Center, Departments of Orthopedics, 
Arhus Amtssygehus and Arhus County Hospital, Arhus, 
Denmark 

The purpose of this investigation was to compare the risk of 
motocross riding to other sports activities. 

Muteriul und methods: In a I-year period, 40 motocross 
riders were treated at the casualty wards (0.8 percent of all 
sports injuries). The mean age was 19 years. The upper and 
the lower extremity were both injured in 41 percent of thecas- 
es. Fractures constituted 36 percent (compared with 14 per- 
cent of the fractures in the major study): 47 percent were lo- 
cated in the forearmhand, and 42 percent were in the lower 
extremity. 

Skin lesions comprised 43 percent and sprains 19 percent. 
The frequency of serious lesions (The Abbreviated Injury 
Scale) and fractures increased significantly when accident 
mechanisms such as jumps, collisions, and strokes against the 
vehicle were involved. The frequency of hospitalization was 
23 percent (compared with 3 percent in the major study). 

Conclusion: Compared with other sports injuries, moto- 
cross injuries are characterized by younger patients, more 
serious injuries, and a high frequency of hospitalization. Col- 
lision and jumps were the most dangerous accident me- 
chanisms. Protective devices must avert strokes against the 
driver's own vehicle. 

Prehospital advanced life support in trauma 
victims 

Kent L. Boll, Jon Eriksen, Esther Make Nielsen and Poul 
Elk@ 

Departments of Anesthesiology and Intensive Care, Holste- 
bro Hospital, Holstebro, Denmark 

The performance of prehospital advanced life support has 
been assessed by a retrospective analysis of interventions and 
outcomes of trauma victims transported by intensive care am- 
bulance service staffed by aphysician and nurse. During a 16- 
year period, 2,048 patients were transported by the intensive 
care ambulance, of which 123 were trauma victims. The 
mean age was 32 years. Traffic accidents accounted for 83 
percent of the cases. The median Injury Severity Score was 
23. 

Fifty-five patients were pronounced dead on arrival at the 
resuscitation areas. Respiratory failure was found in 27 vic- 
tims,shock in 23, and unconsciousness in 35 of the63patients 

treated by the intensive care unit. Five patients had cardiopul- 
monary arrest and were successfully resuscitated, but 4 of 
these died in the hospital. 

Treatment was assessed to be of no influence on the out- 
come in 18 patients and to be of benefit during transport in 21 
patients. In 24 patients potentially lifesaving interventions, 
including endotracheal intubation and massive intravenous 
infusion, werecarriedout. Six patients in this lattergroup sur- 
vived. 

Our findings suggest that prehospital advanced life sup- 
port may reduce mortality and morbidity following severe 
trauma. 

The value of hospital-based traffic accident 
registration 

Niels Dieter Rock', Christian Tramsen', Peter Hoffmann' 
and Carin Cederquist3 

Department of Orthopedics, Esbjerg Central Hospital', De- 
partment of Medical Officers of Public Health, Ribe County2, 
and Department of Medical Statistics3, Ribe County, Den- 
mark 

The official Danish traffic statistics are based on information 
from the local police registers, and are used in the planning 
and evaluation of preventive initiatives. To describe the value 
of routine hospital-based accident registration, we have com- 
pared the content of the hospital accident register, regarding 
traffic-related accidents, with the content of the local police 
register for the year 1986. 

Material and methods: Of the accident-related 18,417 
contacts with the casualty department in 1986, 1,288 were 
caused by traffic accidents: 249 of these were known to the lo- 
cal police. 

Results: See Table 1. (p. 32) 

Discussion: The result shows considerable variation in 
the degree of registration amongst the various groups of road 
users, and stresses the value of hospital-based traffic-acci- 
dent registers. The official statistics present a grossly distort- 
ed picture of the number and consequence of traffic accidents 
to the local and central decision-makers. 
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Table 1. Contacts with the casualty department caused by traffic acci- 
dents in 1986 ( N )  and degree of registration by the police in percent (“h) 

Pedestrian Bicycle Moped 
~~~ 

N % N % N % 

Total 

Outpatients 
Hospitalized 
Deaths 

Single accidents 
With counterpart 

Bed days in hospital 

Fractures 
(2) Skulliface 

Upper arm 
Lower arm 
Hipiupper leg 
Lower legiankle 

67 46 

44 25 
I8 83 
5 100 

67 46 

322 89 

22 73 
8 88 
1 100 
4 50 
1 100 
6 50 

684 9 

593 6 
89 28 
2 50 

458 3 
212 68 

1018 39 

126 13 
13 23 
25 0 
52 10 
15 13 
12 33 

188 

160 
28 
0 

144 
41 

260 

36 
3 
8 
8 
6 
7 

15 

8 
54 
0 

9 
34 

50 

28 
0 
13 
13 
33 
71 

Table 1. Continued 

MC Car Total (1) 

N % N % N % 
~~~ 

Total 

Outpatients 
Hospitalized 
Deaths 

Single accidents 
With counterpart 

Bed days in hospital 

Fractures 
(2) Skulliface 

Upper arm 
Lower arm 
Hipiupper leg 
Lower legiankle 

72 32 

44 18 
25. 48 
3 100 

44 20 
22 45 

382 73 

30 40 
4 75 
2 0  
7 0  
5 40 
8 63 

267 40 

187 36 
77 47 
3 67 

71 44 
138 43 

908 31 

36 44 
10 50 
4 50 
2 50 
6 33 
4 50 

1288 19 

1035 13 
239 43 
14 86 

719 9 
483 53 

2968 46 

252 29 
41 46 
40 10 
73 12 
34 32 
37 51 

1981. In all, 1,839 sports injuries were registered and classi- 
fied after the A.I.S. (Abbreviated Injury Scale). Question- 
naires were sent to all the participants, three times if neces- 
sary. Totally, 1,535 answered the questionnaires. Randers 
Central Hospital, which serves 124,321 inhabitants, had a 
total of 17,700 accidents during this period. 

Results: Male predominance (60 percent) was observed. 
The highest number of injuries occurred in the age group 
10-19 years. Soccer was the most kequent sport, causing 39 
percent of the accidents that needed treatment in the casualty 
ward. Next to soccer came handball and badminton. Twenty- 
one percent of the accidents were caused by distortions of the 
ankle joint and 7 percent were distortions of hands or fingers. 
About 10 percent of the injuries were caused by contusions of 
the legs. Fractures comprised 14 percent of the total number 
of accidents, and out of these, 34 percent were located in the 
hands or fingers, 18 percent in the legs or ankles. Eighteen 
percent of the injuries were to the radius or ulna and 14 per- 
cent to the feet or toes. The A.I.S. classified 53 percent as mi- 
nor, 37 percent as moderate, and 8 percent as severe acci- 
dents. None of the injuries were fatal. Sixty-four percent fin- 
ished the treatment right away in the casualty ward, 16 per- 
cent were later treated in outpatient clinics, and 12 percent 
were treated by a general practitioner. Six percent were ad- 
mitted to the hospital immediately, whereas 3 percent were 
admitted later. Ten patients were hospitalized for more than a 
week, and out of these, 2 were hospitalized for more than 6 
weeks. Out of all the patients, 69 percent had a recovery peri- 
od of 1 day or less, and 11 percent for more than 3 weeks. For 
0.7 percent (1 1 patients), it meant unemployment or change 
of work. Because of the accident, 3 percent (43 patients) lost 
1500 Dkr or more of their income. 

Conclusion: This work showed a high frequency of 
sports-related accident treated in the casualty ward and high 
economic expenses for both the community and the individu- 
al. 

Minor head injuries: epidemiology and prog- 
nostic factors 

(1) Tencontacts with unknown modeoftransportation arenot included in 

(2) Selected types of fractures. 
the table. 

Sports injuries during a year in the casualty 
ward 

Kristian H@y, Haakon E. Helleland, Bent E. Lindblad, Car- 
\ten J. Terkelsen and Christian J. Terkelsen 

Department of Orthopedics, Randers Central Hospital, Rand- 
u s ,  Denmark 

Materials and methods: All the sports injuries/accidents 
were prospectively registered in the casualty ward of Randers 
Central Hospital from October 1980 through September 

Benn R. Duus, Kari Kruse, Klaus Nielsen and Torben Boesen 

Departments of Orthopedics and Neurosurgery, University 
Hospital, DK-2600 Glostrup, Denmark 

The aim of this study was to evaluate the epidemiology of and 
prognostic factors for patients suffering minor head injuries, 
and also the possibility of reducing the number of admissions. 

Patients and methods: Totally, 1,998 patients were ad- 
mitted for a minor head injury in 1985 and 1986, while 122 
were excluded because of parallel causes of admission. The 
mean age was 28 years, and the ma1e:female ratio was 1.6:l. 
The admission rate was 348 per 100.000 inhabitants per year. 

Results and conclusions: Sixty-six percent of the patients 
were admittedbetween4 p.m. and 7 a.m., andone thirdduring 
weekends. Traffic, assaults, and home accidents accounted 
for 34,18, and 17 percent, respectively. At least 28 percent of 
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the patients were under the influence of alcohol. 
Nine out of 1,876 patients developed intracranial lesions, 

of whom 3 had surgery. The admission guidelines used in this 
study were quite extensive. By using the following more re- 
stricted guidelines for admission (viz., depression of the level 
of consciousness or confusion at the time of arrival, skull 
fracture, focal neurologic signs, fits, influence of alcohol, or 
age under 3 years), the admission rate could be reduced by 50 
percent without overlooking intracranial lesions. The costs 
for this group of patients in Denmark could be diminished by 
approximately 9 million U.S. dollars (67 million Dkr). 

Basic science and pathology 

The inflammatory phase in fracture healing: 
The hemodynamiceffect of indomethacin on 
rabbit osteotomy 

J. Keller, H. Shu-Zheng, E. Stender Hansen, P 
Kjaxsgaard-Andersen and C. Bunger 

Institute of Experimental Clinical Research and the Ortho- 
pedic Hospital, University of Arhus, h h u s ,  Denmark 

It is known that indomethacin inhibits fracture healing, pro- 
bablyviainhibitionofthe synthesisofprostaglandin.The aim 
of the study was to investigate the effect of indomethacin on 
early hemodynamics after osteotomy . 

Marerial and methods: Twenty rabbits were randomized 
to treatment with placebo (n  10) or indomethacin (n  10; 10 
mg/day per kg body weight) from 3 days prior to surgery until 
killing 4 days after surgery. In all the rabbits, unilateral mid- 
transverse tibial osteotomy was performed and stabilized 
with an intramedullary K-wire and a plaster cast. Four days 
after osteotomy, the animals were anesthetized and regional 
blood flow (RBF) was measured with 15 p n  I4'Ce-labeled 
micospheres. The plasma volume (PV) and extracellular 
fluid volume (ECV) were assessed by the distribution space 
of '"I fibrinogen and5ICr EDTA, respectively, 30 minutes 
after injection of the tracers. Subsequently, the rabbits were 
killed and the legs dissected into standardized specimens. 

Resulrs: The RBF was reduced in the bone marrow in the 
osteotomized tibia, but unchanged in the diaphyseal bone. 
The RBF in the muscle was increased suggesting an inflam- 
matory reaction. The PV was significantly reduced in osteot- 
omized diaphyses and bone marrow, but unchanged in the 
muscle. 

Conclusion: Indomethacin did not cause any significant 
change in early hemodynamics after osteotomy. 

Experimental osteosynthesis in human 
bone fractures with ethyl 2 cyanoacrylate tis- 
sue adhesive 
Kirsten Stie Strange and Allan Ibsen Sorensen 

Department of Orthopedics, Frederiksberg Hospital, Copen- 
hagen, Denmark 

The tensile strength between human cadaver bone and ethyl 2 
cyanoacrylate (E2C) has been determined. Twenty-eight 
short oblique fractures were produced. A thin film of the ad- 
hesive was applied covering 15-20 percent of the fracture 
surface. In 23 cases the adhesion was between cortical hone 
fractures, and in 5 cases between spongious bone. The frac- 
tures were reduced and held in position for 3 minutes. The 
material was stored in a saline solution for 24 hours, and then 
the tensile strength was measured. 

The results varied from &45 kg/cm2. In 3 cases the tensile 
strength was 0 kg/cm2; in a further 5 cases the adhesion was 
rather strong, 2 1 4 5  kg/cm2. The results did not depend on 
the thickness of the cortical bone or whether the adhesion was 
cortical or spongious bone. 

During theexperiment, we discovered that it was extreme- 
ly important to achieve exact reduction, even minor disloca- 
tion (less than 1 mm) or interposition of minor bone pieces or 
soft tissue disturbed the adhesion. 

These ideal conditions were difficult to obtain in vitro and 
may be even more difficult to obtain during an operation. E2C 
can therefore only be recommended in selected cases, for 
instance, for temporary fixation of intermediary fragments, 
provided that the monomer is biocompatible. 

Capillary blood flow and permeability to al- 
bumin in a musculocutaneous flap reat- 
tached at different tissue tensions 
V. E. Hjortdal, E. S. Hansen,H. Shu-Zheng, D. Kj0lseth.T. B. 
Henriksen, K. Seballe and J. C. Djurhuus 

Institute of Experimental Clinical Research, University of 
h h u s  

Excessive, as well as reduced, tension in connective tissue is 
considered to influence the microcirculation adversely. This 
investigation explored the effect of different tissue tension on 
capillary blood flow and permeability after resuturing of a 
musculocutaneous (MC) flap. 

The material comprised 16 dogs, 6 7  months old, weigh- 
ing 15-20 kg. Four artenalized 4 by 8 cm MC flaps based on 
the superior and inferior epigastric vessels were outlined on 
the abdomen of each dog. Four flaps were raised in 8 dogs. 
Two flaps were raised, and the last two flap areas served as 
untouched controls in 8 dogs. The elevated flaps were ran- 
domized to reattachment at resting tension ( 1  .O), half length 
(0.5). and one and a half times the original length (1.5). Re- 
gional capillary blood flow (RBF) was measured by the mi- 
crosphere technique. Vascular permeability (VP) to albumin 



34 Acta Orthop Scand 1990;61(1):Supp/ementum 235 

was investigated as the ratio between the distribution space of 
‘3 11-albumin and the high molecular ‘251-fibrinogen. 

Results: Clinically, the I .5 flaps were maximally 
stretched, while the 0.5 flaps were without tension. RBF in 
skin and subcutis was unchanged. Muscle blood flow wasde- 
creased after elevation of the flap when the flaps were reat- 
tached at reduced and normal tension (P < 0.05), whereas 
blood flow was insignificantly reduced when reattachedat in- 
creased tension. VP was not increased in any of the four 
groups. 

Conclusions: The capillary blood flow in muscle seems to 
be more sensitive to surgical trauma than that of skin and sub- 
cutis. The muscle component of MC flaps tolerates stretching 
better than reduced tissue tension with respect to blood flow. 

Regional distribution of blood flow and arteri- 
ovenous shunting in a musculocutaneous 
flap 

V. E. Hjortdal, E. S. Hansen, T. B. Henriksen, D. Kjslseth, J. 
C. Djurhuus and F. Gottrup 

Institute of Experimental Clinical Research, University of 
Arhus, Denmark 

Flap elevation may elicit vascular reactions including vasos- 
pasm, circulatory redistribution, and arteriovenous (AV) 
shunting. Substantial AV shunting and major derangements 
in nutritional perfusion are known to occur in skin island 
flaps. Musculocutaneous (MC) flaps are more resistant to in- 
fection. This may be due to a superior vascularization, but the 
postoperative circulatory events in MC flaps are poorly un- 
derstood. The present studies were undertaken to clarify the 
microvascular consequences of creating a MC island flap. 

Material und methods: The superior epigastric vein was 
cannulated on one side in 7 pigs. The corresponding rectus 
flap (8  x 15 cm) was raised. Total blood flow in the flap was 
measured as venous outflow (VO) before elevation of the 
flap, and I and 4 hours after. Simultaneously the nutritional 
blood flow (NBF) was assessed by the radioactive micro- 
sphere technique. AV shunting was calculated from the 
amount of nonentrapped microspheres in the venous outlet 
and also as the difference between VO and NBF. 

Results: VO was nearly doubled and AV shunting in- 
creased from 5 percent of VO to nearly 50 percent after eleva- 
tion of the flap (P < 0.05). Total NBF was unchanged 1 and 4 
hours flap elevation, but subcutaneous NBF tended to de- 
crease (P < 0.07). 

Conclusion: NBF seems relatively undisturbed in a re- 
cently elevated musculocutaneous island flap in the pig, 
whereas the opening of AV shunts implicates asubstantial in- 
crease in total blood flow. The localization of AV shunts and 
the mechanism in shunt opening has not yet been clarified. 

The influence of growth hormone on differ- 
ent phases of fracture repair in the rat 
B. Bak, P. H. Jsrgensen and T. T. Andreassen 

Department of Connective Tissue Biology, Institute of Anat- 
omy, University of h h u s ,  DK-8000 h h u s  C, Denmark 

The effect of growth hormone administration during different 
phases of fracture repair was investigated in a rat model. The 
biomechanical properties of healing tibia1 fractures was in- 
vestigated after 40 days of healing. Biosynthetic human 
growth hormone (b-hGH), 2.7 mgkg body weight/day was 
given in two daily injections to three groups of rats: (1) forthe 
entire healing period, (2) for the first 20 days, and (3 )  for the 
last 20 days of healing. Three corresponding groups of con- 
trol rats were injected with saline. In group I ,  the maximum 
load and stiffness of the healing fractures increased to 165 
percent and 175 percent, respectively, compared with the 
control group. In group 2, the maximum load, stiffness, maxi- 
mum stress, and energy absorption at ultimate load increased 
to 222 percent, 175 percent, 17 1 percent, and 247 percent, re- 
spectively, compared with the control group. In group 3, no 
statistically detectable effects were found. The results indi- 
cate (1  ) that the stimulating effect of b-hGH on fracture heal- 
ing is most pronounced during the first part of the healing pe- 
riod, (2) that no further effect will be obtained if the b-hGH 
administration is extended to the entire healing period, and 
(3) that pretreatment is not aprerequisite for obtaining a stim- 
ulating effect of b-hGH on fracture healing. 

The significance of micromovements be- 
tween bone and implant 

Kjeld Seiballe, Ebbe Stender Hansen, Helle Brockstedt-Ras- 
mussen, Peter Holmberg Jgrgensen and Cody Biinger 

Orthopedic Hospital, Institute of Experimental Clinical Re- 
search, Institute of Pathology, and Department of Connective 
Tissue Biology, University of Arhus, Arhus, Denmark 

Lack of initial mechanical stability of cementless prostheses 
may be responsible for the evidence that prosthetic compo- 
nents often are fixed to the skeleton by fibrous tissue in- 
growth. We studied the significance of micromovements on 
bony ingrowth into porous-coated Ti implants and investigat- 
ed whether HA coating can overcome the possible negative 
influence of micromovements between bone and implant. 

Materials and methods: A dynamically loaded unstable 
device producing 500 microns axial translation of the im- 
plants during each gait cycle was developed. Mechanically 
stable devices served as controls. Stable and unstable devices 
with porous titanium (Ti) and hydroxyuputire (HA) coating 
were inserted into the weight-bearing regions of the femoral 
condyles in 7 mature dogs. 
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Resulrs: Histologic analysis after 4 weeks showed a thick 
fibrous membrane surrounding both Ti- and HA-coated im- 
plants subjected to micromovements, whereas bone ingrowth 
was obtained in mechanically stable implants. Histologic 
analysis of the membranes showed fibrocartilaginous tissue 
surrounding unstable HA-coated implants, whereas loose fi- 
brous connective tissue surrounded unstable Ti implants. 
Collagen determination of the fibrous membranes showed a 
64 percent increase in collagen content around unstable HA- 
coated implants compared with those of Ti implants ( P  < 
0.05). Ultimate shear strength of unstable Ti- and HA-coated 
implants was significantly reduced compared with the corre- 
sponding mechanically stable implants ( P  < 0.01). However, 
shear strength values of unstable HA-coated implants was 
greater than those of unstable Ti implants. The greatest shear 
strength was obtained by stable HA-coated implants, which 
was increased threefold as compared with the stable Ti im- 
plants ( P  < 0.001). Bony ingrowth into stable Ti- and HA- 
coated implants averaged 8 percent and 47 percent, respec- 
tively ( P  < 0.001). 

Discussion and conclusion: This study demonstrates that 
micromovements of 500 microns between bone and implant 
inhibit bony ingrowth and lead to development of a fibrous 
membrane irrespective of the type of coating. However, fi- 
brocartilage developed around HA-coated implants, whereas 
loose fibrous connective tissue was present around Ti im- 
plants. The higher collagen content in the membrane may be 
responsible for the strongeranchorage of dynamically loaded 
HA implants compared with Ti implants. The best anchorage 
and the greatest amount of bony ingrowth was obtained by 
mechanically stable implants coated with a thin layer of 
hydroxyapatite. 

Hydroxyapatite coating stimulates porous 
ingrowth across agap between bone and im- 
plant 

Kjeld Sbballe, Ebbe Stender Hansen, Helle Brockstedt-Ras- 
mussen, Claus M ~ g e r  Pedersen and Cody Biinger 

Orthopedic Hospital, Institute of Experimental Clinical Re- 
search, Institute of Pathology, and Department of Diagnostic 
Radiology, University of Arhus, k h u s ,  Denmark 

Intimate contact at the bone-implant interface is not always 
achievable during noncemented prosthetic implantation. We 
investigated the effect of hydroxyapatite (HA) coating on 
skeletal attachment in noninterference fit 4 weeks after im- 
plantation in 6 mature dogs. The push-out test of HA-coated 
implants surrounded by a 1 -mm gap showed a 120 percent in- 
creased shear strength and a425 percent increased shear stiff- 
ness as compared with titanium- (Ti) coated implants (P  < 
0.05). The fixation of Ti implants was reduced by 63 percent 
when inserted in a gap as compared with press-fit ( P  < 

0.005). whereas HA-coated implants in agap showed anchor- 
age close to implants in press-fit (NS). Only minor differen- 
ces were found between HA and Ti implants in press-fit. His- 
tomorphometric analysis using fluorescence microscopy 
showed a significant increase in mineralizing surfaces in di- 
rect contact with HA-coated implants as compared with Ti 
implants inserted in both a gap ( P  < 0.001) and press-fit ( P < 
0.01). 

The tightnessof surgical fit appears to be an importantfac- 
torforsufficient fixation ofthe implant. However, ourresults 
demonstrate that a thin layer of hydroxyapatite coating al- 
most eliminates the negative influence of noninterference fit 
between bone and unloaded implant. 

Manual and vacuum mixing of bone cement 

Dick Hansen and Jbrgen Steen Jensen 

Department of Orthopedics, Rigshospitalet, University of 
Copenhagen, Copenhagen, Denmark 

Nine commercially available acrylic bone cements were test- 
ed according to IS0 and ASTM standards: IS0 5833-79, 
ASTM-F451-76, IS0 178-75, and IS0 527-78. 

Thecementwasmanually mixedormixedat 0.2 barsabso- 
lute pressure in the MitAB vacuum cartridge. It was found 
that prechilling of the cement to 5 "C was necessary to pre- 
serve the viscosity and prolong the handling time. If the ce- 
ment was not prechilled, adverse effect on the viscosity was 
experienced. For most of the cements, however, prechilling 
and vacuum mixing resulted in a 1G12 "C increase in the ex- 
otherms, often exceeding 88 'C. Only in Palacos standard ce- 
ment, with and without gentamicin, the exotherm was not in- 
creased. 

Strength in compression and three-point bending was in- 
creased for all the cements, and the modulus of elasticity for 
most of the cements. 

Prechilling and vacuum mixing of bone cement seemed 
most suitable for Palacos standard cement, with and without 
gentamicin, as the strength increased 15-30 percent, the 
modulus of elasticity increased 20-25 percent and no adverse 
exotherms was experienced. 

99mTechnetium-MDP scintigraphy compared 
with histopathology in early arthrosis and 
nontraumatic osteonecrosis of the hip 

N. Wisbech Pedersen, T. Kiax, K. Damgaard Kristensen, H. 
Starklint and P. Buchler Frederiksen 

Departments of Orthopedics, Pathology, and Nuclear Medi- 
cine, Odense University Hospital, Odense, Denmark 
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Bone scintigraphy may demonstrate changes in perfusion and 
metabolism in early (preradiographic) stages of arthrosis and 
nontraumatic osteonecrosis. 

We studied the diagnostic value of bone scintigraphy in 
patients complaining of hip pain who had no radiographic 
changes, slight arthrosis, or nontraumatic osteonecrosis. 

The study comprised 17 patients with 25 painful hips. The 
scintigraphic appearance was classified into normal, in- 
creased, or decreased (abnormal) uptake. All the patients had 
a core biopsy of the femoral head performed. Medullary and 
trabecular necrosis was graded histologically. 

The results of the radiographic examination, bone scintig- 
raphy, and histologic findings are shown in the table. 

Radiology Normal ArthrosisIOsteonecrosis 

Histology Normal Necrosis Normal Necrosis 
Scintigraphy 
normal 4 3 1 4 
abnormal 0 2 1 10 

Conclusions: Bone scintigraphy does not seem to be suffi- 
ciently sensitive to detect preradiographic stages of arthrosis 
and nontraumatic necrosis. In more advanced necrosis, in- 
creased uptake is found in all the cases, while slight radio- 
graphic arthrosis inconstantly is followed by scintigraphic 
changes. 

Growth hormone influences mechanical 
properties of rat cortical femur and tibia 

P. H. J ~ g e n s e n ,  B. Bak and T. T. Andreassen 

Department of Connective Tissue Biology, Institute of Anat- 
omy, University of Arhus, DK-8000 h h u s  C, Denmark 

Growth hormone (GH) increases the length of bones. Does 
GH also influence the mechanical properties of cortical 
bone? 

Materials and methods: Female Wistar rats 4 2 4 9  days 
old(l0pergroup) wereinjecteds.~. withGH0.16,1.10,and 
8.33 mgkglday for 90 days. One group received placebo. 

The tight femur and tibia were tested mechanically by a 
standardized, three-point bending procedure. The internal 
and external diameters were determined and mechanical data 
normalized. Ash weight, density, and collagen content were 
determined. 

Results: In the femur and tibia, respectively, 8.33 mg 
GHkg/day resulted in an increase in internal diameters ( I  3 
and 0 percent), external diameters (10 and 13 percent), ulti- 
mate load (56 and 46 percent), energy absorption at ultimate 
load ( 1 13 and 90 percent), and maximum stiffness (45 and 54 
percent). 

In femur the normalized energy at ultimate stress was in- 

creased by 27 percent, and the elastic modulus (Young’s 
modulus) decreased by 14 percent. The real density of femur 
was decreased (1 1 percent); the mineral and collagen content 
did not differ between the bones. 

Conclusion: GH can induce increased mechanical 
strength in rat cortical femur and tibia, which can partly beex- 
plained by changed dimensions of the bones. In femur, quali- 
tative changes have also taken place, as the normalized ener- 
gy absorption at fracture is increased and the Young’s modu- 
lus and density of the bone are decreased. 




