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Hip 
Coxarthrosis in farmers 
HakanLindberg' and Bengt Axmaches 

Department of Orthopedics', Malmo General Hospital, 
Malmo, and the Swedish Farmers Safety and Preventive 
HealthAssociation*, Sijderkoping. Sweden 

Introduction: In a previous epidemiologic study on coxar- 
throsis. we found no relationship between heavy work for 
decades in a shipyard and the occurrence ofcoxarthrosis. Re- 
cent studies on Swedish fanners, however, have suggested an 
increased prevalence of coxarthrosis in this group. Thepreva- 
lence of coxarthrosis in the city of Malmo has been studied by 
examining colon radiographs. In the present study, we have 
used the same criteria of diagnosis to estimate the prevalence 
ofcoxarthrosisinfanners byexaminingthehipjointonradio- 
graphs of the colon and the urinary tract. 

Subjects and methodr: About 15,000 farmers and farm- 
workers from all of Sweden were questioned about previous 
radiographic examinations. Included in the study were 445 
colonradiographsand464urograms.Allofthese were scruti- 
nized by the same physician. 

Results: In 565 male farmers, aged 4064 years, 45 cases 
of primary coxarthrosis were identified. In a prevalence study 
in the same age group in the city of Malmo, there were 10 sub- 
jects with coxarthrosis among 1,250 male colon radiographs. 
The difference was statistically significant. Among 151 far- 
mers' wives and female fannworkers within the same age 
group, 2 cases of coxarthrosis were found. 

Conclusion: The outcome of this study suggests an in- 

Table 1. Results of THA in arthrodesed hips 

creased prevalence of coxarthrosis in male fanners when 
compared with an urban population. 

Hip motion and strength after conversion of 
arthrodesis to hip arthroplasty 

BjUm M. Persson, Ragnar Johnsson and Agneta Melander 

Departments of Orthopedics, Helsingborg and Lund, Swed- 
en 

More than 180 hip fusions converted to total arthroplasty 
have been published. No one has, however, reported meas- 
urements of muscular strength. Breitenfelder (1975) 
demonstrated almost normal EMG patterns in patients with 
arthrodesed hips. Of 13 arthrodesed hips that had been 
converted to THA in Malmohus County between 1971 and 
1984 (Table 1). all but 2 patients were satisfied subjectively. 
One patient was stiff again after an infection and 1 patient was 
subjectively dissatisfied owing to hip instability. One had 
dislocated twice and had an open reoperation. None had been 
removed. We could reexamine eight with complete 
measurement of bilateral motion and strength at the hip and 
knee. 

Results: Totally, 10/13 patients had hip flexion S59The 
mean hip strength in extension was 83 (45-150) N. The mean 
hip strength in flexion was only 10 (0-20) N. When compared 
with a healthy contralateral hip, there was no difference in 
strength of extension, but flexion was about half as strong. 
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Knee strength in flexion and extension did not differ between 
the two sides. The weak hip flexion found may be due to iliop- 
soas and rectus lesions created at arthrodesis combined with 
long-standing inactivity. tions. 

Even if the follow-up is short and there have been two fai- 
lures so far, the results are very good and have encouraged us 
to continue this clinical trial and to broaden the indica- 

Total hip arthroplasty in congenital disloca- 
tion of the hip: A minimum follow-up of 5 
years. analysis 

Primary stability of revision total hip arthro- 
plasty: A roentgen stereophotogrammetric 

Hans 0. Fredin, Lennart SanzCn, and Lars Unander-Schar- Finnur Snorrason and Johan Kkholm 
in 

Department of Orthopedics, Malmo General Hospital, S-2 14 
01 Malmo. Sweden 

See abstract in proceedings of the Scandinavian Orthopedic 
Association, 44th Assembly, Arhus, Denmark, June 8-1 I ,  
1988,Acta OrrhopScand 198839 Supplement 227. 

LMPCH - Low modulus, porous polyethy- 
lene-coated hip prosthesis: A 4 year follow- 
UP 
Lars Nistor and Gudmund Gudmundsson 

Department of Orthopedics, Khsjukhuset, S-541 85 
Skavde, Sweden 

The long-term results of cemented THR (Total Hip Replace- 
ment) and the uncertain outcome of revision surgery make 
this type of THR questionable in younger, active patients with 
severe hip derangement. The search for a more durable fixa- 
tion has led to the development of uncemented press-fit pros- 
theses with or without different porous coatings. Some ap- 
pear to be promising solutions, althoughthey will, given time, 
undoubtedly create problems of their own. We have chosen a 
prosthesis with a low modulus of elasticity to avoid stress 
shielding of the femur, and with a bone-saving design that, in 
case of failure, makes extraction possible without excessive 
bone destruction. 

We have used the LMPCH prosthesis since 1983 in 100 
hips in relatively young patients. So far 75 hips (mean age 48 
(32-60)) years have been followed for 2-4 years. Early com- 
plications (thromboses, luxations, and fractures) were but 
few and did not affect the results. Two hips were revised after 
2 years. 

The patients wereevaluated withthe Hanis hip score. Pain 
was the main reason for surgery. The mean pain score preop- 
eratively was 14 and increased to 41 (20-44) including the 
two failures at 1 and 2 years, and was 42 (30-44) at 3 and 4 
years. The function score showed a similar increase; 25 pre- 
operatively, 41 at 1 year, and 43 at 3 years. Range of motion 
also increased. The radiographic follow-up showed a small 
subsidence in some cases, confirmed with roentgen stereo- 
photogrammetric analysis in 10 hips, mostly not measurable 
on plain radiographs. In all the patients an increased density 
of the bone was seen in the calcar region, and a dense zone of 
bone developed, which surrounded the stem and possibly 
penetrated into the porous coating. The stable appearance of 
this zone in the absence of cortical bone reaction and pain in- .. . c  - .  

Department of Orthopedics, University Hospital, UmeA, 
Sweden 

Introduction: We investigated the primary stability of ce- 
mented hip prostheses in agroupof patients who had required 
revision of the arthroplasty because of mechanical loosen- 

Patients and merhods: Sixteen hips (16 patients) were re- 
vised using the Lubinus SP prosthesis and gentamicin ce- 
ment. The primary arthroplasties were surface replacements 
in four hips, two were cementless Mittelmeier prostheses, 
and in 10 hips the initial arthroplasty was a cemented Bruns- 
wikor Lubinus prostheses. Both components were revised in 
13, and only the femoral component in 3 hips. At revision, 
tantalum balls were implanted into the pelvic bone and into 
the proximal femur. Roentgen stereophotogrammetric analy- 
sis was used to measure the migration of the prosthetic com- 
ponents during the first postoperative year. 

ResukTen out of 13 acetabular components migrated in 
the cranial and/or medial direction. The mean cranial migra- 
tion was 0.8 (0.3-2.2) mm. Distal migration of the femoral 
component occurred in nine hips on an average of 0.9 
(0.3-1.8) mm. Six femoral components did not show signifi- 
cant migration during the first postoperative year. Four of 
these were revisions after surface replacement, and in 2 cases 
the primary arthroplasty was a Brunswik prosthesis. 

Conc1usion:The stability of revision arthroplasties seems 
to be inferior compared with primary arthroplasties using a 
stemmed prosthesis. Surface replacements of the femoral 
head do not seem to jeopardize the stability of a subsequently 
implanted stemmed revision prosthesis. 

ing. 

Is routine use of suction drainage in total hip 
arthroplasty necessary? 
Krister Wulff, Peter Abdon, Lena Andersson and Kerstin 
Guldstrand 

Department of orthopedics, Surgical Clinic, Ystad Hospital, 
S-27100 Ystad, Sweden 

Merhod: In a prospective study of 34 patients (1 9 females and 
15 males) who had a cemented primary hip arthroplasty per- 
formed by a single surgeon, 16 were supplied with a suction 
drainage (Drevac@ 18) for 1-2 days, whereas 18 had their 
wounds closed without any drainage. The indication for ar- 
throplasty was arthmsis ( n 27). rheumatoid arthritis (n l), or . . ^  .. . . -. 
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Hemoglobin, hematocrit, and the circumference of the 
thighs were recorded preoperatively and postoperatively, to- 
gether with the blood loss. The wounds were inspectedduring 
the hospital stay, as well as at follow-up after 60 days, when 
the range of hip motion was also recorded. 

Resulrs: Total blood loss and amount of blood transfusion 
were significantly larger in the group supplied with suction 
drainage compared with the one without (1,540 and 760 ml, 
respectively). There were no differences between the two 
groups in peroperative bleeding, time of surgery, hospitaliza- 
tion, change of hemoglobin, hematocrit, and thigh circumfer- 
ences, wound complications, or range of motion at the time of 
the follow-up, when all the wounds were healed without signs 
of complications. 

Conclusion: Routine use of suction drainage following 
primary total hip arthroplasty does not seem to be necessary. 
Two pints of blood can be saved by discarding drainage. 

Aluminum-induced hip fractures: A hypoth- 
esis on bone fragility 
Bengt Mjoberg 

Department of Orthopedics, Lund University Hospital, 
Lund. Sweden 

See abstract in Proceedings of the Scandinavian Orthopedic 
Association, 44th Assembly, Arhus, Denmark, June 8-1 1, 
1988,Acfu OrrhopScund 1988;59 Supplement 227. 

Hip fractures in 
northern Sweden 1973-1 984 

Sune Larsson and Paul Eliasson 

Department of Orthopedics, UmeA University Hospital, S- 
901 85 UmeA, Sweden 

Innoduction: The incidence of hip fractures in Scandinavian 
urban areas has increased while changes in rural areas are less 
pronounced. We have studied the frequency and incidence of 
hip fractures in persons aged over 50 years in the mainly rural 
counties of Norrbotten and Vlsterbotten, Sweden, during the 
years 1973-84. 

Purienrs and merhods: The population increased from 
490,688 to 509.709 with 30 and 32 percent, respectively, over 
aged 50 years. The medical and operation records for all the 
patients admitted for a hip fracture were reviewed. the pa- 
tients were stratified by year of admission, sex, fracture type, 
and 5-year age-groups. 

Results: The annual number of fractures increased from 
51 I in 1973 to 757 in 1984. The female:male ratio was un- 
changed, 1.9, while the cervica1:trochanteric ratio increased 
from 1.6 to 1.8. The mean age for patients with femoral neck 
fracture increased from 74 to 77 years, and for trochanteric 
fracture patients from 75 to 78 years. An increase in the age- 
specific incidence occurred in both sexes over aged 75 years, 
while no change in incidence was seen in patients below 75 
years of age. 

Conclusion: Compared with age-specific incidence re- 
ported in Stockholm and Oslo, the present incidence rates 
were equal or only slightly lower. The incidence was higher 
than in comparable counties in northern Norway. 

Remaining teeth and the risk of sustaining 
senile fracture of the hip 
Jan Astram, Curt Blckstrom and Garan Thidevall 

Department of Orthopedics, Sundsvall Hospital, $85 1 86 
Sundsvall, Sweden 

Occasional studies including our own indicate that elderly 
women have fewer remaining teeth than equally old men. For 
women a correlation between dental loss and osteoporosis 
has been demonstrated. Can dental mortality prognosticate 
the risk of sustaining senile hip fracture? 

Muteriul:In 1984. dental status of 14,375 inhabitants of 
Vkternorrlandolder than 64 years-constituting 29 percent 
of the county’s population of that age - was recorded and 
computerized. Between 1984 and 1987, 1,936 inhabitants 
born before 1920 were treated for hip fracture. The ratio 
womenmen was2.6. Of them, 566 (29 percent) hadhad their 
dental status recorded in 1984. 

Merhods:Totally, 14,375 dental subjects were divided ac- 
cording to sex and year of birth. Individuals born before 1894 
were excluded. Each age-group was divided into three equal- 
ly large subgroups, classified in declining order for subjects’ 
number of remaining teeth (t+, to, t-). By adding subgroups, 
three cohorts of equal size and similar age, T+, To, and T-. 
were obtained for both sexes. In all, 550 of the 566 hip frac- 
ture patients were classified according to type of fracture and 
cohort. 

Results: See table I .  
Conclusion: In equally old elderly women, the third with 

the fewest remaining teeth has a more than twofold risk of 
sustaining a hip fracture compared with the third with the 
most remaining teeth. For men, this ratio is more than three to 
one. 

Table 1. Number of fracturedcohort (T). Significance of differences 
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Magnetic resonance imaging in femoral 
neck fracture 
Jon Ingvar Ragnarsson. Leif Ekelund', Johan K h h o l m  and 
Sven-Ola Hietala' 

Departments of Orthopedics and Diagnostic Radiology', 
University Hospital, S-901 85 UmeB, Sweden 

Inrroducrion: Magnetic resonance imaging has been report- 
ed to be a sensitive method for localizing avascular regions in 
the femoral head. This method has, however, almost exclu- 
sively beenapplied tonontraumatic cases. We have used MRI 
to study the healing course after femoral neck fractures. The 
results were compared with 99mTc-MDP scintimetry. 

Patients and merhods: Eleven patients (10 women, 1 man) 
with a mean age of 74 (6680)  years were investigated. Ten 
fractures were displaced (Garden 111 and IV). After closed re- 
duction, internal fixation was performed with twocannulated 
titanium screws. Radionuclide studies with 99mTc-MDP 
isotope were done 2 weeksafter surgery. MRI was performed 
with extremely low field magnetic resonance equipment 
(Acutscan 0.02T) one to several times in each patient. 

Resulrs: In 3 patients with an unfavorable scintimetric re- 
sult (head-to-head ratio lower than I .O), an area of low signal 
intensity developed proximally in the femoral head on the 
MRI studies. Eight patients had an isotope uptake ratio great- 
er than 1 .O. In 7 of them, the MRI studies were interpreted as 
normal. One patient with an insufficient osteosynthesis de- 
veloped decreased signal intensity at the fracture site. 

Conclusion: An early and detailed evaluation of the vitali- 
ty of the femoral head is provided by 99mTc-MDP scintime- 
try. MRIenables delineation of an avascular area of the femo- 
ral head somewhat later, but before any radiographic signs of 
the osteonecrosis has appeared. 

A new technique for internal fixation of 
dislocated cervical hip fractures decreases 
the need of primary arthroplasty 
Lars Rehnberg and Claes Olerud 

Department of Orthopedics, University Hospital, 
S-751 85 Uppsala. Sweden 

1nrroduction:The aim of this paper was to study the frequen- 
cy of irreducible fractures and also to see if the early compli- 
cation rate could be lowered by introducing a new technique 
for internal fixation of cervical hip fractures. 

Patients: The series comprised 23 1 patients (mean age 80 
f8 years). Seventy percent of the fractures were dislocated. 
The patients were randomly allocated to either traditional 
treatment with internal fixation using the von Bahr screws or 
a new technique, so called Uppsala screws. 

Results: Only three of the 231 patients had irreducible 
fractures and were treated with primary arthroplasty. Early 
complications, defmedas complications within 8 weeks after 

surgery, were analyzed in the entire series. With this defini- 
tion, there were 1 1 early loosenings in the von Bahr group (n 
I 12); and in the Uppsala group (n 1 16). there were two pene-- 
trations of the screws into the hip joint and 1 case of early loo- 
sening. After 1 year, there were 19 nonunions and two late 
segmental collapses in the von Bahr group (n 59) as compared 
with 5 and4, respectively, in the Uppsala group (n 60). In the 
von Bahr group, 31 reoperations were performed during the 
first year postoperatively, while in the Uppsala group there 
were 10 reoperations. 

Conclusion: Dislocated cervical hip fractures in elderly 
(99 percent in this series) can be managed with reduction and 
internal fixation. By anew technique for internal fixation, the 
complication rate has been lowered. Within the first postop- 
erative year, about 15 percent had a total hip replacement pro- 
cedure. 

Fixation stability by osteosynthesis of 
femoral neck fracture: A comparison of 
two methods 
Sven Holmberg, Mats Dahlborn' and Hans Ersmark 

Department of Orthopedics and Radiology', Danderyd Uni- 
versity Hospital, S-182 88 Danderyd, Sweden 

Introduction: A stable fixation of the fracture is a prerequi- 
site for healing of femoral neck fractures after osteosynthesis 
(0s). Although a great number of fractures are followed by 
vascular damage to the circulation of the femoral head with 
risk of bone resorption at the fracture site and late segmental 
collapse of the femoral head. stable fixation may facilitate in- 
growth of new vessels leading to fracture healing. The pur- 
pose of this study was to test the stabilizing property of two 
types of devices on the development of early complications in 
terms of redisplacement and pseudarthrosis. 

Patients and methods: Totally, 200 patients were random- 
lytreatedwitheitheraRydellnail(n 100)ortwo hook-pins(n 
100). The average age, sex ratio, and ratio of fracture stages 
(Garden I-IV) was similar in the two groups. All the fractures 
were operated on by orthopedic specialists and followed clin- 
ically and radiographically at 6 and 12 months after theopera- 
tion or until death. 

Resu1rs:The mortality at 12 months in both groups was 20 
percent. Among survivors, radiographic instability compli- 
cations were recorded in 23 percent of the Rydell-nailed and 
33 percent of the LIH-pinned fractures (P< 0.5). Instability 
complications in nondisplaced fractures were more common 
innailedfractures (19percent)thaninpinnedfractures(5per- 
cent; P < 0.05). In displaced fractures 26 percent nailed frac- 
tures and44percent pinned(P<O.O5).developedinstability 
complications within 12 months. 

Conclusion: In our hands a four-flanged nail is superior to 
two hook-pins in preventing fixation complications of femo- 
ral neck fractures, although 23 percent instability complica- 
tions as recorded for the Rydell 0s is not a satisfactory result 
for modem orthopedic technology. 
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Surgical training improves the results of 
femoral neck fracture fixation 
Lars T. Nilsson, Bjom Stromqvist and K.-G. Thomgren 

Department of Orthopedics, University Hospital, S-221 85 
Lund,Sweden 

Introduction: Holmberg et al. (1987) have shown that spe- 
cialists in orthopedic surgery and general surgery have fewer 
complications following femoral neck fracture fixation than 
surgeons in training. We have compared the results when 6 
surgeons perfonned all the operations in our department with 
the results when all the 35 surgeons in the department operat- 
ed on the fractures. 

Porienrs: Totally, 49 1 consecutive patients aged 79 (1 8- 
98) years were admitted to the department with a femoral 
neck fracture 1981-1985. The femalehale ratio 2.9:l and 
undisplaced/displaced fractures 1 :2.4 was similar to previous 
investigations, 341 fractures were operated on by 6 trained 
surgeons and 150 operated on by more than 30"untrained" 
surgeons, all of them specialists in orthopedic surgery. 

Methods: All displaced fractures had preoperative pin 
traction through the tibia1 tuberosity. They were usually oper- 
ated on the day after admission on an extension table under 
fluoroscopic control. No primary arthroplasty was per- 
formed.Ful1 weight bearing wasencouragedfromthedayaft- 
er the operation. The patients were followed at 4, 12, and 24 
months postoperatively. 

Results: Totally 28 percent of the patients were dead at 2 
years. The rate of healing complications in the total material 
was 27/43 percent (p 4.01). The number of secondary total 
hip replacements in patients operated on by trained sur- 
geons/untrained surgeons in percent, was for undisplaced 
fractures (3.0/4.3) and for displaced fractures (15/22). 

Conclusion: Surgical skill diminishes the need for secon- 
dary hip replacement. 

Reference 
Holmberg S, Kaltn R, Thomgren KG. Treatment and out- 

comeoffemoralneckfractures. Ananalysisof2,418cases 
admitted from their own homes. Clin Orth 1987;218: 
42-52. 

Outcome after osteosynthesis of femoral 
neck fractures in relation to age and 
habitat 
Karl-Gom Thomgren and Sven Holmberg 

Departments of Orthopedics, Lund University Hospital and 
Danderyd University Hospital, Lund and Danderyd, Swed- 
en 

In a consecutive population-based material including all the 
cervical hctures in the Stockholm County Council catch- 
ment area during a 3-year period, the influence of age and 
habitat on the outcome after osteosynthesis of femoral neck 
fractures was studied. Among the 2,877 fractures, there ap- 

peared 10.5 percent early redisplacements, 9.8 percent non- 
unions, and 9.7 percent segmental collapses. A reoperation 
was performed in 18.3 percent of the patients. The total com- 
plication rate did not change much with increasing age. There 
was aminor tendency to increase in the earlyredisplacements 
(from 6 to 12 percent) and a decrease in the segmental collap- 
ses (from 15 to 7 percent) with increasing age. Younger pa- 
tients and patients originally coming from their own homes 
had somewhat higher reoperation rates in relation to the fre- 
quency of complications, indicating higher demands on their 
hip function. Osteosynthesis remains the primary choice of 
treatment throughout the age groups. 

Follow-up of hip fractures in primary health 
care 
Karl-Goran Thomgrenl, Lars Borgqvist. Ame Jacobsson, 
Gun-Britt Jamlo', Lars T. Nilsson', Eva Nordell, Bjom 
Stromqvist', Hans Wingstrandl and Bengt Schersten 

Departments of Orthopedics' and Community Health 
Science, Lund University Hospital, S-221 85, Lund, Swed- 
en 

See abstract in Proceedings of the Scandinavian Orthopedic 
Association, 44th Assembly, hhus.  Denmark, June 8-1 1, 
1988,Acro OrrhopScond 1988;59 Supplement 227. 

Knee and foot 

Unsuspected lateral meniscal tears in 
patients with clinically suspected medial 
meniscal tears as found on double-contrast 
arthrography and arthroscopy 
Peter Abdon, Ambjom Ambjomsson, Niels Egund, Anders 
Lindstrand, Sten Odenbring and Holger Pettersson 

Departments of Orthopedics, Ystad and Lund, and Diagnos- 
tic Radiology, Lund, Sweden 

Introduction: Ireland et al. (1980) stated that the appropriate 
procedure in diagnosing medial meniscal tears was an initial 
double-contrast arthrography followed by arthroscopy. Re- 
sults using this diagnostic approach are presented. 

Patients ond methods: In a prospective study, 46 patients 
with a clinical diagnosis of a medial meniscal tear, double- 
contrast arthrography followed by arthroscopy was used and 
the different findings compared. 

Results: At arthrography 38 medial meniscal tears were 
found; four of them were false positive and another false ne- 
gative compared with arthroscopy. Eleven medial menisci 
were normal. At both arthrography and arthroscopy, seven 
additional unsuspected lateral tears were found. In eight 
knees both menisci were normal and four lateral tears were 
found in knees with concomitant medial meniscal tears. 
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Discussion: The previously held belief that double-con- 
trast arthrography is poor in detecting lateral meniscal tears 
could not be verified and the arthrographic accuracy well ex- 
ceeded that of the clinical investigation indicating that ar- 
thrography isareliablemethodindiagnosingbothmedial and 
lateral tears. 

Conclusion: We believe that arthroscopy should be the in- 
itial diagnostic procedure in patients with a suspected menis- 
cal lesion, but in patients with a negative arthroscopy and 
continuous knee problems double-contrast arthrography may 
be used to exclude the existence of a meniscal tear. Also, it 
may help the surgeon not familiar with the arthroscopic tech- 
nique to plan the surgical approach as lateral tears may remain 
undiagnosed otherwise. 

Reference 
Ireland, J.TrickeyEL,StockerD J .  Arthroscopyandarthrog- 

raphy of the knee. JBone Joint Surg (Br) 1980;62:3-6. 

Three-dimensional movements of the knee 
during active extension: An evaluation of 
patients with old tears of the anterior cruciate 
ligament 
Hakan Jonsson, Johan Kilrrholm and Lxs-GuM~~ Elmq- 
vist 

Department of Orthopedics. University Hospital in UmeB, S- 
901 85, Umeil, Sweden 

Introduction: Previous in vitro investigations have indicated 
that high stresses are acting on the anterior cruciate ligament 
duringactiveextensionpast 309Thethree-dimensional invi- 
vo movements of the knee during extension have not, howev- 
er, been previously investigated. 

Parients: Twelve patients with arthroscopically verified 
tears of the anterior cruciate ligament were studied with 
roentgen stereophotogrammetric methods. Both the injured 
and the healthy knees were studied. 

Methods: The patients were sitting performing an exten- 
sion of the knee with a load of 30 N at the ankle. Range of 
movement was from 30°0f flexion to full extension. The knee 
motions wererecordedwith twofilmexchangersataspeedof 
2 or 4 frames per second. Translations and rotations of the ti- 
bia in relation to femur were studied. 

Results: At the beginning of the extension, all the the knee 
rotated slightly internally and then externally. Simultaneous- 
ly, abduction occurred in all the knees. No significant differ- 
ence in tibial rotations between the injured and the intact 
knees could be observed. The tibial intercondylar eminence 
of the injured knees moved, on an average, 2-3 mm more an- 
teriorly and distally than in the healthy knees. 

Conclusions: During active extension, most patients can 
control tibial rotations albeit absence of the anterior cruciate 
ligament, whereas it seems moredifficulttoactively compen- 
sate for decreased resistance to translatory forces in the ante- 
rior and distal directions. 

Knee ligament reconstruction using 
the Leeds Keio Dacron ligament 
Costa Linge and Peter Jorgsholm 

Department of Orthopedics, Central Hospital, S-371 85 
Karlskrona, Sweden 

Since December 1986. the Leeds Keio Dacron ligament has 
been used in our department for reconstruction of knee liga- 
ments. 

Up to February 1988, Dacron grafts have been used in 18 
knees in 17 patients. In all the cases, reconstruction of the 
ACL has been performed. In 3 cases the MCL has also been 
reconstructed and in 2 of those the PCL as well. 

The operations have been performed by 1 surgeon using 
the original technique, but in most cases without dislocating 
the patella. Postoperatively, the epidural anesthesia has been 
continued for 24 hours with passive motion of the joint from 
50 to 809 Thereafter, the patients have been equipped with an 
ECKObraceallowingmotionbetween45 and903andactive 
muscular training has been instituted. After 6 weeks, the 
brace has been unlocked, and the patients have continued to 
wear them for 6 months postoperatively. 

Resulrs: The postoperative course has been more satisfy- 
ing to the patients than with the method used earlier, and the 
primary results have been encouraging. 

Complications: One superficial infection with Staphylo- 
coccus albus received antibiotic treatment and healed. In 2 
patientsthere have been signs of fibularnerve pressure due to 
the brace. Both have been reversible. 

Load tolerance in synthetic ligament 
fixation 
Lars Good, Jan Gillquist, Magnus Odensten and Stefan D. 
Tarlow 

Department of Orthopedics, Regional Hospital, S-581 85 
Linkoping, and Alabama Sports Medicine and Orthopedic 
Center, Birmingham, Alabama, USA 

The tensile properties of synthetic ligaments are well docu- 
mented by the manufacturers. One uncontrolled variable, 
when using these materials in knee ligament reconstruction, 
is the strength of the fixation immediately following surgery. 
With the purpose to evaluate different types of bone ligament 
couplings, and establishing guidelines for postoperative mo- 
bilization, the following laboratory model was designed. 

Marerial and methods: Two looped and one unlooped lig- 
ament were fixed to fresh calf ulnae in different modes. Fixa- 
tion devices used included two different barbed staples, two 
different cortical screws, and three prototype devices. The 
failure at the bone ligament interface was registered under 
tensile load created in an Alvetrone. 

The load did not exceed 2900 N, thus kept well below the 
strain tolerance of the synthetic ligaments, but well over that 
of the normal human anterior cruciate ligament. 

Results: Combining barbed staples with an unlooped liga- 
ment, failure o c c m d  between 300 and 1300 N. Lower val- 
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ues were obtained for single staples and higher for double sta- 
ples and wrapped back ligaments. The ligaments always slid 
under the staples. Barbed stapled fixation in a looped liga- 
mentfailedbypullingoutat 1200N.Screw fixationoflooped 
ligaments did not fail unless the cortical screw was placed in 
spongious bone, but in some cases the thinner screw used was 
bent. The prototype devices failed by sliding in the same 
range as the barbed staples. Submaximal failure, viz., stacca- 
to movements 1-2 mm befoie actual continuous sliding be- 
gan, was recorded in almost all the staple fixations. 

Conclusion: When choosing a staple fixation in ligament 
surgery, initial mobilization strain must be kept low to avoid 
increased laxity before the ligament is firmly affixed in the 
bonychannels. 

Precision in high tibial osteotomy: 
Presentation of a guide instrument 
Sten Odenbring, Niels Egund, Anders Lindstrand and Bjorn 
Tjornstrand 

Department of Orthopedics, Lund University Hospital, S- 
22 I 85 Lund, Sweden 

Introduction: To achieve a high accuracy in correction of 
high tibial osteotomy, a guide instrument has been construct- 
ed by Tjornstrand. 

Patients ondmethods: Totally, 41 patients (series A) with 
medial gonarthrosis were subjected to high tibial osteotomy 
using the guide instrument. In another series (series B) of 5 1 
patients (52 knees), tibial osteotomy was performed using a 
controlled freehand technique without any guide instrument. 
The intended wedge was calculated from a whole lower limb 
radiograph in both groups. The correction aimed at was an 
overcorrection in valgus of 49 Results were recorded as 
achieved osseous correction and change of osseous correc- 
tion during healing. 

Results: In series A, all corrections fell within f4'and 
40/41 withinfi'ofthe intendedcorrection. InseriesB,47/52 
were withinMoand44/52 withinfi'ofaimedcorrection. At 
follow-up 1 year after surgery, change of osseous correction 
waswithinM"in41/41 and withinfi"in39/41 inseries A. 
In series B, change of osseous correction was within #"in 
44/52 and within f i O i n  38/52. 

Conclusion: Tibial osteotomy can be performed with a 
high accuracy with this guide instrument There is less change 
in osseous correction during healing when using the guide in- 
strument. 

Effects of preoperative physiotherapy in 
unicompartmental prosthetic replacement of 
the knee 
E. Wersiill-Robertsson,L. Weidenhielm, E. Mattsson andL.- 
A. Brostriim 

Department of Orthopedics, Karolinska Hospital and S:t 
Gorans Hospital, Stockholm, Sweden 

Twenty-one patients, 1 I men (mean height 177 cm, mean 
weight 81 kg) and 10 women (mean height 166 cm, mean 
weight75 kg). with moderate medialgonarthrosis wereoper- 
atedon with acemented unicompartmental Brigham prosthe- 
sis. Eleven patients were randomized to standardized preop- 
erative physiotherapy mainly aiming at improving muscle 
strength in the thigh. Postoperatively, all the patients had the 
same physiotherapy. Clinical assessment (pain, stability, 
ROM) was supplemented with isokinetic toque measure- 
ments of the quadriceps and hamstring muscles with a Cybex 
I1 dynamometer and measurements of walking efficiency 
(oxygen cost) at convenient walking speed. Assessments 
were performed upon entering the study, immediately before, 
and 3 months after surgery. 

Resu/rs:Five patients stated they had improved knee sta- 
bility after preoperative physiotherapy versus none in the un- 
treated group. After surgery, pain was equally reduced in both 
groups. Objective assessment of ROM and knee stability did 
not disclose any major difference between the groups. Isoki- 
netic measurements of muscle strength did not show any dif- 
ference between the groups regarding peak value or value at 
30 or 60"of knee flexion. Convenient walking speed was in- 
creased, pain during walking, and oxygen cost of walking 
were decreased, but only in the patients without preoperative 
physiotherapy (P< 0.01). 

In summary, this study did not show any major beneficial 
effect of preoperative physiotherapy. 

Talonavicular arthrodesis in 
the rheumatoid foot 
Jacob Kaij, Peter Ljung, Holger Pettersson' and Urban Ryd- 
holm 

Department of Orthopedics and Radiology', LundUniversi- 
ty Hospital, S-221 85 Lund. Sweden 

Introduction: Arthritic destruction of the subtalar joints is a 
common cause of pain in the rheumatoid hindfoot. The pro- 
cess often starts in the talonavicular joint. 

Patients and methods: Nineteen feet with painful arthritic 
destruction of the talonavicular joint were operated on. A 
bone plug from the iliac crest was used, and the arthrodesis 
was fixed with a staple in seven feet. A below-knee cast was 
used for 6 weeks, and weight bearing was allowed after 3 
weeks. In patients with radiographic signs of arthritis in the 
talocalcaneal and/or calcaneocuboidal joint, or with valgus 
deformity of the hindfoot, ample arthrodesis was performed. 
The 19 feet operated on with talonavicular arthrodesis were 
evaluated after a mean follow-up of 42 (1 1-72) months. All 
the patients were examined clinically, and radiographs of 17 
feet were obtained at follow-up. 

Results:Reoperatively. 17 feet were severely and 2 mod- 
erately painful. At follow-up, 13 feet werepainfree.4sIightly 
painful, and 2 moderately painful. Radiographic union was 
evident in 10 out of 17 feet, including all seven arthrodeses 
fixed with a staple. Preoperative radiographs were available 
for comparison in 14 cases. Seven feet showed a slight pro- 
gress of arthritic signs in the talocalcaneal and/orcalcanmu- 
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boidal joint. One foot showed moderate progress, while six 
feet showed no progress. 
Conc1usion:Talonavicular arthrodesis gives good results 

and has adefinite place in the treatment of the painful rheuma- 
toid foot. 

Achilles tendon lengthening -a  simple 
operative technique 
S.  Friberg, H. Dahlstrom and F. Snorrason 

Department of Orthopedics, University Hospital, S-901 85 
Umek Sweden 

Since 1985, we have used a new technique for lengthening of 
the Achilles tendon in 45 children (ages 4 months-I4 years). 
The preoperative diagnosis varied from congenital short 
Achilles tendon, residuals after congenital pes equinovarus, 
to deformities due to spastic and flaccid paralysis. The opera- 
tive procedure implies a Z-lengthening through two small 
skin incisions. The tendon is brought out through the inci- 
sions and transected by 60 percent from the lateral and medial 
sides, respectively. The tendon lengthening is produced by 
forceful dorsiflexion of the foot with the knee at first flexed 
and then slowly extended. The incisions made in the tendon 
will permit it to rupture in the sagittal plane and the lengthen- 
ing occurs inside an intact tendon sheath. The amount of 
lengthening is automatically adjusted to the range of move- 
ments in the knee and ankle joints. Postoperatively, the chil- 
dren were mobilized in weight bearing below-knee casts for 
3 4  weeks depending on their age. 

The technique is simple and safe. No complications oc- 
curred. In all the children the goals of the operation were 
achieved. 

Prophylactic antibiotics in amputations 
Rolf Norlin', L e ~ a r t  Nilsson', Steffan Anst?hn* and Aril 
Fry&n3 

Departments of Orthopedics', Clinical Bateriology' and In- 
fectiousDiseases3tJniversity Hospital, $58 1 85 Linkoping, 
Sweden 

Introduction: Prophylactic antibiotics are widely used in or- 
thopedic surgery. The presence of bacteria may influence 
wound healing, and prophylactic antibiotics are worth study- 
ing. 

Material andrnethods: All the planned amputations due to 
vascular disease were included. If any antibiotic was given 
less than 72 hours before the operation, that particular ampu- 
tation was excluded. Randomization was performed to no 
prophylaxisorClaforan@(cefotaxim)2gx3for 1 day.Bacte- 
nological cultures were taken before, during, and after sur- 
gery. Several samples were taken for concentration tests of 
cefotaxim. 

Results: The overall healing rate following prophylaxis 
was 82 percent as compared with 58 percent in the group 

without prophylaxis. For below-knee amputations, the fig- 
ures were 52 percent and 14percent, respectively. All the pa- 
tients treated showed adequate concentration levels of cefo- 
taxim in blood, muscle tissue, and drainage fluid. Preopera- 
tive cultures showed growth of Sraphylococcus oureus, E .  
coli, Proteus , and Bacreroides . All the postoperative cul- 
tures in the treated group were negative. 

Conclusion: Prophylactically administered Claforan in 
amputations seems to increase the chances for uneventful 
healing of the wound. This is supported by the fact that cefo- 
taxim is found in adequate concentrations in treated patients 
and that their postoperative cultures are negative. 

Spine 

Diagnostic lumbar nerve root anesthesia 
Bo Jonsson,BjomStromqvist, MtlrtenAnnertz',StigHoltils' 
and Goran Sundkn 

Departments of Orthopedics and Diagnostic Radiology, 
Lund University Hospital, S-221 85, Lund, Sweden 

Introduction: Diagnostic infiltration of a lumbar root sleeve 
in combination with deposition of contrast medium within 
the sheath has previously been described in cases with disc 
herniation and with repeated surgical procedures. In the pre- 
sent investigation, lumbar nerve root anesthesia was per- 
formed without injection of contrast medium in cases with 
unilateral sciatica and minor or no findings on myelography, 
CT, and MRI. 

Patienrs andrnethods: A total of 100 injections of 78 pa- 
tients with sciatic pain were evaluated. Totally, 3-5 cc of l 
percent Carbocaine was injected just outside the interverte- 
bra1 foramen of the nerve to be investigated. The neurologic 
state of the patient before and 1 hour after anesthesia was 
compared. Induced sensory or motor deficits were recorded, 
as well as the patient's own assessment of the effect of the an- 
esthesia on his sciatic pain. 

Three categories of patients were investigated. 

1. Patients with unilateral sciatic pain and normal findings o 
myelography and/or CT or h4RI (n 5 1). 

2. Patients with minor myelographic findings that possibly, 
but not necessarily, explained the patients symptoms (n 
4). 

3. Patients withmultiple pathologic findings on myelography 
(n9). 

Twelve infiltrations were performed around the L4 root, 68 
around the L5 root, and 20 around the S1 root. 

Resulrs: In 87 percent of the patients the nerve block in- 
flicted temporary sensory and/or motor disturbance within 
the dermatome anesthetized. In total, 5 1 percent experienced 
total, 3 1 partial, and 18 no pain relief after injection. In the lat- 
ter group were all the patients without sensory or motor im- 
pairment after anesthesia. The failed diagnostic injections 
were distributed evenly between LA, L5, and S1 blocks. 
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No side effects of the procedures have been noted. 
Patients with total or marked pain alleviation after root in- 

jection were offered an operative decompression of the nerve 
root involved. To date, this has been carried out in 21 patients, 
and the early (4-12 months) results of this decompression 
seem to be comparable to conventional disc surgery. 

Conclusion: Anesthetizing the lumbar nerve root outside 
the intervertebral foramen with afew cubic centilitersofcar- 
bocaine is asafe procedure without side effects, which can be 
considered in the preoperative evaluation of patients with 
sciatic pain and minor or no radiographic findings. 

Anomalous lumbosacral articulations and 
low back pain: Evaluation and treatment 
Bjorn Stromqvist and Bo Jonsson 

Department of Orthopedics, Lund University Hospital, S -  
221 85 Lund, Sweden 

Introducrion: Spondylolysis and spondylolisthesis are the 
only anomalies of the lumbar spine that have an established 
correlation with low back pain. This presentation concerns 
patients with unilateral articulations between the transverse 
process of the last lumbar vertebra and the sacrum, seeking 
medical advice because of low back pain. Evaluation and re- 
sults of resection are presented. 

Patienrs:Eleven patients, five of whom were males, with a 
mean age of 39 (13-76) years. All the patients had low back 
pain withadurationof I-l0years. Fourofthepatientsreport- 
ed earlier episodes of sciatica. Only patients with unilateral 
anomalous articulations were included, 3 of whom had left- 
sided and 8 right-sided articulations. In 4 cases the transverse 
process articulated to the sacrum only and in 7 cases to the sa- 
crum, as well as to the iliac bone. 

Methods: 99m-Tc MDP scintimetry was performed with 
registration over the pelvis in 8/11 cases. Injection of a local 
anesthetic into the articulation was performed in 10/11 cases 
under fluoroscopy, and the effect on the patients' low back 
pain was evaluated. 

Resection of the transverse process was performed in all 
the patients. 

Resulrs: Scintimetry showed no focal uptake increase in 
any of the 8 cases investigated. Injection of a local anesthetic 
into the articulation gave total or partial alleviation of pain in 
9/10 cases. 

At follow-up 6 to 30 months postoperatively, 7 patients 
were totally free from pain and 2 reported partial alleviation. 
Two patients had unchanged symptoms: viz., the patient in 
whom local anesthesia in the joint had no effect on the symp- 
toms, a 76-year-old male with associated degenerative 
changes of the spine, anda ICyear-old swimmer with an oth- 
erwise healthy spine. 

Conclusion: In patients with unilateral anomalous lum- 
bosacral articulations and low back pain, resection of the 
transverse process may be a worthwhile procedure provided 
that the spine is otherwise healthy and that anesthetizing the 
articulation relieves the pain temporarily. 

Surgical findings in spinal injuries: Correla- 
tions with radiographs and pathoanatomy 
HalldorJonsson Jr', Marianne Petr6n-Mallmin'. H&an San- 
dld and Wolfgang Rauschning' 

Departments of Orthopedics Surgery', Radiology', and Fo- 
rensic Medicine3. Uppsala University and University Hospi- 
tal, $75 I 85 Uppsala, Sweden 

Advances in the management of patients with spinal trauma 
and refinements of spinal instrumentation in recent years 
have entailed a more active approach to patients with trau- 
matic and pathologic fractures. Concurrently, substantial im- 
provements in computerized diagnostic imaging modalities, 
increasingly facilitate preoperative assessment of spinal de- 
rangement. The notorious lack of analysis of spinal trauma 
during autopsies and limitations of surgical exposures have 
hampered valid pathoanatomic correlations with diagnostic 
radiographs, CT, and MR scans. 

Specimens from patients who previously had undergone 
operations for spinal injury or metastases were obtained dur- 
ing pathologic or forensic routine autopsy. Preparation in- 
cluded meticulous positioning, injection for arterial contrast, 
and freezing in situ according to aspecial protocol. For accu- 
rate visualization of bony injury, high resolution CT of the 
specimens was performed in different planes. The frozen 
specimens were then sectioned through on a heavy-duty 
sledge cryomicrotome. During cryoplaning, photographic 
images of theentire specimen were obtained at submillimeter 
intervals. In addition, high-power, close-up images were tak- 
en to disclose minute pathoanatomic changes. 

Evaluation included comparison of the clinical symptoms 
and signs, intraoperative observations, and correlations of in 
vivo radiographs and scans with in vitro specimen radio- 
graphs. as well as an independent assessment of these data 
with the actual structural damage to the vertebral column and 
spinal soft tissues. Particular interest was focused on the ade- 
quacy of reduction and decompression, as well as stable and 
secure placement of the internal fixation devices and the ac- 
curacy and limitations of current diagnostic imaging modali- 
ties. 

CT and MRI in the diagnosis of spinal 
metastasis: Possibilities and limitations 
Marianne Pedn-Mallmin' , Halldor Jonsson J?, Rickard Ny- 
man' and Wofgang Rauschning' 

Departments of Diagnostic Radiology' and Orthopedics', 
University Hospital, S-751 85 Uppsala, Sweden 

Patients with spinal metastasis are often candidates for surgi- 
cal treatment because of intractable pain and neurologic 
symptoms in spite of oncologic treatment. The evolution of 
modern surgical treatment demands more detailed radiologi- 
cal investigations for analysis of surgical indication and se- 
lection of method for intervention. 
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After bone scintigraphy and radiography of the spine, MRI 
and CTare performed. MRI is best to show the dissemination 
of the metastasis in the soft tissues including the spinal canal 
and growth in the bone marrow, but better information is 
needed about the variations in signals in the different tissues. 
CT provides best information about the bony structure, and is 
targeted on the relevant segment. 

Postmortem, the spinal segments are taken out at autopsy 
and analyzed in detail with high-resolution CT followed by 
cryosectioning and multiple drill biopsies for histopathologic 
diagnosis. 

The in vitro results are. correlated with the in vivo radiolog- 
ic scans to make a more exact interpretation of the MRI and 
CT scan possible in the future. 

Operative treatment of thoracolumbar 
pathologic fractures 
L. SjBstrijm, H. Jonsson, G. Karlstrom and S .  Olerud 

Department of Orthopedics , University Hospital, S-75 1 85 
Uppsala, Sweden 

Pathologic fractures of the thoracolumbar spine constitute a 
major problem for patients with metastatic malignant dis- 
ease. Severe local pain and rhizopathic pain often make the 
patients bedridden and create a need of hospitalization and 
advanced pain-relieving measures. There is a high risk of de- 
velopment of paraplegia. Treatment must be aimed at stabili- 
zation of the spine to reduce pain and, in the presence of para- 
paresis, at decompression of the neural tissue. Treatment op- 
tions include radiation, laminectomy with posterior stabiliza- 
tion, anterior decompressive and stabilizing operations, and 
combined anterior and posterior procedures. 

We have operated on 37 patients with pathologic fractures 
during the years 1981-87. Thirteen patients had fractures in 
the thoracic spine and 24 in the lumbar spine. Hypernephro- 
ma was the most common primary tumor. Twenty patients 
presented with varying degrees of paraparesis, including 11 
of 13 patients with thoracic fractures. During the first few 
years in this series, the standard treatment was posterior sta- 
bilization with Roy-Camille plates or Harrington rods com- 
bined with laminectomy when there was a neurologic deficit. 
The pain relief achieved was good, but the effect on the para- 
paresis was variable and often transient. 

The treatment has gradually shifted towards use of posteri- 
or transpedicular stabilization in combination with anterior 
decompression when there is amanifestorimminent parapar- 
esis. This has resulted in an increased improvement rate and 
less risk of recurrent paraparesis. The new transpedicular 
fracture instrumentation has also made it possible to decom- 
press the dura by posterior reduction of the pathologic frac- 
tures, thus creating an alternative to anterior decompression 
for the severely diseased patients where an anterior decom- 
pression may be a major surgical procedure. 

Causes and consequences of cervical 
strain 
Christer Hildingsson. Ulf Bjomstigl and Goran Toolanen 

Departments of Orthopedics and Surgery ’ , University Hospi- 
tal, S-901 85 UmeB. Sweden 

Introduction: Epidemiologic data for cervical strain (AIS 1 ) 
including all types of injury mechanisms are poorly described 
in the literature.. The purpose of the present study was to de- 
scribedepidemiologic factors in patients with ahistory ofcer- 
vicalstrain. 

Patients and methods: Totally, 140 patients suffering 
from cervical strain were interviewed when treated at our 
hospital, and hospital and social security insurance records 
were studied. The assessment of treatment costs was basedon 
the hospital account for 1985. 

Results: The highest injury incidence was in the age group 
20-29 years. This was especially pronounced for the males. 
Almost half of the males were in this group compared with 
onefourthofthefemales.Thecauseofinjury was traffic acci- 
dents in 69 percent, falls in 17 percent, and other accidents in 
14 percent. Concomitant injuries occurred in 20 percent. In- 
patient treatment was required in 16 percent, with a mean of 
5.3 days. Twenty-nine percent received sickness insurance 
benefits for a mean of 75 days. The calculated total cost was 
1.04 million SEK. Costs for sickness benefits were 0.61 mil- 
lion SEK. with the mean amount received per person 15,000 
SEK. 

Trigeminal sensory impairment after 
whiplash injury of the cervical spine 
C. Hildingsson, M. Knibestol, G. Toolanen and 0. Ahlgren 

Departments of Orthopedics and Clinical Neurophysiology I ,  

University Hospital in Umek, S-901 85 UmeB, Sweden 

See abstract in Proceedings of the Scandinavian Orthopedic 
Association, 44th Assembly, h h u s ,  Denmark, June 8-1 1, 
1988,Acta Orthop Scand 1988;59 Supplement 227. 

Neck and shoulder complaints after car 
accidents compared with occupational 
related disorders among sewing 
machine operators 
S. Blilder], 0. Bunketorp’, M. Lindh3, G. Markhede’, I Ols- 
son’ and B , Romanus’ 

Departments ofOrthopedics, CentralHospital’,S-50114Bo- 
&i,dstraSjukhuse~,S-416 85 Gothenburg, and Medical Re- 
habilitation’, Sahlgren Hospital, S-413 45 Gothenburg, 
Sweden. 

The aim of the study was to describe frequencies, diagnoses, 
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and complaints caused by traffic accidents and compare the 
diagnoses and complaints in this group with those of sewing- 
machine operators with neck and shoulder symptoms and 
with controls. 

Subjects and methods: During 1 year, car accidents in the 
Gothenburg region were investigated; and 106 car occupants 
treated at hospitals because of neck and shoulder pain after 
such accidents were followed up with aquestionnaire. Twen- 
ty-seven persons with persisting neck and shoulder com- 
plaints were clinicallyexaminedafter2-4years. Acomplaint 
index was used to grade the symptoms. The complaints in 
these 27 patients were compared with those found in 13 1 sew- 
ing-machine operators and 1 19 controls. 

Results:The dominating diagnosis in all three groups was 
tension neck syndrome. After car accidents, we also found 
high frequencies of cervical syndromes and segmental nerve 
root disturbances. The complaint index was greater for per- 
sons injured in traffic accidents. The risk of neck and shoulder 
complaints was about twice as high after rear-end collisions 
compared with other directions. If neck and shoulder pro- 
blems remained after 3 months after the accident, 90 percent 
had complaints after 3 years, and if segmental nerve root dis- 
turbances were found initially the risk of persisting problems 
was high. 

Conclusions: Persisting neck and shoulder complaints are 
often of a more severe nature and of a different diagnostic 
spectrum in patients injured in traffic accidents compared 
with occupational-related disorders of the neck and shoulder 
in sewing-machine operators and controls. 

Effect of age and menopausal status on the 
bone mineral density of the lumbar spine 
L. R. Hedlundl and J. C. Callaghe? 

Department of Orthopedics, Huddinge University Hospital, 
S-141 86 Huddinge, Sweden, and Creighton University', 
Omaha, Nebraska, USA 

Introduction: Understanding the normal change in bone min- 
eral density (BMD) of the spine with age is important for de- 
signing preventive measures against the development of spi- 
nal osteoporosis. Previous studies using dual photon absorp- 
tiometry (DPA) and quantitative computed tomography have 
shown conflicting results regarding age at peak BMD and the 
effect of the menopause on the lumbar BMD. 

Purims and methods: BMD of the lumbar spine (L2-L3) 
was measured by DPA (Lunar DP4, cv 2 percent) in 186 nor- 
mal Caucasian women aged 2 M 4  years. 

Results:PeakBMDofspine, 1.35M.14g/m2(meanfSD) 
was observed between ages 20-29 years. To examine the ef- 
fect of menopause, we cornpared premenopausal and post- 
menopausal women of similar age (40-49 y) and found sig- 
nificantly lower BMD in the postmenopausal women (1.30 f 
0. 14g/cmZvs 1.19M.15 g/cm2 (P< 0.05). In premenopausal 
women aged 20-52 years, linear regression analysis showed 
a slight, but nonsignificant decrease in spinal BMD with age 

of O.oO27 g/cm2per year (0.20 percent/y), whereas in post- 
menopausal women, aged 42-84 years, BMD decreased sig- 
nificantly by 0.0081 p/cm2 per year (0.63 percent/y), P < 
0.0 I .  Thus, the change in lumbar BMD was three times great- 
er after the menopause. 

Conclusion: The preliminary results show that peak spine 
density occurs in the 20s and that the menopause also has a 
significant effect in determining BMD in later life. 

Upper extremity 

Clinical and radiographic findings in patients 
operated on for shoulder dislocations 
E. Posch, M. Kronberg, L.-A Brostrijm and V. Soderlund 

Departments of Orthopedics and Radiology, Karolinska 
Hospital, S-104 01 Stockholm, Sweden 

During 1981-86,67 patients were operated on for recurrent 
shoulder dislocations. Fifty-two patients (37 men and 15 
women) were accessible for clinical and radiographic exami- 
nation in 1987. The mean age was 30 years. The dislocations 
were of traumatic anterior type in 47 patients and of posterior 
type in 3 patients. Two patients had generalized joint laxity 
and symptoms of anterior dislocations. 

Method: The angle of humeral head retroversion was 
measured from a semiaxial radiograph. The range of motion 
was measured with a goniometer in the standing position. Ex- 
ternal and internal rotation was measured in the neutral and 
the90"abductedposition in both the coronal and the scapular 
plane. 

Results and conclusions: The average angle for humeral 
head retroversion in patients with anterior dislocations was 
244 This angle is less than that for healthy subjects (25-363 
99 percent confidence). The two patients with generalized 
joint laxity hadanglesof 13 and 1So,respectiveIy. Redisloca- 
tion occurred in seven shoulders, but 48 of 49 patients with 
anterior dislocations experienced benefit from the operation. 
Independent of surgical technique, the rotation was de- 
creased after surgery compared with the contralateral shoul- 
der and to reference values for healthy subjects. 

Surgical treatment of recurrent anterior 
dislocation and subluxation of the shoulder 
G.Toolanen', A. Kjellgren', H. Olsson2 and B. Hogstrom3 

Departments of Orthopedics', University Hospital, S-90185 
UmeB, Surgery'and Diagnostic Radiology3, Skellefte AHos- 
pital, S-931 86 SkellefteB, Sweden 

See abstract in Proceedings of the Scandinavian Orthopedic 
Association, 44th Assembly, h u s ,  Denmark, June 8-1 1, 
1988,Acra Orthop Scand 198859 Supplement 227. 
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Trauma of the wrist: Fracture of the carpal 
scaphoid and suspected ligament 
disruptions - a 1 -year follow-up 
Aina Danielsson, Hans Rahme, Ola Vikerfors, Zia Emami 
Ahari and Jan Trellal 

Departments of Orthopedics and Radiologyl,Central Hospi- 
tal, S-721 89 Vaster& Sweden 

Introducrion: Many patients with radial wrist tenderness aft- 
er trauma are treated with a forearm scaphoid cast, although 
initial radiographs of the scaphoid bone are normal. The aim 
of this study was to see how many had a fracture, and whether 
those who did not have a fracture showed signs of a past liga- 
ment disruption. 

Patients and methods: All the patients from November 
1985 to November 1986 who received a forearm scaphoid 
cast as a result of a diagnosed or suspected fracture of the car- 
pal scaphoid were examined 1 year later with clinical exami- 
nation and routine radiographs of the wrist and scaphoid 
(with comparative films of the contralateral side). Fifty pa- 
tients could be followed up. 

Results:Totally, 29/50 had a fracture of the scaphoid 23 of 
these were seen on primary radiographs. After 2 weeks in a 
cast; five more fractures were detected radiographically, and 
another one was detected with scintigraphy. The fracture 
types were 19 undisplaced waist fractures, five fractures of 
the scaphoid tuberosity, and five others. At the follow-up, 
8/29 patients in the fracture group had symptoms: 1 pseudar- 
throsis, the rest were healed. In all, 2 1/50patients did not have 
afracture. Ofthose, 11/21 hadsymptoms 1 yearafterthe trau- 
ma: mostly pain onmovementor at work. There were noradi- 
ographic signs indicating instability. 

Conclusion: Although late diagnosis of scaphoid fracture 
was made in 6 patients, 21 patients were put in acast unneces- 
sarily. Late symptoms occurred in 27 percent of the patients 
with a fracture and in 52 percent of those without a fracture. 
Our suspicion that ligament disruption could have been a 
cause of symptoms in this second group could not be verified 
radiographically. 

Scintigraphy - an adjuvance to early diag- 
nosis of fractures of the scaphoid 
Kenneth Karlsson and Lars Sjostrand 

Department of Orthopedics, Central Hospital, S-371 85 
Karlskrona, Sweden 

Introduction; Radiographic diagnosis of scaphoid fracture 
not seldom poses problems. A negative initial radiograph 
does not exclude fracture, but is usually repeated 3 weeks aft- 
er the trauma. Meanwhile, the hand is retained in a cast. To 
minimize time of bracing, a model was thus launched as fol- 
lows. 

Merhod: In patients with local symptoms and a negative 

radiograph after fresh trauma, a technetium scintigraphy was 
performed on the 7th day. If scintigraphy was normal, casting 
was terminated. Otherwise,casting continued and a new radi- 
ograph was obtained 2 weeks later. 

Parienrs: During 1985-87.1 18 patients presented primary 
clinical suspicion of a scaphoid fracture and a normal radio- 
graph. Seventy-seven were men and4 1 were women. The age 
distribution was 9-84 years. 

Result: Of the 1 18 patients, 38 presented a positive scintig- 
raphy. At reevaluation of the primary radiograph, nine frac- 
tures were detected. Repeated radiography revealed another 
seven fractures. 

Twenty-eight cases had a scintigraphic uptake increase lo- 
calizedto thedistalradius(l3),CMCI(5),trapezium(5),and 
other sites (5). 

Sixty-one patients with normal scintigraphy could termi- 
nate casting and begin mobilization 1-2 weeks post trauma. 
Fifteen patients continued casting owing to additional ortho- 
pedic diagnosis. 

Conclusions: 1) In about 50 percent of the patients with 
primary symptoms, immobilization could be shortened with 
the addition of scintigraphy. 2) Scintigraphy not seldom fo- 
cused on other injuries. 

Pediatric orthopedics 

Congenital dislocation of the hip: Problems 
in the early diagnosis and treatment 
Arne Bach and Anders Hammer 

Department of Surgery, County Hospital, S-292 00 Karl- 
shamn, Sweden, and Department of Orthopedics, Kolding 
Hospital, DK-6000 Kolding, Denmark 

We have conducted an analysis of children born alive in three 
regions in Denmark in 1983 (Central Hospitals of Naestved 
and Heming, as well as entire Vejle County with its five hos- 
pitals). 

Thematerialcomprises5,816children( 1 ISpercentofthe 
total 50,821 in Denmark). The diagnosis of CDH was estab- 
lished in 36 cases of all the referred children with suspected 
CDH (15.3 percent of the totally 235 cases in Denmark). 

The incidence in the material was 0.6 (0.61 .O) percent in 
comparison with the overall incidence of 0.5 percent. The re- 
latively high incidence reflects overtreatment. 

The analysis showed 1) that the hip instability test con- 
ducted as indicated by Ortolani and later by Barlow and von 
Rosen in the perinatal period and not demonstrating instabili- 
ty did not exclude that the diagnosis of (SDH could be estab- 
lishedbylaterexamination; 2)thatasmallnumberofchildren 
with CDH needed more than 3 months to achieve stability of 
the hip in spite of splintage. It is important that the test is uni- 
formly conducted and the difficulties interpreting the results 
are underlined. Later prophylactic examinations may be 
needed.Theotherimportantclinical signsofCDH (limitation 
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of abduction, difference in leg length and asymmetry of the 
legs and hips) are stressed. 

It is advisable to perform radiographic examination 2 
weeks after removal of the splint. 

Late diagnosed hip joint displacement: 
Follow-up of treatment 
Kurt Palmtn 

Hajviigen 28, S-43 203 Triislovslage. Sweden 

The aim of this examination has been to correlate radiograph- 
ic treatment results with the age at initiation of treatment. 

Patients: Totally, 157 cases comprising all the cases of hip 
joint displacement (subluxation and total dislocation) in dif- 
ferent age groups at all orthopedic departments: A) 5 1 cases 
during 1984 (1-6 months old); B) 37 cases during 1982-85 
(7-1 I monthsold); C)36casesduring 1982-85 (olderthan 12 
months); D) 33 cases during 1984-85 (1-8 months old, with 
unilaterally limited hip abduction and uncertain subluxa- 
tion). 

Method: Case records and radiographs have been studied. 
The follow-up period has varied betweenQ and 6 years. 

Results: SeeTable. 
The follow-up period has been rather short, but 80/124 (65 

percent) of the hips have been judged to be normal. The 19 
cases of dysplasia need further follow-ups. 

Conclusion: The study has shown that the results are. su- 
perior if diagnosis can be established and treatment started 
before the age of 6 months 

Table 

Magnetic resonance imaging (MRI) 
in Legg-Calve-Perthes disease 
Hans Wmgstrand, Niels Egund’ , Holger Pettersson’ and Car- 
inThambert 

Department of Orthopedics and Radiology’, University Hos- 
pital, S-221 85 Lund, Sweden 

Introduction: Early radiographic prognosis constitutes a ma- 
jor clinical problem in Legg-Calve-Perthes Disease (LCPD). 
Several attempts have been made to identify early prognostic 

signs, but these signs usually appear too late to enable effec- 
tive treatment. Indication for surgical treatment is poor con- 
tainment of the epiphysis with threatening antemlateral def- 
ormation of the epiphyseal cartilage and subsequent joint in- 
congruence. Previously, this had to be verified with arthrog- 
raphy, which is not suitable for repeated examinations. Our 
purpose was to evaluate .the potential of MRI in this respect 
and to assess the extent of the necrosis and the degree of re- 
vascularintion. 

Patients andmethods: In all, 15 children in various stages 
of the disease were examined. The age varied between 5 and 
11 years.In 10ofthechildren.MRIwasperformedpriortoar- 
thrography. MRI was performed on a system operating at 0.3 
Tesla. A surface coil was wrapped around the hips. The slice 
thickness was 5 mm. TI - and T2-weighted frontal multislice 
sequences were obtained. 

Resu1ts:The MRI fmdmgs with regards to the epiphyseal 
cartilagecontour andthedegreeofcontainment withinthe ac- 
etabular labrum correlated well with the arthrographic infor- 
mation. In addition, MRI visualized the increased thickness 
and shape of the epiphyseal and acetabular cartilage and pro- 
vided information about synovitis and intracapsular fluid. 
The extent of the epiphyseal necrosis in the early cases could 
be assessed as well as the degree of revascularization in the 
later stages of the disease. Metaphyseal involvement and are- 
as of local growth arrest in the growth plate in the later cases 
were detected. 

Conclusion: MRI provides early information about the 
extent and localization of the epiphyseal necrosis and of car- 
tilage overgrowth, threatening lateralization of the head of 
the femur subsequently with deformation and joint incon- 
gruency. It also provides information about the revasculari- 
zation within the epiphysis. MRI is a useful tool in the moni- 
toring and prognostication of these children. 

The Swedish experience with Salter’s in- 
nominate osteotomy in the management of 
congenital subluxation and dislocation of the 
hip joint 
Goran Hansson’. Bo Althoff’, Per Bylund3, Bo Jacobsson’, 
Anne-Marie Lofberg’ and Torsten Wnnerholm’ 

Departments of Orthopedics’ and Diagnostic Radiologyz. 
University Hospital, S-75185 Uppsala, Sweden. and Depart- 
mentsofOrthopedics.KarolinskaHospita13,S-10401 Stock- 
holm, and Regional Hospital4, S-701 85 h b r o ,  Sweden 

1ntroduction:The aim of this study was to review the first 15 
yearsexperienceinthe wholeofSwedenwithSalter’sinnom- 
inate osteotomy (10) in the management of congenital sub- 
luxation and dislocation of the hip joint (CDH). 

Patients and methods: Between 1963 and 1977, 79 pa- 
tients with CDH were operated on with a total of 86 10s in 
Sweden. In total, 76 patients with 83 abnormal hips treated 
with I0 were available for reexamination. The radiographic 
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results were classified according to Salter’s modification of 
Severin‘s classification. 

Results: At reexamination 1 1 (2-23) years after the 10, the 
overall radiographic results were classified as excellent or 
good in 41 percent of the hips and as fair or failure in 59 per- 
cent. The best results were seen in subluxated hips previpusly 
not treated (2) or mated with closed reduction only prior to 
theIO(18)inpatientsoperatedonbefore theageof5years. In 
this group excellent or good results had been obtained in 
18/20 hips. The poorest results were obtainedin hips operated 
on for residual subluxation (16) or dislocation (12) after pre- 
vious hip surgery -fair or failure in 26/28 hips. 

Conclusions: We conclude that the I0 will offer excellent 
results in subluxated hips previously not operated on when 
performed before the age of 5 years. In dislocated hips the re- 
sults will be less successful. When the I 0  is performed before 
the age of 5 years on hips previously not operated on by a sur- 
geon familiar with this technically demanding operation, ex- 
cellent results can, however, also be obtained in dislocated 
hips. When previous surgery has failed to restore normal hip 
development, the chances of improving hip development by 
the I 0  will, on the other hand, be very limited. 

Growth of the femoral neck and greater tro- 
chanter after physiolysis of the hip 
GUMW Higglund, Birger Bylander, Lars Ingvar Hanssont 
and G6ran Selvik 

Departments of Orthopedics in Lund and Umei. and Depart- 
ment of Anatomy in Lund, S-221 85 Lund, Sweden 

‘ 

Four boys with unilateral and 2 boys with bilateral physioly- 
sis of the hip were treated by hook-pinning without reduction 
of the slipped side and prophylactic hook-pinning on the un- 
slipped side. Two boys were aged 12 years at operation, 3 
were aged 13, and 1 aged 14 years. The 14-year-old boy had a 
bilateral, chronic, severe slipping; the other 5 boys all had a 
slipping of less than one hiid of the diameter of the femoral 
head. During the operation tantalum balls were inserted into 
the epiphysis, into the base of the femoral neck, and into the 
top of the greater trochanter in both hips. The children were 
followed with roentgen stereophotognunmetric examina- 
tions until growth-plate closure. of the femoral neck. 

Ten hips showed growth in length of the femoral neck be- 
tween9.7anp 15.2nun.These IOhipsalsoshowed growthof 
the greater trochanter ranging from 8.1 to 13.5 nun. There 
was no difference in growth between the slipped and the un- 
slippedhips. Intheoldestboy,nosignificantgrowthofthefe- 
moral neck or the greater trochanter occurred. He had a bilat- 
eral chronic slipping with onset of symptomsat least 1 year 
before pinning. The absence of growth in this boy could be 
due to normal cessation of growth. None of the hips showed 
segmental collapse or chondrolysis. 

Physiolysis of the hip is sometimes seen at an early age 
when there is a considerable remaining growth of the femoral 
neck. The hook-pin allows continuous growth and normal 
development of these hips without the limitation of abduction 
often seen after physiodeses. 

Ischemic necrosis of the proximal femoral 
epiphysis in juvenile chronic arthritis (JCA) 
of the hip 
Hans Wingstrand, Masahiro Kobayakawa, Urban Rydholm 
and Holger Pettersson’ 

Departments of Orthopedics and Radiology’, University 
Hospital, S-221 85 Lund, Sweden 

Introduction: Synovitis with subsequent painful increase in 
intracapsular pressure is common in JCA. The purpose of this 
study was to estimate the frequency, as well as to discuss, the 
etiology of radiographic signs of ischemic necrosis in JCA. 

Purienrs: Totally, 206 children were treated as inpatients 
at the juvenile rheumatoid arthritis (JRA) center in Lund in 
1982and 1983.Thirty-six(l5boysand21 gir1s)hadAPand 
Lauenstein view radiographs due to pain. The age at onset of 
the disease was 5 (1-13) years. Twenty-four children had 
‘been or were on oral corticosteroids. All the children had bi- 
lateral arthritis. 

Methods: The radiographs were classified in Group I :  
Obvious necrosis, i.e.. condensation, fragmentation and/or 
resorption of the epiphysis; Group 2: Suspectednecrosis, i.e. 
flattening of theepiphysis similar tothe reparativeend stage - 
of Legg-CalvC-Perthes disease; Group3: ”Normal”, i.e., hips 
with a spherical epiphysis and no signs of necrosis, but possi- 
bly with other findings typical of JCA. The epiphysisindex 
and the caput index were calculated. The presence of a “sag- 
ging rope” sign in the femoral neck was recorded as was the 
extension deficit of the hip at the time of the examination. 

Results: Ten hips in 6 children aged 3 (1-6) years at onset 
of the disease had obvious necrosis of the epiphysis. Twenty 
hips in 13 children aged 4 (2-1 1) years had suspected necro- 
sis,whereas42hipsin23childrenaged7(2-13)yearshadno 
sings of necrosis. The epiphysis index and the cupurindex 
correlated well with the radiographic signs of necrosis, as did 
extension deficit and the presence of a’kagging rope” sign in- 
dicating a previous period of growth m s t .  The incidence of 
obvious signs of necrosis in children with JCA and hip in- 
volvement was 14 percent, including suspected signs the inci- 
dence was 42 percent. 

Discussion: The radiographic features of ischemic necro- 
sis in our study were very similar to those of’idiopathic” 
Legg-Calvt-Perthes disease in its various stages and correlat- 
ed well with the age of the child at the onset of JCA. In the late 
stage, a‘kagging rope” sign strongly indicates a previous pe- 
riod of ischemia with subsequent avasculardamage tothe ep- 
iphysis and growth plate. Both are supplied by intracapsular 
vessels vulnerable to an increase in intracapsular pressure 
caused by synovitis. This may well explain the ischemic nec- 
rosis so far solely attributed to systemic treatment with corti- 
costeroids. 

Hereditary sensory neuropathy with anhid- 
rosis - 3 cases in southeast Sweden 
BengtBrodd’ and Lars Sj6strand2 

Departments of Orthopedics, Central Hospital’ S-391 85 
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Kalmar, and Central Hospital’ S-37185 Karlskrona. Swed- 
en 

Type 4 hereditary sensory neuropathy (HSN) according to 
Dyck and Ohta is a rare condition; to date, 14 cases have been 
described. It is characterized by generalized congenital anal- 
gesia, with resulting gross malformation of the extremities, 
multiple fractures, and often self-inflicted injuries, anhidro- 
sis. and mental retardation. 

The peripheral nerves reveal with electron microscopy an 
extreme paucity of unmyelinated fibers and a reduction of 
myelinated fibers of small caliber. 

Of 3 children with bizarre malformations, osteomyelitis, 
and increasingly demanding olthopedic efforts, 2 died of hy- 
perpyrexia during benign infections due to unidentified loss 
of sweat function. One boy is still alive with progressive oste- 
omyelitis. Charcot joints, and he requires advanced brac- 
ing. 

Varia 

Three-dimensional computer graphics 
of musculoskeletal anatomy 
Wolfgang RauschningIf, John Prothero2 
and John Sundsten’ 

Department of Orthopedics’, Uppsala University, Uppsala, 
Sweden, and Department of Biological Structure’,Univmi- 
ty of Washington, Seattle, WA, USA 

Refinements and innovations in orthopedic surgical pme-  
dures, as well as in computerized diagnostic imaging (CT, 
MRI), in recent years have entailed the necessity for a thor- 
ough understanding of functional and topographic relation- 
ships in complex anatomic regions of the spine and appendic- 
ular skeleton. Conventional dissection destroys these rela- 
tionships. The mental transformation of two-dimensional ra- 
diographs and scans into three-dimensionality is exceedingly 
difficult for surgeons and imaging experts. 

To obtain accurate sectional-anatomic image materials, 
the Uppsalacryoplaning technique is used to section injected, 
carefully positioned specimens that are frozen under con- 
trolled conditions and sectioned without previous decalcifi- 
cation. Registration images are obtained by macrophotogra- 
phy of the specimen surface, together with a metric scale and 
an array of fideucial reference marks in and around the speci- 
mens. Images taken at submillimeter intervals are projected 
onto a drawing table on which anatomic structures and con- 
tours are identified, outlined, and numbered. These outlines, 
together with the annotations, are tracedon a digitizing tablet 
and stored in the memory of a computer graphic workstation. 
Computer graphics postprocessing includes stacking of the 
images, using the fideucial marks for reference, assignment 
of specific colors to different anatomic structures. and selec- 
tion of separate illumination source and shading for every 

structure with individual azimuth settings. 
These electronic anatomic models can be displayed with 

solid surface or increasingly transparent grain or wire frame 
structures and with real time rotation in optional planes. Elec- 
tronic dissection and even surgical simulations may be BC- 

complished. The digitized format also renders itself to accu- 
rate morphometric analysis of distances, area, volumes, and 
directional trajectories and precise data acquisition for the 
creation of finite element models, as well as for diagnostic 
imaging reference. 

A new device to control the heat generation 
during orthopedic cutting 
Soren Toksvig Larsen, Anders Lindstrand and Leif Ryd 

Department of Orthopedics, University Hospital, S-221 85 
Lund. Sweden 

Introduction: Bonetutting procedures, as tested during 
knee arthroplasty, give rise to significant temperatures. This 
heat generation and subsequent bone death may be one factor 
responsible for the lack of bony ingrowth into porous prosthe- 
ses, as shown by histologic and stereophotogrammetric stud- 
ies. 

Alterations in saw blade design do not appear to control the 
temperature elevation, and usual cooling was unsatisfactory. 
Further development was done to control the temperature 
generation. 

Method: A new saw blade with water cooling was made 
and tested by laboratory cutting with usual hospital equip- 
ment. The saw blade was built from two standard oscillating 
saw blades adapted to each other with canals inside (four-roof 
system), so that the cooling agent was led to the saw teeth to 
coolthebone inthecuttingareaand toclearthechipsfromthe 
kerf. The saw blade was driven by a standard air-powered ma- 
chine, and connected to an arthroscopy pump with a water 
flow of 80 ml/min. 

Thermocouples were insertedin the saw blade. The labora- 
tory tests were done on ox bone with standard hospital equip- 
ment. Comparison with other saw blade designs and other at- 
tempts tocool thecutting process withordinary saw bladeand 
cooling with water applied by a syringe manually and by a 
pump (600 ml/min) was done. 

Resulrs: The laboratory tests showed that the temperature 
development during the orthopedic cutting processes could 
be controlled. The heat generation was in practice negligible 
with the new saw blade at a maximum temperature between 
25 and 29 ‘13. For comparison, the maximum temperature 
when using standard saw blades ranged from 82 ‘13 to 184 
‘13. 

Conclusions: With the cooled saw blade, the heat genera- 
tion during bone cutting could be fully controlled in a practi- 
cal way using or- orthopedic equipment. This may be a 
realistic way to control the temperature elevation during 
bone-cutting procedures. 
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Optimizing tourniquet design for 
orthopedic surgery in bloodless field 
B. L. Rydevikl, A. G. Crenshaw', A. R. Hargem2, R. A. Pe- 
dowitz2, D. H. Gershuni' and S. R. Garfin' 

Department of Orthopedics', University of Gothenburg, 
Sahlgren Hospital, Gothenburg, Sweden, and Division of Or- 
thopedics and Rehabilitation2. University of California, San 
Diego, CA, USA 

/ntroduction:Tourniquets are commonly used in orthopedic 
surgery, but there is still controversy concerningcritical pres- 
sures and duration, as well as optimal cuff design. The aims of 
this study were a) to determine the pressure distribution be- 
neath relatively wide tourniquets applied to legs of varying 
circumference and b) to determine the relationship between 
cuff width and shape and the cuff pressure needed to elimi- 
nate blood flow in the legs of normal subjects. 

Methods: Longitudinal and radial tissue fluid pressure 
(TFP) distributions were determined beneath and adjacent to 
wide(l2and 18cm)pneumatic tourniquetcuffsplacedonin- 
tact human cadaveric arms (n 6) and legs (n 6). respectively. 
TFP was measured simultaneously at four depths with slit ca- 
thetersconnected to pressure transducersand arecording sys- 
tem. In volunteers (n 12) with thigh circumferences ranging 
from 3 1 to 65 cm, the cuff pressure required to eliminate the 
pulses detectable by a Doppler device was determined for 
cuffs with widths of 4.5.8, 12, and 18 cm. 

Resulrs: The tissue fluid pressures showed broad maxima 
under the center of the cuffs, and generally there were no dif- 
ferences at the various depths studied. Limb circumference 
was not adetermining factor in the transmission of pressure to 
deeper tissues. In the volunteers, the cuff pressure required to 
eliminate blood flow significantly decreased as cuff width in- 
creased. Thigh circumference was only a determining factor 
in the pressure required to eliminate blood flow while using 
the smaller cuffs, but not while using the 18-cm cuff on the 
leg. Curved cuffs transmitted the pressure slightly more ef- 
fectively than straight cuffs. 

Conclusion: Wide cuffs, especially if slightly curved, 
transmit a greater percentage of the applied tourniquet pres- 
sure to deeper tissues in the leg, thereby requiring lower cuff 
pressures for blood flow elimination than narrow cuffs. Wide 
cuffs might therefore be less harmful to the underlying nerve 
and muscle tissue to obtain a bloodless field. 

Fractures in rheumatoid arthritis: 
A diagnostic and therapeutic problem 
Hakan BrattsWm 

Department of Orthopedics, University Hospital, S-22 1 85 
Lund, Sweden 

Frachlres in patients with RA give specific problems in diag- 
nostics and therapy. Some examples from the Departments of 

Rheumatology and Orthopedics in Lund and from the office 
of patients insurance in the Ministry of Health are given. 

The"soft parts'' of a patient with RA are not muscles, cap- 
sules, or ligaments, hur the osteoporotic bone and the sick 
cartilage. 

The diagnosis may easily be missed because I )  there is of- 
ten no dramatic trauma; 2) the patient is used to pain; 3) the 
family and the staff are used to complaints about pain; 4) the 
patient usually takes some sort of analgetic. 

Problems in therapy: the patients have a tendency todevel- 
op joint stiffness if immobilized in a plaster cast, but the bone 
may be too osteoporotic for adequate internal fixation. 

Conclusions: 1) Handle patients with RA very carefully, 
especially when under anesthesia; 2) a"new" pain must be 
thoroughly examined, and radiography and/or scintigraphy 
considered; 3) improvise treatment. 

Myonecrosis and traumatically induced 
heterotopic bone formation in rabbits 

shes 
L. Ahrengartl, U. Lindgren'. F. P. Reinholt2 and D. Fi- 

Departments of Orthopedics I and Pathology2, Karolinska In- 
stitute, Huddinge University Hospital, Stockholm Sweden, 
andDepartmentofRadiology3, Clinical Sciencecenter, Uni- 
versity of Wisconsin, Madison, WI, USA 

Heterotopic bone formation can be produced experimentally 
by manipulations of otherwise immobilized knees in rabbits. 
We have studied this process by MRI and histology. 

Materials and methods: One hind leg of New Zealand 
White male rabbits was immobilized by means of a splint 
with thekneeinextension.Everyotherday. theknee waspas- 
sively mobilized. Three animals were immobilized withut 
manipulations. MRI studies were done at different times; 
and, at the termination of the experiment, sections of the 
thighs were studied by histology. 

Results: The MRI and histology revealed a progressive 
muscle necrosis limited to m. vastus intermedius. Necrosis 
was noted already after 4 days and increased gradually, sub- 
sequently fibrosis and bone formation occurred. After 3 
weeks heterotopic bone was seen on radiographs as a cloudy 
calcification within the quadriceps muscle. At 30 days the 
bonehadusually fused withthe femur. Similarmusclechang- 
es, but without bone formation, were seen within the group 
that was immobilized only. 

Conclusions: Immobilization of the knee joint in rabbits 
causes serious metabolic and structural muscle changes. If 
passive, repetitive manipulations are added, hetemtopic bone 
develops. This process is limited to m. vastus intermedius, 
which according to a preliminary study consists mainly of 
type 1 fibers as opposed to most other thigh muscles. Manipu- 
lation of the damaged muscle leads to hemorrhage, which 
may be important in the initiation of heterotopic bone forma- 
tion. 

. 
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Survival time after operative treatment 
of malignant metastases of the long bones 
Anders Sjodin and Claes Olerud 

Department of Orthopedics, University Hospital, S-75 I 85 
Uppsala, Sweden 

Recent advances in the treatment of malignant diseases have 
increased the survival time. More patients live longer with 
metastases, and consequently symptomatic metastases and 
pathologic fractures of long bones compromise an increasing 
orthopedic problem. The aims of this study were to analyze 
the outcome in terms of survival time and complications in 
patients treated for these conditions. 

From 1983, through 1987.64 patients with 81 metastases 
of the long bones were treated at our department. Of these we 
have been able to evaluate 72 operations, 22 in the humerus 
and 50 in the femur. The primary tumors were breast in 24, 
myeloma in 20, kidney in 10, prostate in 5.  lung in2, and mis- 
cellaneous or unknown in I I cases. The mean patient age was 
65 (35-91) years. 

In most cases the patients were treated with reduction and 
internal fixation in combination with bone cement. Radiation 
was routinely used if the tumor was considered sensitive. The 
series was evaluated by examining the charts and the outcome 
was registered. Life table analysis was applied to the data. 

In the series, no direct mortality and only a few complica- 
tions were noticed. The majority of the patients became pain- 
free and could be discharged to their homes. A high mortality 
was seen within the first months. However, 50 percent sur- 
vived 4 months, 25 percent survived 1.5 years, and 10 percent 
lived more than 4 years after the operation. 

An aggressive attitude to pathologic fractures and sympto- 
matic metastases in the long bones is rewarding. 

First years experiences with the bone bank 
at Huddinge 
Claes Nilsson, &ran Sjijdin and Gudmund Blomgren 

Department of Orthopedics. Huddinge University Hospital, 
5-141 86 Huddinge, Sweden 

Since the beginning of 1987, the bone bank at Huddinge Uni- 
versity Hospital has been in clinical use. Living donors have 
beenused. 

Patients scheduled for hip replacements, osteotomies, or 
scoliosis corrections were asked to donate excised skeletal 
material. During the first year, a total of 58 transplants have 
been collected, the majority being femoral heads. Fourte-en 
transplants were discarded following positive serology for 
hepatitis or positive bacterial cultures; the most frequent bac- 
terium was Staphylococcus epidermidis. Twenty allografts 
were used in 18 patients. Two patients received two allo- 
grafts. Four patients were transplanted in another hospital. 
The allografts were needed in revision hip arthroplasties, fe- 
moral fractures, bone cysts, spinal fusions, osteotomies, and 
anhrodeses. Clinical and radiographic follow-up show no 
signs of bone remptions or infections. 

Prediction of the risk of fracture in women 
S.  A. V. Eriksson and J. U. Lindgren 

Department of Orthopedics, Karolinska Institute, Huddinge 
University Hospital, S-141 86 Huddinge, Sweden 

Thirty-six women who had only soft-tissue injuries after a 
simple fall were compared with 36 age-matched women who 
sustained a fracture from the same type of trauma. We meas- 
ured the bone mineral content in the proximal femur with dual 
photon absorptiometry (Lunar Radiation) and in the radius 
with single photon absorptiometry. Women between 45 and 
70 years of age who sustained a fracture had significantly 
lower bone density in the proximal femur, and fractured 
women also had significantly lower grip strength of the hand, 
In women over 70 years of age, we found no difference in 
bone density and hand strength between fractured and non- 
fractured individuals, butthe group with fractures hadsignifi- 
cantly higher body weights than the nonfractured group. A 
low bone density and a low muscle strength are associated 
with fracture below the age of 70, but not in higher age 
P U P S .  

Verapamil treatment increases bone 
turnover in man 
G. SjMkn, M. Rosenqvist, E. Kriegholm and I. Bjorkheim 

Departments of Orthopedics, Internal Medicine, and Clinical 
Chemistry, Huddinge University Hospital, S-141 86 Hud- 
dinge, Sweden 

Introduction: Verapamil is a calcium channel blocker widely 
used for treating hypertension, angina pectoris, or cardiac ar- 
rythmias. In rats, verapamil inhibited the intestinal absorp- 
tion of calcium (1). However, there were no such effects on 
human calcium absorption (2). To establish if the skeleton 
was affected by verapamil, this study was undertaken. 

Patients: Seventeen patients (14 males and 3 females, 
mean age 56 [41-751 years) with hypertension (WHO grade 
I-II) or angina pectoris were included in the study. 

Merh0dr:Serum and single urine specimens were ob- 
tained from the patients after overnight fasting. The patients 
were then given verapamil (Isoptin@, Knoll AG) at a dose of 
8&120mgthreetimesdaily. After2months'treatment,fast- 
ing blood and urine specimens were again obtained. Two- 
tailed paired ctests were performed and statistical signifi- 
cance was set at P< 0.05. 

Results: Following verapamil treatment, there was an in- 
crease in ALP levels (2.72 plcavLf 1.04 vs. 3.20 f1.23; P = 
0.01) and skeletal ALP isoenzymes became evident. The ser- 
um levels of 1,25(0H)fiwere unaffected by verapamil 
(16.7 n W 4 . 3  vs. 17.8 f8.0; NS). There was no sigdkant 
increase in serum iFl'H ( 1 .OO pgi~f0.80 vs. 1.16 M.57) or 
any change in the serum calcium concentration (2.42 mmoi/~ 
M.10 vs. 2.39 f0.12; NS) or of the excretion of calcium in 
urine (Cdcreatinine ratio 0.31 M.19 vs 0.3 1 fo.25). 

Conclusion: Verapamil, at doses recommended for c l i i -  
cal use, increases serum ALP, and skeletal ALP isoenzymes 
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become present. The development of a secondary hyperpa- 
rathyroidism following verapamil treatment cannot be ex- 
cluded. Verapamil treatment affects the skeleton probably by 
increasing bone turnover. Whether or not verapamil induces 
osteopenia in humans will need further investigations. 
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