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The Norwegian Orthopedic Society arranged its annual 
meeting at UllevAl Hospital, Oslo, October 27-28, 1989. 
The meeting was organized as part of a joint meeting for 
all the Norwegian Surgical Associations. 

The orthopedic papers considered experimental ortho- 
pedics, fractures, shoulder and spine, hip, knee, infections, 
and some other topics 

0.05). The bending stiffness decreased 1 percent. 

by tetanic contraction in the lower leg. 
Conclusion: Tibial fracturejstrength in rats is doubled 

Experimental orthopedics 

The effect of activated muscle on leg-loading 
capacity 

Lars Nordsletten and Arne Ekeland 

Institute for Surgical Research, Rikshospitalet, and 
Orthopedic Service, Surgical Department, UllevAl 
Hospital, University of Oslo, Oslo, Norway 

Previous studies of the strength of the lower leg of anes- 
thetized rats revealed an increase in the ultimate bending 
moment of 40 percent compared with the dissected contra- 
lateral tibia. The ultimate energy absorption increased by 
85 percent. The anesthetics relaxed the muscles; and to 
study the effect of activated muscle on leg-loading capaci- 
ty, the experiment was repeated during electrical stimula- 
tion of the ischiadic nerve. 

Materials and methods: Five male Wistar rats, weigh- 
ing 320-380 g, were tested. Two unipolar electrodes were 
ligated around the proximal ischiadic nerve, and tetanic 
contraction was induced with a nerve stimulator. The right 
lower leg was loaded to failure in a static three-point bend- 
ing test during tetanic contraction. The dissected left tibia 
was tested correspondingly as a control. 

Results: The ultimate bending moment increased by 
100 percent, the ultimate energy absorption by 314 per- 
cent, and the ultimate deflection angle by 106 percent (P  < 

Effects of exercise and nonweight bearing on 
fracture healing 

Oliver Grundnes and Olav Reikeds 

Department of Orthopedics, TromsO University Hospital, 
N-9012 Troms~, Norway 

Biomechanical effects of exercise and nonweight bearing 
on the healing of femoral osteotomies in rats were studied. 
A transverse osteotomy of the left midshaft of the femur 
was made and stabilized by intramedullary nailing. The 
rats were randomly allocated into three groups: one group 
underwent a 4-week training program 4 weeks after the os- 
teotomy. In the second group, tenotomy of the left achilles 
tendon was performed; thus, the limb was fully mobile, but 
was unable to bear any weight. The third group served as a 
control, as the rats were moving freely in their cages. At 60 
days after osteotomy, the production of callus, bending 
moment, bending rigidity, and energy expenditure were 
evaluated. 

There were no significant differences in callus produc- 
tion between the three groups. The bending moment was 
significantly less in the nonweight bearing rats as com- 
pared with the other groups, but there were no significant 
differences between these. Similar results were found in 
energy expenditure. The bending rigidity in the exercised 
rats was about twice the values in the two other groups. 

The results indicate that normal function of the muscles 
and joints, including weight bearing, promotes fracture. 
healing. Additionally, increased activity above normal 
function is of less importance in accelerating the process of 
healing. 
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Strength of the rat femur 1 year after fracture 

Vilhjalmur Finsen 

Department of Orthopedics, Trondheim University 
Hospital, N-7006 Trondheim, Norway 

In 26 anesthetized rats an elastic steel wire was peropera- 
tively passed through the greater trochanter and into the 
medullary canal of the femur. In 20 animals closed mid- 
shaft fractures were performed, while the remainder served 
as controls. The wires were removed after 36 days. Radio- 
graphs were obtained at intervals. Six animals died before 
the end of the study. 

The maximal transectional callus area decreased gradu- 
ally between the 5th and the 55th postoperative week, 
when the animals were killed. At this time, the fracture ar- 
eas were still not fully remodeled. Three-point bending 
tests showed that medullary nailing alone resulted in no 
permanent change in mechanical properties. The strength 
of the fractured femora was reduced by 5 percent (P = 
0.065) as compared with the contralateral side, while stiff- 
ness was reduced by 11 percent (P = 0.006), deflection by 
23 percent (P = 0.001), and energy absorbed before failure. 
by 40 percent (P = 0.001). 

Even after 1 year, the fractured femora thus had a de- 
creased ability to withstand forces that might produce frac- 
ture. 

Stability of osteosyntheses used in femoral 
neck fractures: An experimental study 
comparing the strength of five different 
osteosyntheses 

Stein Erik Rynning, Lars B. Engesmer, Anders 0. Molster 
and Nils R. Gjerdet 

Department of Orthopedics, Haukeland Hospital, and 
Department of Dental Materials, University of Bergen, 
Bergen, Norway 

Thuty human cadaver femora (15 pairs) were randomly 
divided into five groups. A subcapital osteotomy was per- 
formed and thereafter fixed with a hip compression screw 
(HCS; Zimmer; 10 femora), two Olmed screws (five femo- 
ra), two Tronzo VLC screws (5 femora), two cannulated 
Richards screws (five femora), or three Steinmann pins 
(2.4 mm; five femora). 

The specimens were subjected to a continuous vertical 
load until breakdown (max. strength). We continuously 
measured the dislocation of the osteotomy. The maximal 
strengths (median) were HCS 260 kp, Richard screws 135 
kp, Tronzo VLC screws 120 kp, Olmed screws 125 kp, 
Steinmann pins 100 kp. The HCS pins were significantly 
stronger than the Steinmann pins (P < 0.05). Among the 
others, no significant differences were found. 

The median rigidity of the five different groups was 
found by measuring the slope (in the elastic area) of each 

test curve. There were no statistical significant differences 
in rigidity. 

With an applied force of 100 kp, the dislocation of the 
osteotomy was less than 1 mm in the Tronzo VLC, Olmed, 
and HCS groups. In the groups with Richards screws and 
Steinmann pins, the dislocation was about 2 mm. These 
differences were not statistically significant. 

The results of the present study indicate that all the 
methods except the Steinmann pins may be used in the 
treatment of hip fractures, but do not indicate which of the 
osteosyntheses should be preferred. 

Effect of continuous local injection of 
somatomedin C on experimental bone repair 

Ole J. Kirkeby and Arne Ekeland 

Institute for Surgical Research, University of Oslo, Oslo, 
and Sophies Minde Orthopedic Hospital, Oslo, Nonbay 

Somatomedin C is a growth factor for mesenchymd stem 
cells in vitro. This peptide hormone also stimulates mi- 
tosis and differentiation of primitive chondroblasts 
and osteoblasts in vitro, and increases matrix forma- 
tion. In vivo, the proliferation and differentiation of 
osteogenic cells form the basis of bone repair. Thus, 
there is substantial theoretical support for the hypothesis 
that somatomedii C might enhance this process. Earlier, 
we have been unable to show that systemic administration 
of somatomedin C has any effect on bone repair in an oste- 
otomy model in the rat (Kirkeby and Ekeland 1990). The 
present study reports on the effect of somatomdin C ad- 
ministration directly into the osteotomy site. 

Material and methods: A total of 20 adult Wistar rats 
(450-500 g) were operated on. The right femur was os- 
teotomized followed by intramedullary nailing. A needle 
was inserted into the osteotomy site and connected to a 
subcutaneous osmotic minipump delivering somatomedin 
C (110 lg)100 g per day) or placebo. All the animals were 
killed 4 weeks postoperatively. 

Results: No effect was found in the treatment group as 
compared with controls as regards torsional strength, def- 
ormation, or stiffness. Radiographic healing was similar in 
both groups. Neither was there any effect on callus weight, 
callus vascularization, or mineralization. The results do not 
suggest that local administration of somatomedin C p- 
motes the early phase of diaphyseal repair in long bones. 

Reference 
Kirkeby 0 J. Ekeland A. Effect of continuous subcutane- 

ous infusion of somatomedin C on experimental bone 
repair. Acta Orthop Scand 1990,61, Suppl235: 11-12. 
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Fractures 

Expenditure of hospital resources in the 
treatment of closed tibial fractures in adults 

Hans Erik Hogevold. Jan Benterud and Antti Alho 

Orthopedic Service. Ulleval Hospital, University of Oslo. 
Oslo, Norway 

Fifty patients treated in 1982-86 for closed, displaced tibi- 
al fractures with functional orthosis (n  25) or locked nail- 
ing (n  25) were selected for this study. The groups were 
matched according to the fracture type, age, and sex. There 
were 17 females and 33 males (median age 36 (16-83) 
years) included. 

Operation Conservative 
group 

Total hoeprtelization. 
davs 13(4-26) 7(3-19 

Time in operation mom. 
minutes 195 (115-280) 90 (3S185) 

Sick leave, days 48 (14-238) 82 (1-75) 

The lumber of outpatient and radiographic controls 
did not differ. There were no infections in the operation 
group, and one ' iperficial infection in the conservative 
group. There was one reoperation for malalignment in the 
operated on group and one delayed union in the orthosis 
group. There were 21 excellent or good results in the oper- 
ation group and 16 in the conservative group. The number 
of fair and poor results was 4 and 9, respectively. 

We conclude that locked intramedullary nailing of 
closed tibial fractures implies a higher expenditure of treat- 
ment resources than conservative treatment, but allows for 
an earlier mobilization and gives a better guarantee for a 
favorable result. 

Slotted versus nonslotted locked 
intramedullary nail for femoral shaft fractures 

Oddvar Moen, Antti Alho, Torstein Husby. 
Helge Rmningen and Sigmund Skjeldal 

Orthopedic Service, Ulleval Hospital, University of Oslo, 
Oslo, Norway 

We compared the properties of the slotted and the nonslot- 
ted locked intramedullary nail for femoral shaft fractures in 
a series of 46 patients. The fractures were selected and ran- 
domized to nailing with 24 slotted and 22 nonslotted 
Grosse-Kempf nails. Thirty-six of the fractures were sus- 
tained in high-energy injuries. Two fractures in both 

groups were open type 1-11. Nineteen fractures were of 
Hansen Type 111-IV. Thirty-three fractures were operated 
on within 24 hours, and the latest on Day 24. The nailings 
were done closed with the patient supine on a traction 
table. We experienced four complications in the slotted 
group and three in the group with nonslotted nails; the 
complications were not considered to be dependent on the 
choice of nail, and they did not affect the final result. But 
in three elderly patients treated with nonslotted nails, splin- 
tering of the distal fragment occurred during the operation. 
Static locking solved the problem in I patient. Another pa- 
tient was reoperated on with distal cerclage and a change 
of screws. In the third patient the distal splintering preclud- 
ed the use of an intramedullary nail, and the case was sal- 
vaged with an A 0  condylar plate. This was the only failure 
in the .series. The results were evaluated at 12 (12-24) 
months according to Thoresen et al. (1985). Twenty-Five 
results were excellent, 15 were good, 5 fair. and 1 poor. 

The main advantage of the locked femoral nail is the 
prevention of rotary malalignment and shortening. A slot- 
ted nail allows for satisfactory healing of femoral shaft 
fractures. The increased stiffness of the nonslotted nail 
does not seem advantageous. and it may cause splintering 
of the bone, especially in older age groups even when the 
reaming is 2 mm above the diameter of the nail. 

Open fractures in patients with multiple 
injuries 

PA1 0. Borgen, Jan Benterud and Antti Alho 

Orthopedic Service, Department of Surgery, Ulleval 
Hospital, University of Oslo, Oslo, Norway 

The aim of this study was to investigate the special prob- 
lems in open fractures in patients with extensive trauma 
and to analyze the effect of a standardized wound regimen. 
From January 1987 to July 1989, we treated 34 patients 
with open fractures and multiple injuries. They had a total 
of 47 open fractures. Sixteen fractures were located in the 
upper extremities, 14 in the femur, and 17 in the lower leg. 
Twenty-one fractures were open Grade I, 14 were Grade 
11, 4 were Grade IIIA, 4 were Grade IIIB, and 4 were 
Grade IIIC. Twenty-eight fractures were treated according 
to the previous wound regimen. Wounds that could not be 
sutured primarily were treated with nonocclusive dressing, 
repeated change of bandages moistened in physiologic sa- 
line, and wound debridement as necessary. Delayed pri- 
mary closure was used in noninfected cases. Since August 
1988. 19 fractures were treated according to the new regi- 
men (Table I ) .  

There were six infections among the First 28 first frac- 
tures and two infections among 19 fractures during the sec- 
ond period. There were four amputations, two of which 
were due to infection. 

Open fractures require special care, especially in 
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patients with multiple injuries. If the treatment is started 
early, internal fixation, usually by locked intrameduilary 
nailing is preferred in open fractures Grade 1-11 and exter- 
nal frames in Grade 111 open fractures. 

Table 1. Treatment of open fractures with a soft-tissue 
defect 

Immediate thorough debridement oopious irrigation. 
gentamydn PMM pearls. SO~IX&, occlusive wound 
cover. - Fracture stabilization with external frame or medullary 
nail. 
Systemic antibiotic therapy (dkloxadllin or cephur- 
oxim). 
Wound revision 2448 hours after injury and as needed 
thereafter. 
Delayed primary closure at 5-7 days or secondary clo- 
sure. 
Bone grafting 3-6 weeks after injury. 

Should syndesrnosis screws be removed? 

Sigurd Birkeland, Anders M~ls te r  and Markus Hordvik 

Haukeland University Hospital. Bergen, Norway 

Seventy patients had a transfixion syndesmosis screw in 
connection with operative treatment of ankle fractures at 
Haukeland Hospital in 1985. This year, syndesmosis 
screws were not removed routinely, and patients had to 
contact the hospital if symptoms in the operated on ankle 
occurred. Fifty-eight patients. 30 women and 28 men, me- 
dian age 47 ( 17-74) years, were seen at follow-up after a 
median of 30 (24-34) months. Radiographs in standard 
projections were taken together with a clinical examina- 
tion. 

Results: Twenty-four patients had already had their 
syndesmosis screw removed. Two screws were removed 
because of low age- one because of professional occupa- 
tion (diver), and one was planned to be removed 6 months 
after the operation. The other 20 were removed because of 
pain, stiffness, and swelling. Of the 24 patients who had 
had the screws removed, 4 had synostosis, 5 fracture of the 
screw, and 1 I loosening of the screw. Of the 34 who still 
had the screw in situ, 4 had synostosis, 4 fracture of the 
screw, and 21 radiographic signs of loosening of the screw. 
Altogether. 8 patients had synostosis, 9 patients had frac- 
ture of the screw, and 38 had clinical and/or radiographic 
loosening of the syndesmosis screw. Twenty out of 58 pa- 
tients contacted the hospital because of complaints at 16 
(3-24) months after the operation. Patients with synostosis 
had low mobility and most pain, while patients with 
loosening of the screw or fracture of the screw had nearly 
normal mobility and less pain. 

Conrlusion: Syndesmosis screws should be removed 
within 12 weeks postoperatively 

Shoulder and spine 

Staple capsulorrhaphy for recurrent anterior 
dislocation of the shoulder 

Gisle Uppheim and Erling Gjengedal 

Department of Surgery, Menighetssoesterhjemmet 
Hospital. Oslo, Norway 

The use of screws or staples in shoulder surgery has the 
potential disadvantage of neurovascular complications or 
impingement problems caused by faulty placement, secon- 
dary dislocation, or breakage of the implant or recurrent in- 
stability. Faulty placement can be avoided, and if the im- 
plant does not break or loosen, the remaining hardware 
problem would be impingement due to recurrent instabili- 
tY. 

Parienrs and methods: Sixteen shoulders in 15 patients 
with recurrent anterior dislocations had refixation of the 
detached anterior capsular ligaments with a ligament staple 
("Richards fixation staple system"). The average follow-up 
time was 19 (8-36) months with clinical and radiographic 
evaluation. 

Results: No redislocations or subluxations occurred. 
One patient experienced apprehension in the provoking po- 
sition. According to the Rowe score system, the result was 
excellent in 13 shoulders and good in three shoulders. Two 
shoulders had between 25 and SO percent limitation of ex- 
ternal rotation. None of the staples has dislocated or brok- 
en. 

Condusions: After this shon follow-up, the method 
had given excellent stability, and we have not seen any 
problems related to the staple. The results are superior to 
the published results of anhroscopic stapling techniques. 

Severe spine injuries in Trondheirn 

Jacques Vassal 

Trondheim University Hospital, Trondheim. Norway 

During the period 1984-1986, 41 of 49 fractures of the 
thoracolumbar spine were operated on. In a prospective 
study. 35 patients were followed up up to 33 ( 2 1 4 5 )  
months. There were 20 men and 15 women with a mean 
age of 29 (1&62) years. Most frequent were fractures of L 
I (17). L 2 (6). and Th 12 (5 ) .  The cause of injury was a 
fall from a height in 13 and a traffic accident in I2 cases. 
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Thirteen were occupational injuries. The most frequent in- 
juries were burst fractures (15) and flexion fractures (15). 
Seventeen patients had other injuries. 

Harrington's technique was used in all but 2, with dis- 
traction in 21, compression in 8, and both in 4 fractures. 
Harri-Luque was used in the remaining 2. Twenty-six pa- 
tients had an intraspinal bony encroachment, and posterior 
decompression was performed in 17 cases. Time in bed 
was 13 (5-30) days. There were 9 urinary tract infections 
and 1 case of pulmonary embolism. 

Compression preoperatively was 46 (2-86)percent. 
postoperatively 11 (-114) percent, after 4 months 18 
(242)  percent, after 12 months 19 (245)  percent, and af- 
ter 33 months 19 (4-47) percent. Kyphosis preoperatively 
was 17 (-1446) percent, postoperatively -1 (-17-7) per- 
cent, after 4 months 5 ( -1621)  percent, after 12 months 
8 (-17-30) percent, and after 33 months 11(-7-32) per- 
cent. The Frankel grade preoperatively was 4A, 3C, 14D, 
and 14E, and after 33 months 4A, 7D, and 24E. 

At the last follow-up, 17 patients had back pain; and of 
these, 9 had thighfleg pains. Twenty-four had normal neu- 
rologic findings. Among the 4 patients with total paraple- 
gia, 2 could walk with braces and crutches, 1 could drive a 
car, and 3 used uridom or self-catherization. All the pa- 
tients with partial paralysis could walk and drive a car, and 
only 1 used a catheter. Twenty-three had full-time jobs, 6 
were being rehabilitated to work, and only 2 were on wel- 
fare. 

Conclusion: The compression of the vertebral body did 
not increase after 4 months postoperatively, while the ky- 
phosis increased steadily during 33 months postoperative- 
ly. The majority of the patients are employed. 

Hip 

Dynamic ultrasound in the primary evaluation 
of late-discovered congenital hip dislocation 

Terje Terjesen 

Department of Orthopedics, Trondheim University 
Hospital, Trondheim, Norway 

The aim of the present study was to evaluate the potential 
for dynamic ultrasound in the primary examination and 
treatment of late-discovered congenital hip dislocation. 

Patients and methods: In the 3-yewperiod 1986-1988, 
16 patients were treated for congenital subluxation (7 pa- 
tients, mean age 6 months) and dislocation (9 patients, 
mean age 12 months). On the longitudinal ultrasound scan 
from the lateral aspect, the distance from the lateral tangent 
of the ossification center of the femoral head to the lateral 
bony rim of the acetabulum was measured (lateral head 
distance, LHD). Dynamic ultrasound was applied to ob- 
serve whether the hip could be reduced by gentle manipu- 
lation. 

Resulrs: The mean LHD in the neutral position was 7.6 
mm in subluxation and 14.3 mm in dislocation. By flexion, 
abduction, and varying degrees of internal rotation, closed 
reduction guided by ultrasound was achieved at the initial 
examination in all the patients with subluxation and 6 of 
the 9 patients with a dislocation. Primary reduction was 
not achieved in the 3 oldest patients (25, 26, and 49 
months of age). 

Conclusions: Important information with regard to de- 
cision making in congenital hip dislocation is obtained, 
even at the initial examination, by dynamic ultrasound. 
The technique is suitable for guiding closed reduction and 
for assessing the effects on the stability of various posi- 
tions in children under 2 years of age. In older children, 
this assessment is less reliable. 

Slipped capital femoral'epiphysis: 
Prophylactic fixation of the contralateral hip? 

Leif Persen, Terje Terjesen and Irma Haave 

Departments of Orthopedics and Radiology, Trondheim 
University Hospital, Trondheim, Norway 

The percentage of bilaterality in slipped capital femoral ep- 
iphysis has been reported from 14 to 80 percent. The pur- 
pose of this study was to compare radiographic methods in 
detecting asymptomatic slipping. 

Patients and methods: The radiographs of 36 patients 
were evaluated by three different methods: according to 
Hansson (1987). Murrey (1965), and a third method where 
the central femoral neck axis (FNA) in the lateral view was 
determined by drawing a line perpendicular through the 
center of the most nanow part of the neck, measuring the 
angle between this line and the line through the epiphyseal 
axis. 

Results: Twelve patients had already been treated bilat- 
erally because of symptomatic slipping. Of the remaining 
24 patients, we found bilateral involvement according to 
Hansson, Murrey, and FNA in 53, 61, and 44 percent, re- 
spectively. Only 2 patients had slipping according to all 
three methods. True slipping was assumed to be present 
when at least two methods indicated slipping. This oc- 
curred in 5 cases in addition to the 12 patients already 
treated; thus, 47 percent of the patients had bilateral slip- 
ping. Five patients were extremely obese (heighuweight < 
1.5 cm/kg), and 3 patien@ were very tall and thin (h/w > 
2.8 cm/kg). These patients represented a high-risk group, 
as 4 had been operated on for bilateral slipping, and the 
other 4 had slipping according to our criteria. 

Conclusions: The correlation between three different 
radiographic methods used to indicated asymptomatic slip 
ping was poor. Prophylactic fixation of the contralateral 
hip is recommended in extremely obese and very tall/thin 
patients. 
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Shelf operation and femoral osteotomy in 
dysplastic hips 

Olav ReikerAs 

Department of Orthopedics, Tromse University Hospital, 
N-9012 Tromse, Norway 

Persistent acetabular dysplasia causes a diminished 
weight-bearing area and increased stress of the hip joint. In 
189 1, Konig first described the construction of a shelf of 
bone in dysplastic hips to form a buttress against the femo- 
ral head. In 1950, Pauwels introduced the varus intertroch- 
anteric femoral osteotomy to improve the weight-transmit- 
tmg area of the joint. In symptomatic dysplastic hips, we 
have combined the shelf procedure and intertrochanteric 
osteotomy in one operation. The short-term results of such 
combined operations have been compared with the short- 
term results of femoral osteotomy only. 

During the years 1983 to 1987, in all 21 patients (23 
hips) underwent a combined operation, while 14 patients 
(15 hips) underwent intertrochanteric varus osteotomy on- 
ly. The age of the patients ranged from 16 to 49 years, and 
none of them had radiographic signs of arthrotic changes 
in the joint. All the patients followed the same postopera- 
tive rehabilitation regimen, i.e., crutches for 3 months and 
increasing weight bearing during this time. 

All the patients have been followed for 2 to 3.5 years. 
At follow-up, the results were good in 17 hips, fair in four 
hips, and poor in two hips of those who had been operated 
on with a combined procedure. The evaluation was based 
on symptoms of hip instability, pain, and fatigue. The cen- 
trum edge angle was increased from 13" f 9" to 41' f 11. 
An average varisation of 18" had been achieved, which 
had caused a shortening of the limbs between 1 and 4 cm. 
There was a gluteal insufficiency in 10 of the 23 hips. 

The results were good in 10 hips, fair in four hips, and 
poor in one hip of those who had been operated on with 
varus femoral osteotomy only. The varisation was on an 
average 19", which had caused a limb shortening between 
1 and 4 cm. There was a gluteal insufficiency in 6 of the 
15 hips. There were no differences in hospitalization, mor- 
bid@, or rehabilitation period between the two groups. 

In conclusion, in symptomatic dysplastic hips a com- 
bmed operation with the hip shelf procedure and femoral 
osteotomy can be carried out without increased morbidity 
as compared with varus intertrochanteric femoral osteoto- 
my only. 

Norwegian national register for total hip 
replacement: A report of 8,857 operations 

Leif Ivar Havelin, Lars Birger Engesleter, 
Novald Langeland and Einar Sudmann 

Departments of Orthopedics, Haukeland University 
Hospital, N-5021 Bergen, and Hagavik University 
Hospital, N-5220 Hagavik, Norway 

The Norwegian National Register was established in Sep- 
tember 1987. AU 60 hospitals performing total hip replace- 
ments in Norway are reporting to the Register. 

Materials and metho&: Until September 1989, 8,857 
total hip replacements were reported. Of these, 7,635 were 
primary hip replacements and 1,222 were revisions. 

Resuits: The lateral approach was used in 60 percent 
and the posterolateral approach in 30 percent of the cases. 
A trochanteric osteotomy was used in 30 percent of the op- 
erations. Cementless acetabular components were chosen 
in 18 percent of primary operations and in 24 percent of re- 
visions. In the femur, cementless femoral components 
were used in 12 percent of the primary operations and in 
19 percent of the revisions. The Chamley prosthesis con- 
stituted 48 percent of the implants. In the acetabulum, 35 
different prostheses were used, and in the femur 33 types. 
Of head components, 23 different types were used. Perop- 
erative complications were seen in 3 percent of the primary 
operations and in 9 percent of the revisions. The reason for 
reoperation was loosening of the acetabular part in 57 per- 
cent, loosening of the femoral part in 67 percent, infection 
in 4 percent, femoral fracture in 4 percent, and luxations in 
3 percent. The Christiansen prosthesis constituted 28 per- 
cent of the removed prostheses. Of the revisions, 68 per- 
cent were performed with cementless prostheses. 

Allografts in the repair of bony defects in hip 
revision surgery 

GUMW FollerAs, Amulf Hagen, Paul Lereim, 
Ingjald Bjerkreim and Jahn Pahle 

Sophies Minde Orthopedic Hospital, University of Oslo, 
and Oslo Sanitetsforenings Reumatismehospital, Oslo, 
Norway 

After repeated hip prosthesis surgery, the ftxation of the 
new prosthetic components can be very difficult, often re- 
sulting in a Girdlestone hip. This increasing problem is en- 
countered in both rheumatoid and arthrotic patients. Thus, 
material from our bank for osteoarticular allografts have 
been employed to reconstruct the bone-deficient pelvis and 
proximal femur. 

Patients: Six patients with a mean age of 65 years were 
operated on. The mean observation time was 6 (1-15) 
months. Two patients had defects chiefly in the pelvis, 3 in 
the proximal femur, and 1 on both sides. 

Methods: The pelvic defect was replaced with an alloa- 
cetabulum configured to match the defect, screwed to the 
pelvis, and a standard polyethylene cup was cemented into 
the alloacetabulum. The deficient femoral bone was re- 
placed with an allofemur, in 2 cases plated to the distal fe- 
mur, and in 2 cases placed inside a big, egg-shell-like cavi- 
ty. A long-stem femoral component was cemented into the 
construction. 

Results: One patient had secretion from the wound for 
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4 weeks, but no bacteria could be cultured. All the hips 
were radiographically stable. The function of the hips was 

Conclusions: The methods described are good altema- 
tives to a Girdlestone end-stage procedure. The short-term 
results are encouraging. 
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Peripheral neuropathies after total hip 
arthroplasty 

Odd Gunner Granlund and Ingjald Bjerkreim 

Sophies Minde Orthopedic Hospital, Oslo, Norway 

The incidence of peripheral nerve lesions in clinical re- 
views varies from 0.53 percent to 3.0 percent in primary 
hip replacement and from 2.9 percent to 7.6 percent in re- 
vision arthroplasty. 

From January 1980 to December 1988, we found 11 pa- 
tients with peripheral nerve damage in 1,289 total hip re- 
placements, i.e., 0.85 percent. Seven patients had sustained 
injury to the sciatic nerve, 2 to the femoral nerve, and 2 
had sustained an injury to both the sciatic and the femoral 
nerve. Two thirds of our patients were permanently dis- 
abled. 

Sequential intrapulmonary thrombin 
generation and monomethyl-methacrylate 
(MMA) extraction during hip arthroplasty 

0. E. Dahl, I. Molnar, J. S. Ro, H. Johnsen, P. Mowinckel, 
H. C. Godal and P. Kierulf 

Department of Surgery and Anesthesiology, The 
Norwegian Lutheran Hospital (Diakonhjemmets sykehus), 
Oslo; Department of Toxicology, The Research Institute of 
Defence, Kjeller; Center for Design, Administration and 
Statistical Analyses (Medstat), Str0mmen; and 
Hematological and Central Laboratory, Ullevil Hospital, 
Oslo, Norway 

During acrylic hip arthroplasty, cardiorespiratory collapse 
(CRC) may occur following the femoral implantation. The 
purpose of the present study was to correlate the sequential 
proffie of MMA and coagulation parameters in mixed 
venous (MVB) (-) and arterial blood (AB) (- - -). 

Patients and methods: Eight patients with coxarthrosis 
were investigated with frequent, simultaneous MVB and 
AB samples, analyzed on Fibrinopeptide A @FA) ( W) ( I ) ,  
Thrombin-antithrombin III complex (TAT) ( 0 ) (2), and 
MMA 3. Statistical method: The Area Under the C w e .  

Results: EPA and TAT-III followed a rather similar 
pattern. Preparation of bone induced a slow increase in 

. 

MVB and a steep rise in AB values (P < = 0.05). After 
implantation, MMA reached a maximum concentration 
within 0.5-1 minute, with a marked veno-arterial gradient 
(P  < 0.05). The highest concentrations followed the fe- 
moral impaction (4). There were large interindividual vari- 
ations. 

Conclusions: A massive intrapulmonary thrombin gen- 
eration was detected during and after bone preparation, 
prior to the femoral implantation. h4MA reached its peak 
concentrations immediately after femoral implantation, in- 
dicating minor or no procoagulant effect, but coinciding 
with the time for CRC to occur. The measured a-v differ- 
ence indicates partial pulmonary elimination of the mono- 
mer. 

References 
1. Skjonsberg 0 H et al.Vox Sang 1986; 50: 33-37. 
2. Enzygnost-TAT, Behringwerke. 
3. Ruhnke J et al. Chromatographia 1974; 2: 55-58. 

Knee 

Posterior cruciate insufficiency operated on 
with LAD augmentation 

Anders Molster and Asbjom Boe 

Department of Orthopedics and Traumatology, Haukeland 
University Hospital, Bergen, Norway 

Since 1986, we have used the Kennedy LAD for augmen- 
tation in reparation or reconstruction of the posterior cru- 
ciate ligament. 

Ten patients, 8 males and 2 females, were examined ret- 
rospectively. The median age was 24 (21-47) years. Two 
patients had chronic posterior cruciate insufficiency, 
whereas the others had fresh injuries of their posterior (6 
patients) or both (2 patients) cruciate ligaments. 
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Direct suture a.m. Palmer was augmented with LAD in 
five of the acute injuries, while three had an additional 
augmentation with a strip of the patella tendon a.m. Mar- 
shall. The 2 patients with chronic insufficiency had patellar 
tendon plasties a.m. Clancy with LAD augmentation. Eight 
patients had “olecranization” with a 3.5-mm-unthreaded 
Steinmann pin through the patella into the upper part of the 
tibia. One patient did not have “olecranization” due to car- 
tilage injuries on the patella, and 1 was operated on before 
the procedure was introduced in our treatment. 

All the patients were mobilized primarily with assisted 
active movements from 20”-40” until removal of the 
Steinman pin 2 months postoperatively. Thereafter free 
mobilization without orthosis. 

Results: One patient had antibiotics due to a postopera- 
tive fever and suspicion of a deep infection without verifi- 
cation of this diagnosis. Other complications were not re- 
corded. At follow-up 30 (9-32) months postoperatively, 
the patients’ subjective evaluation was excellent in 2, good 
in 4, and fair in 4. Lysholm’s knee score was 93 (80-100) 
points. Maximal instability measured with KT 1000 as dif- 
ference from normal in either loo or 70” of flexion was 2 
mm in 3 patients, 3 mm in 1 patient, 4 mm in 2 patients, 5 
mm in 2 patients, and 7 mm in 1 patient. The 2 patients 
with chronic insufficiency were the most unstable in man- 
ual testing, with a sagittal difference from normal of 5 and 
7 mm. Clinically, these 2 revealed relapse of full instabili- 
ty. 

Conclusion: Short-term results in operative treatment 
of acute injuries seem acceptable, although full stability 
was not obtained in any patient. 

Infections 

Infection after operation for fractures in the 
upper end of the femur 

Lars B. EngesEter, Per Torgeir Nilsen, Asbj0m Bee, 
Sverre Seime, Lodve Stangeland and Geir elverland 

Department of Orthopedics, Haukeland University 
Hospital, N-5021 Bergen, Norway 

The records of 2,018 patients treated in the period 1977 to 
1985 for fracture in the upper end of the femur were re- 
viewed. Postoperative infection was recorded in 3.4 per- 
cent: viz., 1.8 percent were superficial and 1.6 percent 
were deep. The infection rate was related to the type of 
fracture, as those with femoral neck fracture had infection 
in 4.2 percent, those with trochanteric fractures 1.6 percent 
and those with subtrochanteric fracture 7.4 percent. 

Infections were also related to the type of fixation 
device. For the femoral neck fractures, reoperation had to 
be performed because of infection in 0.3 percent when two 
von Bahr screws were used and in 3.5 percent when a hip 
compression screw was used. Those with a trochanteric 

fracture had to be reoperated on because of infection in 0.4 
percent when Ender nails were the fixation device and in 
1.7 percent when the hip compression screw as the device. 

In patients given antibiotic prophylaxis (cloxacillin), an 
infection rate of 1.7 percent was found in those operated 
on with the hip compression screw, while 7.0 percent was 
seen in those without prophylaxis (P < 0.01). Two-dose 
prophylaxis, one given at the introduction of the anesthetic 
and one dose 4 hours later was as effective as a prophylax- 
is of several days’ duration. Increasing operating time was 
related to increasing infection rate. 

In sum, the infection rate after fracture of the proximal 
end of the femur is related to the type of fracture and to the 
type of fmation device. Antibiotic prophylaxis reduces the 
infection rate. 

Postoperative infection in orthopedic 
operations 

Gunter Bock, Ester Cecilie Frydenlund, Knut Stromsae, 
Arne Ekeland and Antti Alho 

Orthopedic Service, UllevtU Hospital, University of Oslo, 
Oslo, Norway 

A retrospective study of the infection rate after total hip 
surgery in a conventional surgery department with a separ- 
ate unit for orthopedic surgery, with an air exchange 20h, 
and without special exhaust systems, showed an infection 
rate of 1.7 percent. The rate of deep infections was 1.1 per- 
cent. To follow the infection rate continuously, to maintain 
a good hygienic standard, and to get a baseline for im- 
provements in the operating mom construction, a data- 
based prospective study was planned. An aspiration sam- 
ple is taken from any operation wound before starting anti- 
biotic treatment. In January-March 1989, 420 orthopedic 
operations were registered and corresponding microbiolog- 
ic data collected. Three positive bacterial cultures (1 
Staphylococcus aureus, 1 S. albus, and 1 Micrococcus 
sp.) were recorded, giving an infection rate of 0.7 percent. 
Finally, 20 negative cultures were recorded, and in none of 
these cases did an infection develop. 

Miscellaneous 

Giant-cell tumors of bone 

Ingjald Bjerkreim and Gunnar FollerAs 

University of Oslo Orthopedic Hospital, Sophies Minde, 
Oslo, Norway 
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Giant-cell tumors of bone are rare. The prevalence is one 
to two in a million. They constitute about 8 percent of all 
the primary bone tumors. There is a great variation in clini- 
cal behavior and microscopic appearance from the quies- 
cent to the aggressive type. Local recurrence is high, up to 
40 percent using curettage and bone grafting. Distant me- 
tastases occur in about 2.5 percent. 

Patients: We treated 18 cases with active or aggressive 
giant-cell tumor from 1970 to 1988, 15 during the last 6 
years of the period. There were 11 males and 7 females 
with a variation in age from 17 to 65 years (median 39 
years). The anatomic site was distal femur (7), proximal 
tibia (4), metatarsus (2), proximal humerus (l), distal radi- 
us (l), metacarpus (I), lumbar spine (1). sternum (1). 

Treafment: The primary surgery was resection and allo- 
graft replacement, condylar or hemijoint (7), curettage and 
filling with bone cement (3, curettage and autogenous/ho- 
mologous bone grafting (3), resection and reconstruction 
with massive autogenous graft (Z), and resection only (1). 
Adjunctive therapy with phenol, liquid nitrogen, or alcohol 
was not employed. 

Results: The observation time varied from 1 to 9 years 
(median 2.5 years). Three major complications occurred. 
One recurrence after curettage and bone grafting. The orig- 
inal histologic diagnosis in this case was an aneurysmal 
bone cyst. The second procedure in this patient was resec- 
tion and allograft replacement. One allograft was infected 
and a knee amputation had to be done. In 1 case, necrosis 
of a femoral condyle developed after curettage and fiiing 
with bone cement. This patient was treated with a high ti- 
bid osteotomy. 

The fiial grading according to Enneking was excellent 
(15, good (I) ,  fair (l), and poor (1). 

Fibrous dysplasia: A review of 19 cases 

Bjarne Grogaard and Rolf Hagen 

Martina Hansens Haspital, N-1300 Sandvka, Norway 

During the years 195&1989, 19 patients (12 women, 7 
men) with fibrous dysplasia were diagnosed at our hospi- 
tal. Eleven revealed the monostotic and 8 the polyostotic 
form. The mean age at diagnosis was 7 and 21 years, re- 
spectively, in the polyostotic and the monostotic group. 
The follow-up was 2-31 years. An operation was per- 
formed in 14 of the patients (8 monostotic, 6 polyostotic). 

Three of the patients had lesions in both the upper and 
lower extremities. Three patients revealed the disorder in 
the upper extremities only. Among the 16 patients with the 
affections in the lower extremities, 12 had abnormalities 
situated in the proximal femur. 

Pain was the initial symptom in 8 patients, whereas 
spontaneous fractures were seen in 5 cases. Three patients 
presented with a palpable mass. No malignancy developed 
in any of the patients. 

A total of 19 surgical interventions were performed in 6 
patients suffering from the polyostotic form: three inter- 
ventions were due to relapses. In the 8 patients with the 
monostotic form, 12 operations were performed, three of 
which were due to relapses. Indications for operation 
were intractable pain, impending spontaneous fracture, or 
increasing malalignment. 

Conclusions: Older patients were more often affected 
by the monostotic than by the polyostotic form. Patients 
suffering from the latter were subjected to more opera- 
tions. There was a preponderance of females in the present 
material, and the proximal femur was a predilection site. 

Reproducibility and effect of learning in 
isokinetic testing of muscle forces by Cybex 
340 

Inger Holm, Marit Bakken, Per Ludvigsen, Harald Steen 
and Ingjald Bjerkreim 

Sophies Minde Orthopedic Hospital, University of Oslo, 
Oslo, Norway 

Objective testing of muscle forces is dependent on many 
factors that are difficult to control, and the results may 
show great interindividual and intraindividual variations. 
Despite the fact that isokinetic muscle testing using differ- 
ent angular velocities has gained wide use as supplemen- 
tary information in orthopedic diagnostics and rehabilita- 
tion, the reliability of objective measurements has not been 
well documented. 

Methods: Nineteen voluntary healthy persons (9 wom- 
en, 10 men), aged 18-31 years and with ordinary level of 
activity, were tested four times during a 3-month period in 
knee extension and flexion with five repetitions of 60°/sec 
(strength) and 25 repetitions of 180°/sec (endurance). 

Results: The difference between one test and the former 
decreased on an average with repeated testing. However, 
due to a wide dispersion of individual results, no signifi- 
cant effect of learning was found for the most common pa- 
rameters. Based on estimations of confidence intervals, a 
difference greater than 6 percent could be interpreted as 
significant after four times of testing. 

Conchion: Following adequate instructions, knee test- 
ing by use of Cybex 340 provides objective and reproduci- 
ble measurements of muscle force. 



32 Acfa Orfhop Scand 1990; 61 : (Suppl239) 

Snowmobiling-a dangerous recreational 
activity 

Grete Sofie Hortemo, Guttorm BratteM and 
Stein Hellesnes 

Hammerfest Hospital, Hammerfest, Norway 

In Finnmark, the northernmost county in Norway, snow- 
mobiles are used extensively both in traditional reindeering 
and for recreational purposes. Recently, there has been a 
public discussion on the issue of safety and regulations of 
snowmobiling. During the winter season 1988/89, every 
injury that required medical care was recorded prospec- 
tively in a population of 47,500. 

Sixty-one persons were involved in 58 accidents (4/5 
males). No deaths were recorded, but several persons sus- 
tained life-threatening injuries. Twenty-eight fractures 
were recorded, mostly in the lower extremities. Sixteen 
person suffered from injuries to the head; 10 of them had 
been unconscious. Lacerations, rupture of ligaments, low 
back pain, luxations, rupture of the small bowel, lesion of 
the pancreas, and hypthermia were also recorded. 

Thirty-three patients were treated by general practition- 
ers. Twelve were outpatients at the hospital, and the re- 
maining 16 were hospitalized. Fourteen of the hospitalized 
patients were admitted to the orthopedic department. 

A temporal variation was disclosed, with more injuries 
being reported on weekends. Of the injured persons, 6 ap- 
peared to be inebriated. 

The rate of injuries per registered snowmobile was over 
three times the rate of road traffic injuries during the same 
period. 

The majority of the injuries occurred during recreational 
use of snowmobiles. 

Better training, stricter regulations and more surveil- 
lance may reduce the high injury frequency. Helmets also 
can reduce the severity of head injuries. Last but not least, 
the use of alcohol when snowmobiling must be strongly 
discouraged. 

Surgery of rheumatoid arthritis in 
Norway-cooperation surgeon/ 
rheumatologist 

Asbjorn Roaas 

Martha Hansens Hospital, N-1300 Sandvika, Norway 

A committed appointed by the Norwegian Society for 
Rheumatology and the Norwegian Society for Surgery of 
Rheumatoid Arthritis has prepared a report concerning the 
treatment of rheumatic patients in Norwegian hospitals. 

In general, the care of rheumatologic disorders is char- 
acterized by a low capacity due to restrictions and inade- 
quate resources. There are great variations between 
counties. Two counties rest their care upon the neighboring 
county, and one has no such service. 

At five of the 21 hospitals that offer a rheumatologic 
service there is no or only insufficient rheumatoid surgery. 
Twenty senior consultants, but only 5 junior doctors, are 
mainly assigned to rheumatoid surgery. Why is the cooper- 
ation between surgeon and rheumatologist important. and 
on which conditions? Who should have the superior pro- 
fessional responsibility in such teamwork? Should the 
patients be moved back and forth between the rheumato- 
logic and surgical departments or should the surgeons be 
more closely associated with the rheumatologists in a 
“combined unit”? Should rheumatoid surgery, as a profes- 
sion, be better organized during the education in orthope- 
dic surgery? 

Unfortunately, the care of rheumatologic disorders still 
has low priority in Norwegian orthopedic surgery, but the 
aim ought to be that when the indications are clear, opera- 
tive treatment should be carried out without delay. 




