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Experimental orthopedics

The effect of gradual physeal distraction on
the vascular supply of the epiphyseal area

Anne Alberty, Jari Peltonen and Veijo Ritsild

The Orthopedic Hospital of the Invalid Foundation, Hel-
sinki, Finland

In gradual as well as in continuous distraction of the physis,
hyperplasia of the hypertrophic zone has been noted (Sledge
and Noble 1978, De Bastiani et al. 1986). Experimentally
produced metaphyseal ischemia has led to transient thicken-
ing of the hypertrophic cartilage cell layer (Yabsley and Har-
ris 1965). The similarity of the changes in the physis led us to
try to investigate the effect of distraction on the vascular sup-
ply of the epiphyseal area.

Material and methods: In 6 growing rabbits, physeal dis-
traction of the distal femur was performed with an external
unilateral fixator. The distraction time was 5—15 days atarate
of 0.5 mm or 1 mm once daily. The unoperated on femur
served as a control. Microangiography was performed with
barium sulfate (10 percent Micropaque® in physiologic sa-
line). The distal femurs were fixed in formalin and decalci-
fied. Serial sections of 500 u were placed in contact with pho-
tographic emulsion.

Results: In the control specimens, capillary filling was
good on both sides of the physis, while in the distracted speci-
mens, irregularities and focal defects could be seen, especial-
ly on the epiphyseal side and in the more distracted speci-
mens.

Discussion: On the basis of our preliminary results, phy-
seal distraction seems to impair the capillary circulation in the
epiphyseal area. Whether this phenomenon is reversible re-
mains to determined.
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Immobilization arthrosis in rabbits is charac-
terized by early inflammation not caused by
wear and tear

Yrj6 T. Konttinen, Jarl-Erik Michelsson, Erkki Tolvanen and
Pentti Kallio

Fourth Department of Medicine, Surgical Hospital, and De-
partment of Orthopedics and Traumatology, University Cen-
tral Hospital, Helsinki, Finland

The kinetics and composition of the primary cellular inflam-
matory process was studied in the synovial fluid (SF) and syn-
ovial tissue (ST) compartments of a rabbit-knee immobiliza-
tion arthrosis model.

Immobilization induced rapid migration of neutrophils
(59 £ 26 percent cells) into the SF in 3 days, which was ac-
companied by nonspecific esterase-positive monocytes (71 £
8 percent of all the mononuclear cells). This finding suggests
that nonspecific inflammation mediated by phagocytic leu-
kocytes predominates in the cellular response in the SF com-
partment.

In contrast, morphometric analysis of the ST proper
showed an inflammatory mononuclear cell response, the in-
tensity of which diminished over time during the study period
fromday 3 (416 + 59 cells per 0.049 mm? ST tissue) through
day 10(305 £ 32cells, P <0.05)today 35 (174 + 36cells, P
<0.01). This phenomenon clearly shows that the primary in-
flammatory cell response is not mechanically induced. The
ST response in situ was predominated by tissue macrophage,
although infiltrates rich in T lymphocytes were present in the
immediate sublining stroma.There was a correlation (r =
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0.774, P < 0.05) between the intensity of the SF response
(total recovery) and the percentage of neutrophils, but there
was no such correlation between the intensity of the ST re-
sponse and the proportion of T lymphocytes (r = 0.336, P <
0.03). These findings suggest that interleukin-1-like activity
may be involved in the initial phases and in the primary in-
flammation following immobilization of a rabbit knee and re-
sulting in arthrosis. Immobilization leads to panarthritis at an
early stage.

Neuropeptides involved in nociception and
neurogenic inflammation in arthrosis and
rheumatoid arthritis

Y. T. Konttinen, M. Gronblad, M. Hukkanen, S. Santavirta,
E. Kinnunen, R. Rees, J. M. Polak, S. Gibson, Y. Zhao, P.
Mapp, P. Revell and D. Blake

University Central Hospital and Institute for Occupational
Health, Helsinki, Finland, Westminster Hospital, Hammer-
smith Hospital, RPMS, and London Hospital Medical Col-
lege, London, U.K.

Arthrosis (A ) is often a painful disease. According to the cur-
rent point of view, it mainly affects the avascular, aneural ar-
ticular cartilage, but a lot of evidence favors the idea that there
is no strictly anatomically compartmentalized involvement.
Inthis work, we tried to find out whether or not synovial tissue
properis innervated by presumably nociceptive neuropeptide
nerve fibers.

Methods: For this purpose, specific heterologous affinity
purified antisera raised in rabbits against synthetic human
neuropeptide antigens were applied in the avidin-biotin-per-
oxidase complex (ABC) method. In addition, antiserum
against 150 kD triplet protein of natural avian neurofilament
was applied to assess the presence of neurofilament contain-
ing neural elements.

Results: All the samples (5 A patients, 8 RA patients)
studied had neurofilament containing neural elements in their
synovial tissue proper. Further, we found substance P and cal-
citonin gene-related peptide containing nociceptive nerves in
arthrotic synovial tissue proper. This suggests the presence of
C-type unmyelinated nociceptors responding to firm pres-
sure, chemical injury, and heat in arthrotic synovium.

Conclusions. It is concluded that pain in A and RA may
originate in synovial tissue proper. Due to their well-known
effects in inflammation, caused by the release of neuropep-
tides by antidromic stimulation, neuropeptides may also be
involved in so-called neurogenic inflammation and may form
animportant link in neuro-immunology and mental stress and
diseases. Further, the very presence of nociceptive receptors
and fibers, sensitized by inflammatory mediators like PGE2
and bradykinin, suggests a possible new avenue in the treat-
ment and modulation of chronic pain in joint diseases.

Immunobioiogic response to polyglycol acid
implant material in vivo and in vitro

S. Santavirta, T. Saito, Y. T. Konttinen, E. Partio, M.
Gronblad and P. Rokkanen

Department of Orthopedics and Traumatology, and Fourth
Department of Medicine, Helsinki University Central Hospi-
tal, Helsinki, Finland

Routine cytologic analysis of material aspirated from effu-
sions occasionally developing around polyglycol acid (PGA)
implant material disclosed a predominance of inflammatory
monocytes and in particular lymphocytes. We therefore stud-
ied whether or not PGA is immunologically inert.

Material and methods: Density-gradient, isolated, peri-
pheral-blood mononuclear cells were cultured in 0.2 mL of 10
percent FCS-RPMI 1640 culture medium supplemented with
10 mg PGA.

Phytohemagglutinin (PHA) lectin, purified protein deri-
vative of tuberculin (PPD) antigen, and culture medium alone
were used as positive and negative controls. Lymphocyte ac-
tivation kinetics on culture days 0, 1, 3, and 5 was studied.
Major histocompatibility complex locus Il antigen (MHC lo-
cus Il antigen) and interleukin-2 receptor (IL-2R) expression
were analyzed using the avidin-biotin-peroxidase complex
(ABC) method and lymphocyte DNA synthesis by using *H-
thymidine incorporation and beta-scintillation counting.

Results: No PGA-induced lymphocyte DNA synthesis
was seen, but PGA-induced MHC locus II antigen and IL-2R
activation marker expression were greater than seen in the
negative controls, but less than that seen in PPD antigen-driv-
en lymphocyte response. Especially on culture days O and 1,
lymphocytes and monocytes studied under a light micro-
scope were seen attached to PGA particles.

Conclusions: These results suggest that PGA is an essen-
tially immunobiologically inert material, but it seems to in-
duce inflammatory mononuclear cell migration and adher-
ence leading to a slight nonspecific lymphocyte activation.
This activation is lower than that seen in mitogen- and anti-
gen-driven lymphocyte responses.

HPLC and '®I-HABP found to be useful in
determination of HA in RA

H. Saari, Y. T. Konttinen, T. Sorsa, D. Nordstrom and V.
Honkanen

University of Helsinki, Central Hospital, and Department of
Medical Chemistry, Helsinki, Finland

The significance of hyaluronate (HA) concentration and the
degree of polymerization in synovial fluid (SF) is unknown.
In inflamed SF the molecular size of HA is decreased. The
mechanism of HA degradation may be the generation of oxy-
gen-derived free radicals (ODFR) by phagocytic cells.
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Material and methods: The concentration and degree of
polymerization of HA were measured using HPLC (high per-
formance liquid chromatography) and 'ZI-HABP assay
(hyaluronic acid binding protein). A hypoxanthine/xanthine
oxidase system was used for the generation of continuous
oxygen radical flux. Univariate and forward stepwise multi-
ple linear regression analyses were used for statistical evalua-
tion.

Results: In serum, basal S-HA correlated (P < 0.05) with
the clinical activity of RA, but the multifactorial analysis se-
lected S-Zn and S-Se (P < 0.001) were the only independent
significant predictive variables. In patients with RA (rheuma-
toid arthritis) and morning stiffness, S-HA was low and poly-
dispersed when compared with normal SE-HA, but resem-
bled SF-HA exposed to ODFR, that is, to hydroxyl radical. In
contrast, superoxide did not shift the HA peak in HPLC, and
no degradation products detectable with the '*I-HABP
method were formed.

Conclusions: S-HA is a marker of disease activity and
originates from inflamed joints. Morning stiffness in RA is
probably caused by the accumulation of low MW HA in the
diseased joint. HA concentration and MW are probably the
most useful marker for ODFR-induced joint damage.The
combination of HPLC and '>>I-HABP assay may be a useful
tool in the study of arthritis.

The distribution of bane mass in long bones
of the lower extremity: A cadaver study

A. Alho, A. Hgiseth and T. Husby

Orthopedic Service and Department of Radiology, Ullevél
Hospital, University of Oslo, Oslo, Norway

Using quantitative computed tomography, we found signifi-
cant correlations between the ultimate strength of the femur
in axial loading with fracture at the neck and the mass-related
measures in different femoral locations (Alho et al. 1988).

Material and methods: QCT measurements were made in
13 lower limb specimens (7 females and 6 males), median age
73 (56-91) years.

Results: The mass-related measure of the femoral condy-
lar level was 6,394 +- 2,299 HU x cm® (M £ SD). The mean
tibial values varied between 2,561 and 3,398 and the fibular
values between 621 and 1,048. The tibial condylar mass cor-
related significantly with the femoral condylar mass (r =
0.65, P <0.005).The proximal metaphyseal tibial or fibular
masses alone did not correlate, but their sum did (» =0.85, P
< 0.001). In the mid-shaft, the tibial mass (r = 0.79, P <
0.003) and fibular mass (r = 0.75, P < 0.006), and their sum
(r =0.80, P <0.003) correlated with the femoral condylar
mass. The distal tibial metaphyseal mass correlated with the
femoral condylar mass (r = 0.91, P < 0.001), while the fibu-
lar mass did not.

Conclusions: The long bones of the lower extremity form

a biomechanical continuum where the distribution of the
mass and strength correspond to the functional demands. In
the proximal and mid-shaft lower leg, the fibula shared a sig-
nificant part of load bearing.
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Upper extremity

Complications of operative treatment of “Y”
fractures of the distal humerus

J. S6dergard, J. Sandelin and O. Bgstman

Department of Orthopedics and Traumatology, Helsinki
University Central Hospital, Helsinki, Finland

Y-type fractures of the distal humerus present a difficult pro-
blem in operative fracture treatment. The fracture is often
comminuted. Osteoporosis in older people and associated se-
vere soft-tissue injury as aresult of high-energy injuries make
the management of these fractures even more unrewarding.
Much controversy is found in the literature withregards to the
treatment. Miiller et al. (1979) recommend operative treat-
ment with restoration of the joint surfaces and rigid osteosyn-
thesis to allow early mobilization. Horne (1980) advocated,
at least in selected cases, nonoperative treatment.

The aim of this study was to analyze the complications of
surgical treatment of this fracture in an unselected patient
group.

The material consisted of 61 consecutive cases of distal
humeral fractures of “Y”-type.

The classification system proposed by Risebourgh-Radin
was used. Six fractures represented type II, 14 type III, and 41
type IV. The complication rate was not unexpectedly high.

Postoperative infection was recorded in 6 patients. The os-
teosynthesis was inadequate in 18 cases. Thirteen postopera-
tive neural injuries were observed.

The stability of the osteosynthesis is dependent on the
comminution of the fracture. Special plates (Henley 1987,
Waddell et al. 1988) can possibly offer a more rigid fixation.
In the prevention of neural injury, an adequate exposuse
seems to be essential, and if a bloodless field is used, the tour -
niquet should be deflated within 2 hours. In very osteoporotic
bone, conservative management should be readily consi-
dered.
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Reconstruction of large tears of the rotator
cuff using carbon fiber

T. Visuri and M. Eskelin

Central Military Hospital, Helsinki, Finland

During the years 1983-1985, 7 patients with large tears of the
rotator cuff were operated on using carbon fiber at the Central
Military Hospital. The mean age of the patients was 55
(48-62) years, and the mean follow-up period was 2.5 (1-3.5)
years. Strover’s carbon fiber was used in 1, Jenkins’ in 1, and
Integraft carbon fiber in 5 cases. Neer’s anterior acromioplas-
ty was combined with the operation. The rupture was closed in
a shoe-laced manner with carbon fiber that was fixed to the
major tuberosity through a drill hole. Subacromial bursa was
sutured over the carbon fiber to provide gliding tissue under
the resected acromion. The tear was larger than 3 cmin 6 cas-
es. and a complete closure of the tear was not possible in these
patients, so thata 0.5-1-cm gap remained between the rims of
the tear.

For all the patients a postoperative clinical and sonograph-
ic cxamination was performed. The results were good or ex-
cellent in all the cases. Four patients returned to their previous
work 3-9 months after surgery. One patient retired because of
her age, 1 patient because of multiple arthrosis, and 1 patient
was retired before the operation. Two of the patients could
continue a demanding sports activity. According to the sono-
graphic examination, the supraspinatus tendon augmented by
carbon fiber was thickened with uneven boundaries in all the
cases. The gap remaining in the supraspinatus tendon at the
operation was supposed to be closed by the postoperative hy-
pertrophy of the carbon fiber due to connective tissue in-
growth.

Spine

Pain reproduction at discography: Evidence
of involvement of peridiscal neuropeptide
nerves

M. Grénblad, Y. T. Konttinen, I. Antti-Poika, S. Santavirta,
S. Seitsalo, O. Korkala, M. Hukkanen and J. M. Polak

University of Helsinki, Central Hospital, Orthopedic Hos-
pital of the Invalid Foundation, Helsinki, Jorvi Hospital, Es-

poo, Lahti City Hospital, Lahti, Finland, and Hammersmith
Hospital, London, U.K.

Back pain can be reproduced at discography. The exact me-
chanism for this reproduction of pain is not known, however.
Previous studies have suggested neural structures that could
be involved in such pain mainly in the outermost parts of the
annular ring and in the posterior longitudinal ligament.

Material and methods: First, the correlation between disc
degeneration as classified by Adams et al. (1986) and pain re-
production at discography of 100 patients (total of 227 discs)
was studied. Then, 23 tissue samples of disc and peridiscal
tissues, removed at disc prolapse operations from 11 patients,
were studied immunohistochemically with neurofilament
triplet protein and the neuropeptides substance P and calcito-
nin gene-related peptide (CGRP) antisera for detection of
Sensory nerves.

Results: The correlation between pain reproduction and
disc degeneration is presented in Figure 1.

Stage of
degeneration
1-3
Pain test - Pain test s+
a7 13
1002 1002
—
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Figure 1. Reproduction of pain in different stages of disc de-
generation. Discography of 227 discs.

In the histologic tissue samples, either one or both sub-
stances P and CGRP immunoreactivity was present in nerves
demonstrable with the neurofilament triplet protein antiser-
um. Such sensory nerves were present in all the posterior lon-
gitudinal ligament samples, in one of the annulus fibrosus
samples, but not in the nucleus pulposus samples or in pro
lapsed tissue.

Discussion: With the present classification of disc degen-
eration, fissures reaching the outer annulus or completely
penetrating the annular ring were the most painful, while
milder stages of degeneration with fissures reaching the inner
annulus at the most were only painful in 13 percent of the
discs. This was in accordance with the peridiscal distribution
of sensory neuropeptide nerves and suggests that these might
be excited at discography and perhaps also in discogenic pain.
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Cauda equina syndrome and root compres-
sion as a complication of free epidural fat
grafting: A report of 4 cases

Matti Tiilild
Lohja Regional Hospital, Lohja, Finland

Recently, ithas become common practice to insert a free graft
of subcutaneous fat over the dura after laminectomy to mini-
mize postlaminectomy scarring. Only a few complications
directly caused by this method have been reported previous-
ly. Four patients with serious complications requiring reoper-
ation and removing of the transplant are reported. The trans-
plantcompressed the whole cauda (1 case), the root previous-
ly operated on (1 case), the contralateral root (1 case), the root
one segment below (1 case) The new symptoms began 1-10
days after the primary operation. In 1 case the transplant was
indurated. In 3 cases a soft graft caused the compression. All
the transplants were found in the laminectomy hole without
significant dislocation. Is it not time for risk-benefit analysis
of this technique?

Discography combined with CT scanning: A
prospective clinical study of 100 patients

Juhani Soini, Ilkka Antti-Poika, Kaj Tallroth, Timo Yrj6nen
and Yrjo T. Konttinen

The Orthopedic Hospital of the Invalid Foundation, Helsinki,
Finfand

Two recently introduced classifications of different disco-
gram types were used in the present prospective study based
on 279 injected discs in 100 patients. A five-stage classifica-
tionaccording to Adams etal. disclosed increased disc degen-
eration in lower lumbar segments (P <0.001). Exact pain re-
production upon injection was more common in fissured or
ruptured discs than in discs showing less degeneration, with
81 percent sensitivity and 64 percent specificity of the disco-
gram for pain. A comparison between the discograms and the
axial view seen in the CT scans disclosed that CT revealed
marked disc degeneration in only 1 percent of the discs de-
fined as normal in discography. Four percent of all the discs
classified as pathologic in discography showed no degenera-
tive changes in CT scanning. The additional information ob-
tained from CT combined with lateral and anteroposterior
discograms alone was minimal, and it would appear to be un-
necessary to combine CT routinely with discography. Disco-
graphy seems to be useful in the evaluation of chronic low
back pain in some patients who have had normal findings in
ordinary CT, myelography, and flexion-extension radio-
graphs. In spondylolysis and spondylolisthesis, discography
can disclose a need to extend the fusion above the lytic level
or it may show the discogenic nature of the pain in patients
previously treated with posterolateral fusion.

Hip

The results of revision for aseptic loosening
after total hip replacement

Jaakko Joukainen, E. Antero Mikeld and Arvi Harju

Department of Orthopedics, Kuopio University Central Hos-
pital, Kuopio, Finland

Between January 1972 and December 1987, 980 total hip ar-
throplasties (THA) were performed at Kuopio University
Central Hospital. From January 1975 to December 1988, 35
hips had revision for aseptic loosening. The preoperative di-
agnoses included arthrosis (n 24), rheumatoid arthritis (n 4),
fracture (n 3), congenital dislocation (n 2), and miscellane-
ous other conditions (n 2). The average age of the patients at
primary arthroplasty was 63 years and at revision 66 years.
The revision arthroplasties represented 3.5 percent of the 980
primary total hip arthroplasties.

After a mean interval of 34 months, the functional and
radiographic results of revision were assessed using the
Mayo hip score. The mean score after revision was 81.3. Fif-
ty-seven percent were assessed as excellent and 20 percent as
fair. The functional rating did not seem to correlate with the
radiographic rating suggesting that the final assessment of a
revised THA cannot be made according to the radiographic
findings alone. Although disappointing results after revision
arthroplasty have been reported, the present study indicated
that an asymptomatic hip with probable radiographic loosen-
ingisnotaclinical failure. On the other hand, better preopera-
tive planning to obtain more anatomic reconstruction, better
surgical and cementing techniques, as well as uncemented
prostheses may have brought about a lengthening of the time
between the revision and failure.

Peripheral bone density in primary coxar-
throsis and in geriatric femoral neck frac-
tures

P. Jalovaara, K. Viininen, J. Leppiluoto, P. Torniainen, R.
V. Lindholm and F. Koivusalo

Departments of Surgery, Anatomy, Physiology, Radiology,
and Laboratory, University of Oulu, Oulu, Finland

Clinical observations of decreased fracture frequency of the
femoral neck in geriatric patients with arthrosis of the hip and
vice versa the low rate of coxarthrosis associated with fem-
oral neck fractures implies a general reduction of skeletal
mass as a factor preventing arthrosis.

Patients and methods: Totally, 22 female patients (mean
age 78 yrs) operated on for femoral neck fractures and 35 fe-
males (72 yrs) who had undergone total hip replacements for
arthrosis were examined with regard to bone mineral density
(BMD) by dual photon absorptiometry using a Studsvik bone
scanner (Atomenergi, Sweden) with 50 mCi J-125 and 40
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mCi Am-241 sources. The middle part of the calcaneus was
selected as the measuring site. BMD was calculated as weight
per volume unit of bone (g/cm?). Statistical analyses were
performed to eliminate the effect of age.

Results: A linear correlation was observed between age
and bone mineral density in both arthrosis (» = - 0.390, P <
0.05) and fracture (r =—0.645, P <0.001) groups. The values
proved to be significantly higher in the arthrosis group than in
the fracture group, but after age-related correction by covari-
ance analysis, no significant difference between the groups
remained with regard to BMD of the right calcaneus.

Discussion and conclusions: The present results would
seem to contradict earlier investigations (Foss and Byers
1972, Rohetal. 1974, Dequeker et al. 1984). It i1s evident that
the age of the patients. the selection of groups, and the site of
measurement can interfere with the results. According to our
observations. BMD alone as a representative of skeletal mass
does not assert the hypothetical suggestion.
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Total hip replacerhent by cementless fixation
in diastrophic dysplasia

Jari Peltonen. Veijo Hoikka, Miko Poussa, Timo Paavilainen
and lllka Kaitila

The Orthopedic Hospital of the Invalid Foundation, Helsinki,
Finland

Diastrophic dysplasia is a rare recessively inherited disorder
producing a short limb dwarfism recognizable at birth. Al-
though rare in other countries, this disease seems 1o be more
common in Finland, where about 200 cases have been diag-
nosed. Clinically. the flexion contractures of hips and knees
primarily cause problems in walking and painful secondary
coxarthrosis develops usually before the age of 40.
Putients und methods: Totally, 11 patients (15 hips) with
diastrophic dysplasia were operated on because of coxarthro-
sis at our hospital during the years 1983-1988. There were 7
females and 4 men. The mean age at the time of operation was
38 years and the mean height of the patients was 133 cm. The
Lord endoprosthesis was used in 10 hips and the Biomet in
five. Autogenous bone grafting to the acetabulum was per-
formed in six hips. Simultaneous corrective osteotomy of the
proximal femur and transposition of the greater trochanter
was performed in 3 cases. Soft-tissue release and adductor
and/or rectus femoris and sartorius tenotomies were per-
formed in 8 hips. The mean follow-up time was 3 (1-6) years.
The results were evaluated clinically and radiographically.
Results: The primary stability of the endoprosthesis was

good in all the cases. Relief of pain was obvious in all the pa-
tients. The overall clinical results were good, although the
range of movement remained relatively limited. The mean
postoperative lack of extension was 15°. The mean flexion
was 80. Radiographically, no aseptic loosenings were noted.
As complications, two femoral nerve palsies and two perop-
erative fractures of the proximal femur occurred, which all
healed.

In conclusion, total hip replacement in diastrophic dyspla-
siais technically difficult due to joint deformities and the rela-
tively thin and short femur of the patients. However, the good
clinical and radiographic results are encouraging and favor
the use of cementless fixation of the endoprosthesis in these
patients.

Revision of aggressive granulomatous le-
sion in hip arthroplasty

A.Eskola, S. Santavirta, Y. T. Konttinen, J. Tallroth, J. Virta,
V. Hoikka, T. S. Lindholm

The Orthopedic Hospital of the Invalid Foundation, Helsinki,
Finland

Thirty patients had revision for aggressive granulomatous le-
sions around the cemented stem of total hip prosthesis during
1981-1986. Fourteen patients had revision with cemented
total hip arthroplasty in 16 hips on an average 8 (6-13) years
after the primary arthroplasty. The patients were followed up
for an average of 5 (4-7) years after revision, and 2 had recur-
rence of aggressive granulomatosis at the original sites 4.5
and 6.5 years after revision. Eleven patients who had been
treated with cemented revision arthroplasty had, according to
the Mayo classification, good or excellent results after revi-
sion.

Sixteen patients had revision with an uncemented Lord
prosthesis on an average 9 (4—14} v=ar< 4. .>r the primary hip
replacement, and at that time thewr average age was 64
(42-81) years. Atrevision, large cavities were filled with can-
cellous bone grafts. At the follow-up, on an average 3.5 (2-6)
years postoperatively, there were no recurrences, and 14 pa-
tients had a good or excellent result.

Aggressive granulomatosis should be recognized at an
early stage; and at the moment. we suggest revision with an
uncemented prosthesis and cancellous bone grafts.

Natural history and immunopathoiogy of ag-
gressive granulomatosis in hip arthroplasty

S. Santavirta, Y. T. Konttinen, K. Tallroth, A. Eskola, V. Ber-
groth and T. S., Lindholm

The Orthopedic Hospital of the Invalid Foundation, Helsinki,
and Fourth Department of Medicine, Helsinki University
Central Hospital, Helsinki, Finland
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Nineteen patients who presented the radiographic appear-
ance of aggressive granulomatosis around the femoral stem
after cemented hip replacement underwent revision hip ar-
throplasty on an average 9 (6—14) years after the primary op-
eration. When first detected, the granulomatous lesions were
multifocal, in 13 patients. Planimetry on radiographs re-
vealed a doubling of the area of the granulomatous lesions
during an average of 2 (0.5-5) years. In the revision opera-
tion, five stems were found fixed.

The local immunopathologic response that occurred in 6
patients who underwent total hip revision for aggressive
granulomatous lesions and the response observed in 6 com-
parable patients who had revision for common prosthesis
stem loosening were compared. The histologic appearance of
the aggressive granulomas consisted of histiocytic-monocyt-
ic and fibroblast reactive zones. Most cells found in granu-
lomatous tissue were C3 bireceptors and nonspecific este-
rase-positive macrophages.

Knee

Arthrodesis of the knee with intramedullary
nailing as a primary or secondary procedure

Pekka Kortelainen and Pekka Jalovaara

Oulu University Central Hospital, Department of Surgery,
Oulu, Finland

Reports of 31 knee fusions with a long intramedullary nail are
presented. Fusions without previous surgical interference
with joint surfaces are referred to as primary procedures, and
the rest as secondary fusions.

There were 11 patients in the primary group and 20 in the
secondary group. The indications for fusion in the primary fu-
sion group were primary arthrosis with severe valgus in old
patients (n 5), secondary arthrosis (# 3), traumatic knee lux-
ation (n 1), infected condylar fracture (n 1), and chronic pu-
rulent arthritis (# 1).

The secondary fusions were performed for loosening of a
prosthesis (n 7), for infected arthroplasty (# 7) for a fracture
near the femoral component of an arthroplasty (s 2), and fora
nonunion after compression arthrodesis with EF (n 4). The
primary diseases in these cases were arthrosis (n 1 1), rheuma-
toid arthritis (# 7), patellar fracture (n 1), and a meniscal tear
(n1).

The groups were comparable regarding age, sex, and fol-
low-up.

Results: Tenout of 11 knees united within 4 months in the
primary group, the average shortening being 2.0 cm. Ten pa-
tients were completely free from pain. Allexcept | used asin-
gle cane as a walking aid. Eighteen of 20 knees united primar-
ily in the secondary group. The average shortening was 2.4
cm. Seventeen were free from pain, and 3 had minor pain. Fif-

teen patients used a single cane, and 5 used two canes or
crutches.

Complications: There were three delayed unions, two in
the later group. In these 2 cases the nails fractured. The basic
reason for delayed union and nail breakages was poor contact
in the fusion line due to technical error. All of these knees
united after trimming the contact surfaces and changing the
nails. One of the nails was also too thin (9 mm in diameter).
An !1-mm nail should be routinely used.

One nail migrated proximally in the secondary group. It
was removed when union was complete. One patient in the
secondary group had a wound margin necrosis exposing the
bone and the nail for 2 to 3 cm. Local revision and plasties
failed twice. Despite this, union occurred normally; the nail
was removed S months after the operation, after which the de-
fect closed spontaneously. One preexisting fistula in this
group had to be revised. The union occurred normally even in
this case. The nail has not been removed.

Discussion: The rate of union after fusion with an intra-
medullary nail seems to be high in all the cases, whether pri-
mary or secondary, provided that good contact i$ achieved be-
tween the fusion surfaces. This also eradicates possible infec-
tion from the knee and permits soft tissues to heal. If the con-
tact is poor, delayed union and/or nail breakage will ensue. It
is also noteworthy that failed compression arthrodeses were
successfully treated with this method. The functional results
are comparable to any other method and between the groups
when cumulation of multiple joint disease in the secondary
fusion group is considered.

Total arthroplasties of the knee in Middle-
Finland Central Hospital between 1977 and
1984

Esko Partio and Henrik von Bonsdorff

Middle-Finland Central Hospital, Finland

Between January 1977 and December 1984, 251 patients had
284 arthroplasties using five types of total prostheses (Geo-
metric (11) Townley (256), Spherocentric (9), Attenborough
(6), and Kinematic Rotating Hinge (3)). Fifty-four patients
(58 knees) died during the follow-up period. Sixteen patients
(17 knees) were unable to attend the review because of poor
general health or other diseases. Three patients could not be
traced. The remaining 157 patients (185 knees) were fol-
lowed for an average of over 6 (4-11) years. Seventy-one pa-
tients had rheumatoid arthritis and 82 patients had arthrosis.
The average age at the time of the operation was 65 years.
The clinical results were evaluated according to the HSS
Knee Score System. Eighty-nine percent had good or excel-
lent results. Six percent had satisfactory and 4 percent poor
results. Aseptic loosening was observed in 14 knees. At the
time of the latest examination, 21 had had rearthroplasty or
arthrodesis. The rate of infection was 0.7 percent.
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We conclude that total arthroplasty is very effective in
eliminating pain and restoring the function of the knee joint.
The durability seems satisfactory according to the intermedi-
ate-term results. We believe that stable constrained-type
prostheses are very seldom needed in primary arthroplasties.

Krogius and Roux-Goldthwait operations for
recurrent patellar dislocation

P. Jalovaara, T. Lehmonen-Seppénen, T. Niinimiki, P. Kor-
telainen and R. V. Lindholm

Oulu University Central Hospital, Clinical Orthopedic Unit,
Oulu, Finland

Roux (1888) Goldthwait (1895), and Krogius (1904) present-
ed two different solutions for the treatment of recurrent dislo-
cation of the patella. The purpose of this study was to compare
these commonly used methods with special reference to the
rate of postoperative recurrence.

Patients and methods: Seventy-three Krogius tenoplas-
ties and 22 Roux-Goldthwait alignments were followed-up.
The two groups of patients were comparable in terms of age,
sex, and duration of preoperative symptoms. The operations
were performed according'to the original principles (Figures
| and 2). Active movement therapy was initiated early. Full-
range movements were gradually permitted, beginning 4
weeks after the operations.

Results: Recurrence was seen in 31/73 knees with the
Krogius operation and in 3/22 with the Roux-Goldthwait op-
eration. the patient’s general satisfaction with the operative
result was more favorable despite occasional recurrences, be-
ing 49/73 and 20/22, respectively. In S recurrent cases, Kro-
gius plasty was later completed with the Roux-Goldthwait
procedure. No conspicuous complications were encountered
with either method.

Conclusions: A significantly lower recurrence rate was
seen after the Roux-Goldthwait procedure compared with
Krogius tenoplasty in the treatment of recurrent patellar dis-
location. This finding accords with results recently reported
in the literature.
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Figure 1. Proximal realignment {m/Krogius}. Schematic
drawing.

Figure 2. Distal reafignment (m/Roux-Goldthwait). Schematic
drawing.

Preliminary results of Miller-Galante total
knee arthroplasty

Jari Peltonen, Jerker Sandelin and Veijo Vahvanen

The Orthopedic Hospital of the Invalid Foundation. Helsinki,
Finland

During the years 1987 and 1988, a total of 153 patients (160
knees) were operated on because of arthrosis (# 108) or theu-
matoid disease (n 43) of the knee .Two patients had hemo-
philia A. There were 115 women and 38 men in the present
series. The age of the patients was 65 (31-82) years. Cemen-
tless fixation was used in 118 knees and cement fixation (tibi-
al and/or patellar components) in 42 knees. Bone grafting due
totibial defects was performed on eight knees. Postoperative-
ly, partial weight bearing was allowed during the first 2 to 3
months. The results were evaluated clinically and radio-
graphically. A pain scoring scale from mild (1) to severe (4)
was used. The follow-up period of 53 patients was more than
1 year (12-22 months).

Results: The postoperative pain scoring averaged 1.3
(scale 1-4). The mean preoperative value was 3.5. The range
of extension-flexion motion increased from the mean preop-
erative values of ~11° t094° to-2° to 104° postoperatively.
Inpostoperative radiographs (standing AP projections), three
fourths of the knees were within 3° of the ideal femorotibial
valgus angle (5°-7°). The deviation from the ideal valgus an-
gle was 4°-6° in 10knees, and in 3 knees it was within 7°-10°
of the ideal value. Complications included patellar luxation in
four knees, ligamentous laxity in three knees, and technical
failure in two knees. Deep infection developed in three knees,
and aseptic loosening was evident in one knee. The total com-
plications were 8 percent of the 160 operations. Two knees
were reoperated on because of ligamentous imbalance. In
these cases the tibial plate was changed to a thicker one.

The preliminary results in the present series are good
concerning the relief of pain and increased extension-flexion
motion.The average flexion of 104° is sufficient for most dai-
ly activities. The patellar complications are apparently due to
iatrogenic patellar vertical or mediolateral dislocation, which
must be avoided during the operation. Although a slight liga-



Acta Orthop Scand 1990;61(1):Supplementum 235

45

mentous laxity is not harmful, it is important to pay attention
to the ligamentous balance both in extension and in flexion to
avoid marked laxity, which may lead to eccentric loading and
loosening of components.

Kinematic total knee arthroplasty: A follow-
up study in 85 patients

Ilkka Antti-Poika, Veijo Vahvanen, Mauno Ylikoski and Par
Slitis

The Orthopedic Hospitat of the Invalid Foundation, Helsinki,
Finland

The series comprised 103 Kinematic total knee arthroplasties
in 92 patients performed between 1982 and 1985 in our hospi-
tal. Of these, 95 knees in 85 patients were followed up at a
minimum of 2 years (range 2-5.1, mean 2.7). The clinical as-
sessment was based on Hungerford scoring, and the result
was excellent in 59 percent, good in 25 percent, fairin 10 per-
cent, and poor in 6 percent. Radiographically, there was no
loosening of the tibial and femoral components, but loosen-
ing of the patellar component was observed in 3 cases. All of
these three knees were asymptomatic and good orexcellent in
function and associated with high functional level and good
power of the quadriceps muscle. Postoperatively, three patel-
lar luxations and one subluxation necessitated further sur-
gery. No deep infection was observed. Two superficial infec-
tions were successfully treated with antibiotics. Our overall
results were good and comparable with earlier reports. How-
ever, more attention should be paid to the proper application
of the tibial and patellar components to achieve good femo-
ropatellar alignment.

Varia

Survival and prosthetic rehabilitation of low-
er extremity amputees

Timo Pohjolainen, Hannu Alaranta and Juhani Wikstrém

The Orthopedic Hospital of the Invalid Foundation and Reha-
bilitation Research Unit of the Helsinki University Central
Hospital, Helsinki, Finland

In Finland about 1,500 lower extremity amputations are per-
formed annually. Most of these amputations are performed
on geriatric patients with vascular disease. It is predicted that
the number of amputations will increase in the future, because
an increase in elderly age groups is expected..

To assess the current situation regarding the survival and
rehabilitation of amputees, we collected data on all lower ex-
tremity amputations carried out by all 16 operative units of
the Helsinki University Central Hospital during 1984 and
1985, as well as data from every prosthetic workshop and re-
habilitation unit in the hospital catchment area.

Amputation of the lower extremity at a level potentially re-
quiring a prosthesis was performed on 577 patients. The most
common site of amputation was above the knee (50 percent).
The majority of amputations (94 percent) were performed for
vascular diseases. About 26 percent of the amputees died
within 2 months of amputation, 61 percent were alive after 1
year, and 43 percent after 2 years. Of a total of 577 patients, 27
percent were fitted with a prosthesis. Of below-the-knee and
above-the-knee amputees surviving over 2 months, 62 per-
cent and 27 percent, respectively, were fitted with a prosthe-
sis. There were markedly fewer prosthetic fittings in the over-
60 age group. Diabetic patients of both sexes were fitted with
a prosthesis more often than arteriosclerotic patients. Among
tumor patients, 82 percent received a prosthesis.

Transphyseal fracture fixation with biodeg-
radabie polyglycolic acid rods in children:
Early results

M. E. Antero, O. Bostman, M. Kekomiki, J. Vainio, E. Hir-
vensalo, J. Sédergdrd, P. Torméld and P. Rokkanen

Department of Orthopedics and Traumatology, Helsinki
University Central Hospital, Helsinki, Department of Sur-
gery, Kuopio University Central Hospital, Kuopio, Depart-
ment of Pediatric Surgery, Aurora Hospital, Helsinki, and La-
boratory of Biomaterials, Tampere University of Technolo-
gy, Tampere, Finland

Biodegradable implants have been successfully used for oste-
ofixation of cancellous bone fractures since 1985. Thorough
experimental studies on transphyseal fixation of physeal frac-
tures with biodegradable self-reinforced pins preceded the
prospective study, the results of which are to be presented.

Twenty-six consecutive children with 9 displaced supra-
condylar fractures of the humerus and 17 other physeal frac-
tures necessitating open reduction and internal fixation were
reated by transphyseal fixation with biodegradable polygly-
colic acid (PGA) rods. In 3 patients with unstable supracon-
dylar fractures of the humerus, a loss of reduction occurred |
week after the primary operation, and they were successfully
repinned with conventional K-wires. The postoperative
course was uneventful in the remainder of the cases. No signs
of impairment of the function of the growth plate were seen
within the relatively short follow-up time of a mean 4 month.

In conclusion, the transphyseal biodegradable fixation
seemed to be suitable for the rapid healing of physeal frac-
tures abolishing the need for a second operation.





