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The Finnish-Austrian Orthopaedic Course is part of the professional education of the Finnish
Orthopaedic Association (FOA), which has been continuously very active since FOA’s inception in
1951. The first Finnish-Austrian Course was organized in Schruns in 1981 and has since been in the
educational calendar of FOA biennually. This time the course will take place in hotel Forsthofgut
congress centre in Leogang, Salzburgerland. This course is shorter than earlier ones, lasting three days,
which makes it easier to fit it in the clinical schedule.

The physical examination, communication with the patients, and surgical skills are all essential in
the work of an orthopaedic surgeon. To perfect these skills, it is important to follow literature, which
presents the cutting-edge knowledge. In addition, networking with colleagues is very important to foster
new ideas and to enable easy consultations when needed.

Orthopaedics has branched off to many subspecialities. Most of the courses and conferences are
either focused on one narrow topic, or they are general orthopaedic meetings, where you usually meet
colleagues from your own clinic or your own country. The present kind of small course is excellent for
international networking,

Lecturers from Austria, Germany, Switzerland, Italy, Sweden, and Finland will elucidate different aspects
of orthopaedics and trauma treatment. In addition to attending to the high-quality and multifaceted
scientific program, it is again possible to participate in the social program of the course. The downhill
triathlon, nick-named “bone-head competition” consists of slalom, maximum skiing speed, and bob
sled competition, will be major event of the social program again. In the previous meeting in 2017,
winner of this honoured challenge cup was Mikko Savolainen from Kajaani. At the moment, it seems
that he is not going to defend his victory: a new “bone head” will be chosen.

I hope that all participants will enjoy this educational event and its recreational opportunities. Juha
Kalske “retired” the course organizing committee two years ago after over two decades of unselfish work,
for which he deserves our hearfelt thanks. Markus Parkkinen and Thomas Ibounig are new members in
committee. They together with Jan Lindahl and Wolgang Grechenig have made it possible to continue
this course tradition of almost 40 years. On behalf of the organizing committee, I would like to thank
the whole faculty for their efforts. We all also want to thank our sponsors: without them gathering this
kind of international faculty would not have been possible. Last, but not least, our greatest thanks to
staff and hosts at the traditional Hotel Forsthofgut for arranging this course in their high-quality and
beautiful hotel and congress center.

We look forward to continuing this long-standing tradition with you in Leogang in March!

Helsinki, February 5, 2019.
Mikko Manninen

Chair of the Organizing Committee
mikko.manninen@orton.fi
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Finnish-Austrian Orthopaedic Trauma Meetings: Schruns 1981, Bad Hofgastein 1983, Oberlech
1985, Ischgl 1987, Oberlech 1989, Obergurgl 1991, Obergurgl 1993, Oberlech 1995, Ischgl 1997,
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Zauchensee 2011, Oberlech 2013, Oberlech 2015, Oberlech 2017, Leogang 2019
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Treatment of Polytraumatized Patients in Germany

A. Gdnsslen', St. Grechenig?

1. Klinikum Wolfsburg, Sauerbruchstrasse 7, 38440 Wolfsburg, Germany
2. AUVA-Unfallkrankenhaus Klagenfurt. Waidmannsdorfer Str. 35, 9020 Klagenfurt am Wérthersee,

Osterreich

Introduction

Already Lorenz Bohler from Vienna, Austria stated
in 1929, that the trauma surgeon is responsible for
the entire chain of care, from rescue to rehabilita-
tion, including the treatment of fractures but also
soft tissue injuries, such as vascular, abdominal, or
pelvic organ injuries [1,2].

This led to the initiation of specific resident and
other educational programs for trauma physicians
and resulted in an independent subspecialty for ac-
cident and trauma surgery (Unfallchirurgie) in the
early 70ies [1].

The primary management aim today is clearly
defined, that every severely injured person should have
the same chance of survival anywhere in Germany at
any time [3].

According to the German Whitebook of Polytrau-
ma treatment, this goal is achieved by standardization
of structures, processes, outcome and patient safety
analyses, contractual agreements between hospitals,
advanced training and strategies to improve outcome
quality, defined criteria for expertise and capacity and
defined referral criteria.

For optimal care of the patient, the prehospital and
inhospital treatment-free interval should be as short as
possible and a high level of expertise is recommend-
ed. The latter includes, that polytraumatized patients
should be treated only in hospitals with a 24-hour
availability of comprehensive emergency diagnostics
(e.g. CT, interventional radiology), a 24-hour availa-
bility of emergency treatment modalities (interdisci-
plinary emergency and OR management, special OR
teams), adequate (excellent) intensive care, immediate
access to complementary surgical specialists (e.g. neu-
rosurgery, visceral surgery, vascular and cardiac sur-
geons) and early commencement of holistic rehabili-
tative therapies.

Therefore, German hospitals work together in local
and regional networks (TraumaNetzwerk DGU®).
This network strategy needs educational efforts for
all in the polytrauma management involved persons,
which is now based on special, standardized courses
to implement specific knowledge of care for the se-
verely injured and to prevent treatment errors. These
courses include prehospital management courses
(PHTLS®), emergency room management courses
(ATLS®, ETC®), emergency surgical treatment
courses (DSTC™) and team training courses (Hand

over Team Training [HOTT"]).

Prehospital Care

Prehospital care focusses on the concept “Treat
first-what-kills-first” and therefore a standardized
“Primary Survey” according to the PHTLS or ATLS
concept is proposed with a rapid and structured as-
sessment of the patient at the scene to detect and
control of (potentially) life-threatening conditions,
which focusses on ABC stabilization of the patent.

'The rescue frameworks include physician-staffed
helicopter and ALS units and paramedic-staffed am-
bulance vehicle systems. A concurrent alarm is pos-
sible and the resulting costs are completely covered
by German insurance companies, even in unneces-
sary alarms or transport [1].

Recent data indicate, that in Germany nearly
all severely injured patients (>95%) are seen by an
emergency physician at the scene, who is transferred
by car or rescue helicopter.

Despite this high level of medical care, the pre-
hospital time did not change during the last years
and is still approximately 70 minutes with a scene
time of 30 minutes [4].

Advanced prehospital treatment by physicians

10SOT 1.2019
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resulted in high intubation rates in patients with
severe traumatic brain injury and decreased intu-
bation rates in conscious patients. During the last
decade, overall, a reduced volume replacement
was observed, which is based onthe recent under-
standing and the pathophysiological knowledge of
volume replacement [4].

At the end of prehospital evaluation, the emer-
gency physician has to decide to which hospital
the patient should be transferred. Based on the in-
troduction of the TraumNetworkD DGU of the
German Trauma Society, three levels of care are
available, depending on yearly the frequency of
treating polytraumatized patients [5]:

e level I: high experience
e level II: moderate experience
*  level III: low experience

Clear criteria are available for each level of care hos-
pital, which are primarily based on available medical
specialities [6].

This specialization is relevant, as treatment data
clearly indicate, that level I hospitals were associated
with a survival benefit of 1% for this patient group
compared with low-volume hospitals and the yearly
volume of treated patients was identified as an inde-
pendent positive predictor of survival [7].

With the decision of the emergency physician to
activate a specific hospital, inhospital trauma team
activation is performed on standard parameters:

*  physiological parameters
*  special injury pattern
*  specific injury mechanisms

Emergency Room (ER) Care

ER care is performed according to established
focused algorithms, which are based on the Ad-
vanced Trauma Life Support (ATLS) concept. The
basis of this concept is to avoid, detect and treat life
threatening injuries without definite knowledge of
the exact diagnosis and medical history.

This priority-based concept is relevant, as data
indicate, that in the ER area, most management
errors occur affecting the outcome [8].

With the introduction of the Trauma-Registry®
DGU, recently data are available to analyze the effect
of mangament.

The Trauma-Registry® DGU is a database on
treatment of >33.000 trauma cases including data
from > 600 hospitals [4]. It covers approximate-
ly 90% of all severely injured patients treated in
Germany and about 100 different data items are re-
corded every year for each patient and therefor this
registry is the basis for a detailed quality manage-
ment.

Analyzing these data resulted in several lessons
learned during the last decade. In summary some
special results are presented [4, 9]:

*  shorter time from admission to resulting emer-
gency diagnostics, e.g. FAST examination
(25min — 7min), chest x-ray (17min — 12min)
and pelvic a.p. x-ray (25min — 15min)

* carlier initiation of emergency surgery (45min
— 39min)

e earlier arrival on the ICU (121min — 113min)

*  reduced blood transfusion (approx. 15%) and
massive transfusion rates (<5%) according to
the “new” pathophysiological knowledge

* increasing use of CT-diagnostics (whole body
CT (WBCT), any CT)

Additionally, several important results were ob-
tained from data analyses of the Trauma-Registry®

DGU data:

*  conventional x-ray/FAST/CT examination was
compared to WBCT and showed no differen-
ces regarding patient outcomes [10]

*  data analysis resulted in a base deficit (BD) re-
naissance, as it could be observed, that a worse
BD was associated with a mortality increase
from 7.4% to 51.5% depending on injury se-
verity [11]

*  theimportance of coagulopathy was high-light-
ed; coagulopathy was present depending on
the injury severity and the amount of volume
replacement, leading to a more modern volume
management [12]

* an overall improved outcome with reduced
mortality rates could be observed in the last

decade [4]

Suomen Ortopedia ja Traumatologia Vol. 42
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The historical and still valuable definition of
polytrauma by Harald Tscherne was recently mod-
ified, based on these new informations from the
Trauma-Registry” DGU.

Pape et al. included physiological and injury-re-
lated parameters as age, severity of traumatic brain
injury and the presence of hypotension, acidosis and
coagulopathy in a new definition and could show a
dependency of mortality in relation to the frequency
of these additional parameters [13].

Opverall, treatment of polytraumatized patients was
significantly affected during the last decade by data
analyses from the Trauma-Registry® DGU.

Further Trauma-Registry® DGU —Effects

Beside effects on ER treatment, further effects could
be analyzed based on available data.

In several hospitals structural changes occurred
depending on these analyses with introduction of
point-of-care diagnostics in the ER and ICU phase,
change from conventional x-ray diagnostics to
digital x-rays and today, standardized use of multi-
slice CT; increased personal training of all persons
dealing with polytrauma mangament, including ER
nursing staff (ATLS® and PHTLS®), introduction of
time efficient treatment algorithms in several hospi-
tals, identification of optimized indicators for good
treatment quality and a reduction of the average
total trauma treatment time for patients with an ISS
216 from initially 90 to 37 minutes [14].

TraumNetzwerkD DGU

Initiation of local Trauma Networks lead to several
local treatment advantages. Based Whitebook 2012,
which was established in 2006, evidenced-based
treatment and management guidelines were pro-
posed and regional trauma networks were estab-
lished based on a standardized audit process. The

primary aims and established results of these net-
works include [15, 16]:

*  defined admission criteria
*  standardized structural organizational require-
ments (e.g. standardized ER equipment)

* standardized personnel requirements inclu-
ding professional medial qualification (= 50%
ATLS®-Providers)

e “local” quality optimization

*  increasing treatment efficiency

*  definition of clear parameters for regional inter-
hospital transfers

* initiation of internal and external quality pro-
gramms

* initiation of local cooperations

*  continuing education between network part-
ners

* initiation of interhospital telecommunication
systems

* initiation of error management, treatment
quality management/feedback

Presently, >90% of the German area is covered by 53
local/regional networks consisting of at least one level

I hospital and further level IT and IT hospitals [15].

ICU Treatment and Rehabilitation

After ER treatment and emergency treatment, pa-
tients are transferred to standardized ICU wards.

Here, on-going ABC stabilization, kinetic treat-
ment of relevant chest injuries, extended diagnos-
tics & monitoring (ICP, compartment etc.), early
enteral feeding and early initiation of physiothera-
py is performed and criteria for secondary treatment
procedures are defined.

Rehabilitation already starts during hospital stay,
as evidence exists about benefits of early ,continu-
ous chain rehabilitation“, which is continued in the
post-acute phase [17].

The relevance of rehabilitation is well known,
as persistent disabilities late after trauma are fre-
quent. 73% of patients report on significant pain,
only 67% are mentally normal, only half of these
patients is socially reintegrated and 41% report on
some kind of depression [18].

Summary

The present German concept of polytrauma man-
agement is based on historical experience, but a clear
“new” concept is now proposed by experience from
improved quality of care from established Trauma-

12S0T 1.2019
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Networks, which compensate local lack of treatment
experience.

Optimal treatment starts already at the scene
and is further standardized during the ER phase, the
emergency surgical phase and the ICU and Rehabil-
itation phase.
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Management of sacral fractures

Jan Lindahl

Helsinki University Central Hospital, Helsinki, Finland

Pelvic ring disruptions are relatively rare injuries
and account for approximately 1% of fractures that
require hospitalization among people > 16 years in
Finland (1). High-energy unstable pelvic ring dis-
ruptions are frequently associated with multiple
concomitant injuries. Among patients with mul-
tiple-traumas, up to 25% have pelvic ring injuries
(2-4), which also are a significant source of mortality
and morbidity (5-8).

During the past few decades, the rate of osteo-
porotic pelvic fractures in the older population has
increased consistently (9,10). Low-energy fractures
in osteoporotic patients are defined as fragility frac-
tures of the pelvis (FFP). The term “fragility frac-
ture” is used instead of stress, fatigue or insufficiency
fracture to describe osteoporosis-associated fractures
due to a minor trauma or with no obvious trauma
history (11,12). Fragility fractures of the sacrum
(FFS) are often combined with a fracture of the an-
terior pelvic ring; hence they are classified as a part
of fragility fractures of the pelvis (FFP). Because of
low-energy trauma mechanism, multiple injuries are
rare in these patients. Survival rate of FFP can be
compared to survival rate of hip fractures. One year
mortality is 27% (13).

Fracture patterns in the sacrum range from crush
lesions in the lateral sacrum to spinopelvic dissocia-
tions. Various options for management for different
type of sacral fractures have been proposed.

Classification

Pelvic ring injuries

According to AO/OTA classification system the
pelvic ring fractures are graded into three types, A,
B, and C, in order of increasing severity (14). Type A
injuries are stable fractures, which fall into two cat-
egories. The first category includes fractures that do
not involve the ring, which include isolated trans-
verse fractures of the sacrum below the SI-joint level
(61-A3), avulsion fractures, and fractures of the iliac

wing. The second category includes direct-blow
fractures in the anterior arch; these involve pubic
rami and/or symphysis pubis.

Type B injuries are rotationally unstable but ver-
tically and posteriorly stable. They may be caused
by external rotatory forces (open book injuries) or
internal rotatory forces (lateral compression inju-
ries). In type B lateral compression injury (61-B2),
the hemipelvis is typically driven into an inward and
upward rotation, which causes shortening and verti-
cal displacement at the rami fracture site or disrup-
tion of the SP (overlap of the pubis). The posteri-
or sacroiliac complex, typically the anterior part of
the lateral sacrum is impacted, but there is no ver-
tical instability, because the posterior ligaments are
intact. A lateral compressive force may cause two
types of injury. In one type, anterior and posteri-
or lesions occur on the same side, and in the other
type, displacements occur on opposite (contralater-
al) sides. The ligaments of the pelvic floor remain
intact, which ensures vertical and posterior stability.

Type C injuries are completely unstable frac-
tures, which exhibit both rotational and translation-
al instability (61-C1). Posterior pelvic ring injuries
form the basis of the subgroups; a fracture through
the posterior ilium (C1.1), sacroiliac dislocation
and fracture dislocation (C1.2), and sacral fractures
(C1.3). The posterior injury may be bilateral. The
bilateral posterior lesion may be vertically stable on
one side and unstable on the other (61-C2), or un-
stable on both sides (61-C3).

Sacral fractures

Sacral fracture patterns are commonly categorized
using the Denis classification system (15). It divides
sacral fractures into three zones: alar (zone 1), fo-
raminal (zone 2) and central (zone 3). Denis, Davis
and Comfort (15) found that injury to nerves oc-
curred in 5.9% of fractures lateral to sacral foram-
ina. In transforaminal fractures 28.4% of patients
had a neurological deficit. Central fractures had the
highest prevalence (56.7%) of nerve injury.
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Spinopelvic dissociation

The spinopelvic dissociation is a rare, high-energy
injury pattern located in the sacrum. It is charac-
terized by bilateral vertical sacral fractures in con-
junction with a transverse sacral fracture. Denis’s
system does not recognize the combination of bilat-
eral vertical and transverse fracture lines that cause
spinopelvic dissociation. This injury causes the spine
and upper central segment of the sacrum to dissoci-
ate from the pelvic ring and caudal sacral segments.

Roy-Camille et al. (1985) described the
spinopelvic dissociation injury, but they classi-
fied only the transverse sacral fracture, not the bi-
lateral vertical fracture components (16). Roy-Ca-
mille et al. divided transverse sacral fractures into
three types. However, the Roy-Camille classifica-
tion of these fractures (1985) is not prognostic of
neurological impairment after operative treatment
(17). The outcome study of H-shaped sacral frac-
ture with spinopelvic dissociation by Lindahl at al.
(2014) showed that neurological recovery and clin-
ical outcome were associated with the degree of
initial translational displacement of the transverse
sacral fracture (17). Therefore it is useful to subcat-
egorize transverse sacral fractures, as partially dis-
placed or completely displaced, and add these sub-
categories to the original Roy-Camille type 2 and 3
sacral fractures. According to this modified classifi-
cation system of transverse sacral fractures: type 1 is
a flexion injury without translational displacement;
type 2a is a flexion injury with partial anterior trans-
lational displacement of the caudal sacral segment;
type 2b is a flexion injury with complete anteri-
or translational displacement of the caudal sacral
segment; type 3a is an extension injury with partial
posterior translational displacement of the caudal
sacral segment: and type 3b is an extension injury
with complete posterior translational displacement
of the caudal sacral segment (17).

In addition to H-shaped injuries, other possible
sacral fracture patterns that occur with spinopelvic
dissociations include the U-, Y-, and T-shaped sacral
fractures (18-22).

Fragility fractures of the pelvis (FFP)

The Rommens and Hofmann classification system
of fragility fractures of the pelvis (FFP) differenti-
ate isolated anterior or posterior pelvic injuries as
well as a combinations of these including the degree

of displacement and hence the degree of pelvic in-
stability (23). It divides FFP into four types: type I
are isolated injuries of the anterior pelvic ring; type
IT represent non-displaced fractures of the sacrum;
type I1I exhibit a higher degree of instability present-
ing a complete unilateral sacral or sacroiliac complex
disruption and a complete fracture of the anterior
pelvic ring with some degree of displacement; and
type IV are injuries with bilateral displaced posterior
lesions. A bilateral sacral fracture connected with a
transverse fracture line is classified as FFP type IVD,
functionally being a highly unstable spinopelvic dis-
sociation. A combination of bilateral posterior pelvic
disruption including a sacral fracture and an anteri-
or pelvic ring injury is classified as FFP type IVc.

Radiographic examination

The anteroposterior (AP) pelvic radiograph is the
principal diagnostic tool and gold standard for as-
sessing patients with suspected pelvic injuries. An AP
pelvic radiograph is mandatory for the initial assess-
ment in the emergency evaluation, and it provides in
most cases the diagnosis. CT is very sensitive for de-
tecting pelvic fractures and identifying associated in-
juries that often accompany the pelvic fracture. CT
scans are best for delineating the posterior anatomy,
and they are extremely useful for identifying inju-
ries of the sacroiliac complex, the sacrum, Sl-joint,
or iliac wing (24). Morover, CT is very valuable for
assessing of pelvic stability. CT images clearly indi-
cate whether a posterior pelvic injury is impacted
and stable or disrupted and unstable (14).

Anteroposterior pelvis radiograph and CT show
the vertical sacral fracture lines. However, the diag-
nosis of traumatic spinopelvic dissociations is often
missed or delayed in AP pelvic radiograph because
of the difficulty in imaging the upper sacrum and
the frequency of concomitant severe injuries. Angu-
lation of the fractured sacral segment can produce a
paradoxical inlet view of the upper sacrum on the
standard anteroposterior pelvic radiograph (18).
Delayed diagnosis is avoided by high clinical suspi-
cion, early lateral sacral radiographs, and pelvic CT
sagittal reconstructions.

Diagnostics of fragility fractures of the pelvis
is more challenging, because conventional pelvis
radiographs have a lower sensitivity in detecting
low-energy sacral fractures than high-energy sacral
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fractures. When a fracture of the pubic rami is diag-
nosed, a CT-scan of the pelvis is performed to assess
the full extent of the injury. FES often show a dis-
continuation of the anterior sacral cortex laterally to
the sacral foramina with only minor displacement.
Sometimes, a small crush zone medially to the SI-
joint can be detected (11). In elderly patients con-
ventional radiographs of the lumbar spine are also
carried out to exclude other pathologies in elderly
suffering from low back pain. Magnetic resonance
imaging (MRI) of the lumbar spine and sacrum can
be used to exclude occult osteoporotic fractures of
the sacrum or the lumbar spine (25).

Three-dimensional (3D) image reconstruc-
tions based on CT scans of the pelvis provide con-
siderable information on the location and stability
of pelvic fractures. 3D CT enhances the under-
standing of each fracture lines and the separate
fragments by simulating the gross anatomy of the
injured pelvis. In particular, rotational deformities
and displacements of the pelvis are best visualized
with 3D CT. Pelvic AP radiography and CT with
3D image reconstructions will confirm the type of
pelvic injury, the presence or absence of instability,
and the degree of each displacements. It is neces-
sary to acquire 3D CT images prior to a definitive
surgical treatment of an unstable pelvic fracture.
3D CT facilities are currently available in most
trauma centres; therefore, oblique pelvic inlet and
outlet views are no longer essential for diagnostics
or for preoperative planning.

Neurologic injury

AO/OTA type C1.3 fractures of the sacrum may
result in a neurologic injury in up to 40 % of cases
(26) and sacral fracture-dislocations with spinopel-
vic dissociation in up to 100 % of cases (17,27).
The nerve injury may involve more than one nerve
root, and be unilateral or bilateral depending on the
fracture pattern and location. The injury can range
from a neuropraxic injury due to nerve contusion or
shearing injury, to transection of nerve roots.

In H-shaped sacral fractures with spinopelvic
dissociation, the transverse fractures are angled, and
they undergo translational displacement, or even
complete fracture displacement. This condition
results in gross spinopelvic instability and neurolo-
gical deficits in the cauda equina. Another common

presentation is an injury to the L5 and S1 nerve
roots associated with vertical sacral fracture lines.
The L5 nerve root can be injured as a result of ver-
tical shear displacement of the sacrum and is often
accompanied by a fracture of the transverse process
of L5. A S1 nerve root injury is associated with tran-
sforaminal (zone II) sacral fractures (15).

Clinical examination of trauma patients sus-
taining sacral fractures requires both examination
of lower extremity sensory and motor function, and
examination to identify injuries to the lower sacral
plexus. A rectal examination is performed to eval-
uate sphincter contraction and to exclude possible
rectal injury as a sign of an open pelvic fracture.
Light touch and pinprick sensation should be as-
sessed for the perianal dermatomes of S2 to S5.

Conservative treatment

In type B lateral compression injuries, the anterior
part of the sacrum or the sacroiliac complex is typ-
ically impacted, but there is no vertical instability.
These compression type fractures of the lateral sacral
ala can be treated non-operatively. If the hemipelvis
is internally rotated and there is a clear displacement
on the rami fracture site, partial weight-bearing on
the affected side is recommended for 4 to 6 weeks.

Most fragility fractures (FFP type 1 and 2 in-
juries) of the pelvis can be treated non-operatively
(23). They are minor lesions with little instability.
Treatment consists of pain medication and mobili-
zation out of bed and weight-bearing in the limit of
pain of the injured side. As soon as the pain intensi-
ty diminishes, full weight-bearing will be achieved.
When intense pain persists or increases, addition-
al CT examinations are recommended in order to
exclude fractures or displacements that may not
have been visible or present at admission. Pain can
persist for as long as six to eight weeks after the
minor trauma.

Surgical treatment

Vertically unstable sacral fractures

An external fixator applied anteriorly cannot
restore enough stability to an unstable type C dis-
ruption of the pelvic ring to allow mobilization
of the patient without risking redisplacement of
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the fracture (14,26,28). Therefore open or closed
reduction and internal fixation has become the
method of choice for stabilization of type C pelvic
ring injuries with sacral fractures.

Biomechanical studies have shown that the
best stability in type C pelvic ring injuries can be
achieved by internal fixation of the posterior and
anterior pelvic ring injuries (14,29). Therefore fix-
ation of any associated anterior pelvic ring injury
is essential to improve the fixation stability of
the whole pelvic ring (30,31). However, non-dis-
placed and stable rami fractures might be treated
non-operatively.

Sacral fractures are the most difficult to reduce

and stabilise. Biomechanical studies have demon-
strated differences in stiffness of fixation con-
structs in sacral fractures (32,33). Following an-
atomic reduction, there are several different type
of fixation techniques for vertically unstable sacral
fractures including iliosacral screws, transiliac
bars, transiliac plates, local small plates, and spinal
instruments.
Iliosacral screw fixation. lliosacral screw fixation
is the gold standard for fixation of vertically unsta-
ble sacral fractures. Severely displaced sacral frac-
tures are typically approached posteriorly, with the
patient in the prone position, through a vertical in-
cision medial to the posterior superior iliac spine
without releasing the gluteal muscles from the outer
side of the iliac crest. The sacral fracture is observed
and reduced with forceps. After achieving reduction,
the sacral fracture is fixed with two percutaneously
placed 7.0-7.3 mm fully threaded cannulated screws
(through a separate small lateral skin incision) from
the outer aspect of the ilium through the SI-joint
into the body of S1 under fluoroscopic guidance.
Minimally displaced sacral fractures are suitable
for closed reduction, either in the supine or prone
position, and percutaneous IS-screw fixation. The
screws should be placed at least past the midline of
the sacrum.

Three dimensional computer-assisted navigation
facilitates screw placement with less radiation and a
similar operation time, compared to the convention-
al fluoroscopy-guided procedure (34). A three-di-
mensional image intensifier can also be used intra-
operatively to control the quality of reduction and
to guide correct placement of the iliosacral-screws.

Ilio-iliacal techniques. There are four main options:
extraosseous transiliac bars (sacral bars), intraosseous
sacral bars, ilio-iliacal plates (35,36), and an ilio-
iliacal internal fixator (37). Ilio-iliacal plating
techniques have some disadvantages, including
limited reduction possibilities, bilateral bridging
of the Sl-joint in the unilateral injury pattern,
difficulty in precontouring the plate, and a higher
rate of symptomatic implants (35,38).

Direct plate fixation. A sacral fracture fixation with
small fragment implants (small sacral plates) has
been introduced as an alternative approach (39,40).
This direct plating technique might be useful in
sacral fractures lateral to the sacral foramina (Denis
zone I). However, in transforaminal sacral fractures
(zone II), short local plates cannot be used without
screw penetration into the sacral canal; therefore,
these fractures require longer transverse plates that
pass over the midline.

Combined techniques. In patients with a commi-
nuted sacral fracture a threaded compression transi-
liac rod might be used to anchor the injured hemi-
pelvis to the contralateral ilium to help supplement
iliosacral screw fixation (T6616 hospital experience).

Spinopelvic dissociation

Treatment for a H-shaped sacral fracture with
spinopelvic dissociation has evolved from a
non-operative approach to open reduction and
segmental lumbopelvic fixation (16,17,27,41).
The goals of treatment are realignment, restoration
of spinopelvic stability, and decompression of the
neural injury indirectly with fracture reduction
and/or directly with a sacral laminectomy. Fixa-
tion is achieved by connecting the lumbar spine
to the ilium with segmental spinal fixation system.
Allen and Ferguson (1984) were the first to report
on their experience with the Galveston technique,
where the distal fixation points are located on the
posterior part of the iliac wings, above the sciatic
notch, and between the laminas (42).

To6lo Hospital lumbopelvic fixation technique
(17). A staged reconstruction is performed when a
combined H-shape sacral fracture and an additional
anterior pelvic ring injury is present. The injuries of
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the anterior part of the pelvic ring are most com-
monly operated on first (Figure 1). The method
for lumbopelvic fixation includes two pairs of
6-mm lumbar pedicle screws, bilateral 6-mm
longitudinal rods, one or two transverse connec-
tors, and two pairs of 8-mm iliac screws. Longi-
tudinal rods are connected to L4 and L5 pedicle
screws after having been contoured to lie close
to the posterior lamina of the sacrum and medial
to the PSISs. One or two transverse connecting
rods between longitudinal rods are used to secure
the fixation. The operative reduction and correc-
tion of displacements and rotational deformities
of both hemipelves and the caudal segment of the
sacrum are performed using two pairs of reduc-
tion clamps and caudal distraction of the distal
part of the sacrum. The longitudinal rods fixed to

pedicle screws act as a counter force for the final
vertical correction of the sacral fracture compo-
nents. Simultaneous reduction of the hemipelves
into a dorsal direction by traction is performed by
the second pair of reduction clamps. To achieve
this goal, simultaneous bilateral manual femoral
traction and hyperextension of both hip joints are
also used. When accurate reduction is obtained,
the lumbar spine and central upper sacral segment
is fixed to the pelvic ring by placing two pairs of
8-mm iliac screws into the iliac bones with the
Galveston technique (42) and connecting them to
the longitudinal rods with special clamps.
Indirect decompression of the lumbar (vertical
fracture lines) and sacral neural roots (the trans-
verse fracture line) is achieved through reduction
of all the sacral fracture components (Figure 1).

1a)

1c)

1b)

INABD Vary

1d) -

Figure 1...
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Figure 1. A staged reconstruction of a T-shaped sacral fracture-dislocation with spinopelvic instability, cauda
equina injury and bilateral L5-S1 nerve roots injuries, in a 32 years-old male who jumped from the fifth floor.

(a-c) Bilateral acetabular fractures, a T-type fracture on the right side, an anterior column fracture on the left side,
and disruption of the symphysis pubis associated with spinopelvic dissociation are shown in pelvis x-ray (a) and
3D-reconstructed images of the anterior (b) and the posterior pelvis (c). (d) CT image shows a comminuted type 3b
transverse sacral fracture with complete translational fracture displacement at the level of S2. (e-f) Pelvis x-ray ima-
ges (post op and 2,5 years after the operation) and (g-h) lateral x-ray and sagittal CT image show the result of the
three-stage pelvic reconstruction. The first stage consisted of anterior fixation of both acetabulum fractures and the
symphysis pubis; the second stage consisted of a segmental lumbopelvic fixation and an additional transverse plate
fixation of the sacrum, and the third stage consisted posterior fixation the the right acetabulum. Two and halfyears
from the trauma, the patient was able to walk without aids, had slight pelvic pain at rest (VAS 2-3/10), and reported
slight deficiencies in micturition and slight bowel dysfunction.

Direct decompression by sacral laminectomy in which a clear translational displacement
is recommended to perform for all completely remained in the transverse fracture line after the
displaced transverse sacral fracture with occlusion final reduction as assessed by a true lateral sacral
of the central sacral canal and in the patients fluoroscopic view.
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FFP

Rommens and Hofmann (2013) recommend sur-
gical treatment in FFP (type 3 and 4), if patient
is not able to mobilize out of bed during the first
3-5 days despite pain therapy or if increasing dis-
location of fracture fragments during the early fol-
low-up period is noticed (23). Displaced (unsta-
ble) FFS are treated with minimal-invasive fracture
fixation, either by transsacral screws (Figure 2) or
bilateral iliosacral screws (23,43). In FFP with a
concomitant displaced anterior pelvic ring injury,
anterior fixation is recommended (12). However,
if FFP is diagnosed with delay and a strong callus
formation in the anterior part of the pelvis is
visible, the rami fractures can be treated non-oper-
atively. H- or U-type fracture patterns functionally
represent a spinopelvic dissociation. These injuries
are unstable and should be fixed in a minimal in-
vasive way in cases with no or only slight displace-
ment. However, if gross displacement is present, a
lumbopelvic stabilization is recommended.

Outcomes

In a systematic review of treatment modalities and
outcomes of pelvic ring disruptions, Papakostidis et
al. (31) concluded, that fixation of all the injured
elements of the pelvic ring yield better anatomical
results compared to more non-operative therapeutic
strategies. From the functional point of view walking
capacity was proved to be significantly better in the
groups of operative treatment compared to non-op-
erative group.

Poor outcomes correlate with the injury pattern of
the posterior part of the pelvic ring. Sacral fractures
and sacroiliac dislocations result in higher rates of
back pain than posterior iliac fracture types (26). The
presence of lumbosacral plexus injury correlates to
unsatisfactory functional results. Functional results
are also affected by poor reduction results and loss of
alignment (26,30,31,44). Conversely, it is unusual to
obtain a satisfactory functional result in the presence
of a fair or poor fracture reduction (26,30).

Segmental lumbopelvic fixation is a reliable
treatment method for H-shaped sacral fracture with
spinopelvic dissociation and it provides sufficient
stability for fracture union with a low rate of com-
plications and long-term sequelae (17). In spinopel-

vic dissociations, quality of reduction in terms of re-
sidual postoperative vertical and AP displacements
in the vertical sacral fracture lines and translational
displacement and kyphosis in the transverse sacral
fracture, is associated with the clinical outcome. Ac-
curate reduction of all sacral fracture components is
associated with better clinical outcome (17).

Conclusions

High-energy pelvic ring disruptions are relatively
uncommon injuries. However, the incidence of FFS
seems to be underestimated and the diagnosis is fre-
quently made with delay. Prolonged low back pain
or pain in the sacrum area in the elderly, especial-
ly if a low-energy trauma has occurred, should raise
the suspicion of FFS. CT-scan of the pelvis should
be performed early in these cases to get the right
diagnosis. Sacral fracture patterns range from ver-
tically stable crush lesions of the lateral sacrum to
completely unstable bilateral fractures of the sacrum
with spinopelvic dissociation. Various options for
management for different type of sacral fractures
have been proposed. Iliosacral screw fixation is still
the gold standard for the fixation of vertically unsta-
ble sacral fractures including FFS. H-shaped sacral
fractures, and other possible sacral fracture patterns
that occur with spinopelvic dissociations and gross
spinopelvic instability, are treated with segmental
lumbopelvic stabilization.
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Figure 2. Treatment of a U-shaped fragility fracture of the sacrum in a 83 year-old female who had a low-energy falling
accident. Prolonged pain in the sacrum raised the suspicion of FFS. (a) Pelvis x-ray shows no fracture, but (b-c) CT images
two weeks later show a minimally displaced U-shaped sacral fracture. Because the patient was not able to mobilize

out of bed during the first two weeks, surgical treatment was performed. (d-e) Pelvis x-ray images and (f) lateral sacral
image show a transsacral screw fixation. Two years from the accident, the patient was asymptomatic and was able to
walk normally.

Suomen Ortopedia ja Traumatologia Vol. 42 1.2019 SOT 21



References

1. Somersalo A, Paloneva J, Kautiainen H, Lonnroos E,
Heindnen M, Kiviranta I. Incidence of fractures requiring
inpatient care. Acta Orthop 2014;85:525-530.

2. Ragnarsson B, Jacobsson B. Epidemiology of pelvic
fractures in a Swedish county. Acta Orthop Scand
1992;63:297-300.

3. Giannoudis PV, Grotz MR, Tzioupis C, Dinopoulos H,
Wells GE, Bouamra O, Lecky F. Prevalence of pelvic fractures,
associated injuries, and mortality: The United Kingdom

perspective. JTrauma 2007;63:875-883.

4. Matewski D, Szymkowiak E, Bilinski P. Analysis of
management of patients with multiple injuries of the
locomotor system. Int Orthop 2008;32:753-758.

5. McMurtry R, Walton D, Dickinson D, Kellam J, Tile
M. Pelvic disruption in the polytraumatized patient:
A management protocol. Clin  Orthop Relat Res
1980;151:22-30.

6. Gilliland MD, Ward RE, Barton RM, Miller PW, Duke JH.
Factors affecting mortality in pelvic fractures. J Trauma
1982;22:691-693.

7. Totterman A, Glott T, Madsen JE, Roise O. Unstable
sacral fractures. Associated injuries and morbidity at 1 year.
Spine 2006;31:E628-E635.

8. Lykomitros VA, Papavasiliou KA, Alzeer ZM, Sayegh FE,
Kirkos JM, Kapetanos GA. Management of traumatic sacral
fractures: A retrospective case-series study and review of
the literature. Injury 2010;41:266-272.

9. Kannus P, Palvanen M, Niemi S, Parkkari J, Jarvinen M.
Epidemiology of osteoporotic pelvic fractures in elderly
people in Finland: Sharp increase in 1970-1997 and
alarming projections for the new millennium. Osteoporos
Int 2000;11:443-448.

10. Tosounidis G, Holstein JH, Culemann U, Holmen-
schlager F, Stuby F, Pohlemann T. Changes in epidemiol-
ogy and treatment of pelvic ring fractures in Germany:

An analysis on data of German Pelvic Multicenter Study
Groups | and Il (DGU/AOQ). Acta Chir Orthop Traumatol Cech
2010;77:450-456.

11. Rommens PM, Wagner D, Hofmann A. Surgical
management of osteoporotic pelvic fractures: a new
challenge. Eur J Trauma Emerg Surg 2012;38:499-509.

12. Wagner D, Ossendorf C, Gruszka D, Hofmann A,
Rommens PM. Fragility fractures of the sacrum: how to
identify and when to treat surgically?. Eur J Trauma Emerg
Surg 2015;41:349-362.

13. Morris RO, Sonibare A, Green DJ, Masud T. Closed pelvic
fractures: characteristics and outcomes in older patients
admitted to medicaland geriatric wards. Postgrad Med J
2000;76:646-650.

14. Tile M: Fractures of the Pelvis and Acetabulum. Ed 2.
Williams & Wilkins, Baltimore 1995.

15. Denis F, Davis S, Comfort T. Sacral fractures: An
important problem. Retrospective analysis of 236 cases. Clin
Orthop Relat Res 1988;227:67-81.

16. Roy-Camille R, Saillant G, Gagna G, Mazel C. Transverse

fracture of the upper sacrum: Suicidal jumper’s fracture.
Spine 1985;10:838-845.

17. Lindahl J, Makinen TJ, Koskinen SK, Soderlund T. Factors
associated with outcome of spinopelvic dissociation treated
with lumbopelvic fixation. Injury 2014;45:1914-1920.

18. Nork SN, Jones CB, Harding SP, Mirza SK, Routt Jr MLC.
Percutaneous stabilization of U-shaped sacral fractures
using iliosacral screws: Technique and early results. J Orthop
Trauma 2001;15:238-246.

19. Hunt N, Jennings A, Smith M. Current management of
U-shaped sacral fractures or spino-pelvic dissociation. Injury
2002;33:123-126.

20. Robles LA. Transverse sacral fractures. Spine J 2009;9:60-
69.

21. Gripnau AJG, Boele van Hensbroek PB, Haverlag R,
Ponsen KJ, Been HD, Goslings JC. U-shaped sacral fractures:
Surgical treatment and quality of life. Injury 2009;40:1040-
1048.

22. Yi C, Hak DJ. Traumatic spinopelvic dissociation or
U-shaped sacral fracture: A review of the literature. Injury
2012;43:402-408.

23. Rommens PM, Hofmann A. Comprehensive classifica-
tion of fragility fractures of the pelvic ring: recommenda-
tions for surgical treatment. Injury. 2013;44:1733-44.

24. Olson SA, Pollak AN. Assessment of pelvic ring stability
after injury. Indications for surgical stabilization. Clin Orthop
Relat Res 1996;329:15-27.

25. Lyders EM, Whitlow CT, Baker MD, Morris PP. Imaging
and treatment of sacral insufficiency fractures. AJNR.
2010;31:201-10.

26. Lindahl J, Hirvensalo E, Bostman O, Santavirta S. Failure
of reduction with an external fixator in the treatment of
injuries of the pelvic ring: Long term evaluation of 110
patients. J Bone Joint Surg (Br) 1999;81-B:955-62.

27. Schildhauer TA, Bellabarba C, Nork SE, Barei DP, Routt Jr
MLC, Chapman JR. Decompression and lumbopelvic fixation
for sacral fracture-dislocations with spino-pelvic dissocia-
tion. J Orthop Trauma 2006;20:447-457.

28. Kellam JF: The role of external fixation in pelvic
disruptions. Clin Orthop Relat Res 1989;241:66-82.

29. Leighton RK, Waddell JP, Bray TJ, Chapman MW,
Simpson L, Martom RB, Sharkey NA. Biomechanical testing
of new and old fixation devices for vertical shear fractures of
the pelvis. J Orthop Trauma 1991;5:313-7.

30. LindahlJ, Hirvensalo E. Outcome of operatively treated
type-C injuries of the pelvic ring. Acta Orthop 2005;76:667-
78.

31. Papakostidis C, Kanakaris NK, Kontakis G, Giannoudis
PV. Pelvic ring disruptions: treatment modalities and
analysis of outcomes. Int Orthop 2009;33:329-338.

32. Gorczyca JT, Varga E, Woodsite T, et al. The strength of
iliosacral lag screws and transiliac bars in the fixation of
vertically unstable pelvic injuries with sacral fractures. Injury
1996;27:561-564.

22S0T 1-2019

Suomen Ortopedia ja Traumatologia Vol. 42



33. Zwienen CM, van den Bosch EW, Hoek van Dijke GA,
et al. Cyclic loading of sacroiliac screws in Tile C pelvic
fractures. J Trauma 2005;58:1029-34.

34. Zwingmann J, Konrad G, Kotter E, Stidkamp NP, Oberst
M. Computer-navigated iliosacral screw insertion reduces
malposition rate and radiation exposure. Clin Orthop Relat
Res 2009; 467:1833-1838.

35. Krappinger D, Larndorfer R, Struve P, Rosenberger R,
Arora R, Blauth M. Minimally invasive transiliac plate osteo-
synthesis for type C injuries of the pelvic ring: A clinical and
radiological follow-up. J Orthop Trauma 2007;21:595-602.

36. HaoT, ChangweiY, Zhang Q. Treatment of posterior
pelvic ring injuries with minimally invasive percutaneous
plate osteosynthesis. Int Orthop 2009;33:1435-1439.

37. DienstknechtT, Berner A, Lenich A, Nerlich M,
Fuechtmeier B. A minimally invasive stabilizing system
for dorsal pelvic ring injuries. Clin Orthop Relat Res
2011;469:3209-3217.

38. SuzukiT, Hak D, Ziran B, Adams S, Stahel P, Morgan S,
Smith W. Outcome and complications of posterior transiliac
plating for vertically unstable sacral fractures. Injury
2009;40:405-409.

39. PohlemannT, Bosch U, Gansslen A, Tscherne H: The
Hannover experience in management of pelvic fractures.
Clin Orthop Relat Res 1994; 305: 69-80.25.

40. Gansslen A, Pape HC, Lehmann U, Lange U, Krettek C,
Pohlemann T. Die operative therapie von instabilen sacrum
frakturen. Zentralbl Chir 2003;128:40-45.

41. Lindahl J, Hirvensalo E. Transpedikulaarinen fiksaati-
olaite pirstaleisten sakrummurtumien hoidossa. Finnish
Journal of Orthopaedics and Traumatology 1998;21(3):219-
224.

42. Allen BL, Ferguson RL. The Galveston technique for L
rod instrumentation of the scoliotic spine. Spine 1982,7:276-
284.

43. Sanders D, Fox J, Starr A, Sathy A, Chao J. Trans-
sacral-transiliac screw stabilization: Effective for recalcitrant
pain due to sacral insufficiency fracture. J Orthop Trauma
2016;30:469-473.

44, PohlemannT, Gansslen A, Schellwald O, Culemann
U, Tscherne H: Outcome after pelvic ring injuries. Injury
1996;27(Suppl 2):5-B31-38.

Suomen Ortopedia ja Traumatologia Vol. 42

1+2019S0T 23



Hip Arthrodesis — Is there an option in 2019?

A. Gdnsslen', St. Grechenig?

Klinikum Wolfsburg, Sauerbruchstrasse 7, 38440 Wolfsburg, Germany
AUVA-Unfallkrankenhaus Klagenfurt. Waidmannsdorfer Str. 35, 9020 Klagenfurt am Woérthersee,

Osterreich

Introduction

Posttraumatic hip problems can result in significant
daily impairments. In the older population group,
total hip arthroplasty represents as the gold standard
with high rates of pain reduction and good to excel-
lent functional results.

Sometimes, in younger patients, hip joint
failure can develop as a result of severe degener-
ation of the hip joint after acetabular fractures,
femoral head necrosis, hip dysplasia and other
consequences of hip diseases.

Long-term results of THA in patients < 35 years
have been disappointing, with revision rates of 33%
to 45% [1-5].

For long-time, hip joint arthrodesis was rec-
ommended in younger patients as an alternative to
hip replacement, as hip arthrodesis provides ade-
quate pain relief, enables an active lifestyle, and may
permit later conversion to THA. Therefore, arthro-
desis may be considered as an option.

Effects of Hip Arthrodesis

Liechti analyzed and described the basic principles
of hip joint arthrodesis in detail [6].

The optimal position for arthrodesis of the hip
joint is not well defined. Thus, the effect of arthro-
desis in different positions has to be analyzed to
guide for an individual recommendation. The fol-
lowing consequences have to be considered, when

deciding for hip arthrodesis. Effect of

* flexion/extension position
*  rotational position
*  ab-/adduction

A detailed biomechanical understanding is there-
fore crucial.

Effects of Flexion

Any change in hip position, whether it is flexion or
extension, results in some tilting of the whole pelvis.
Pelvic tilting, anterior or posterior tilting, results
in an unphysiological position of the lumbar spine
with a resulting increase or decrease in lordosis.
Therefore, adequate flexibility of the lumbar spine
has to be tested and clinically analyzed. Any lum-
bosacral functional impairments can be considered
a contraindication for relevant flexion or extended
positioning of the femur [6], as from the functional
point, unphysiological mobility can result in detri-
mental complaints.

o effects of 40° of flexion position: it is almost
impossible to adequately stand because of the
resultant severe lordosis, which increases the
load on the non-arthrodesed contralateral side;
functionally, a very short non-weight-bearing
phase of the gait cycle is present; the main
action occurs at the knee level, therefore an
intact knee joint is mandatory; relevant lordosis
is still present during stepping on the arthro-
desed leg; advantages of this position include
easy/uneventful climbing stairs and comfortab-
le sitting without severe kyphosis

o effects of 20° of flexion position: this posi-
tion results in moderate lordosis during stan-
ding and marked lordosis by stepping forward
with the opposite leg; a physiological lordosis
results while weight bearing on the arthrodesed
leg; climbing stairs is facilitated by reduction of
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lordosis and sitting is comfortable. if adequate
kyphosis is possible

o effects of 0° of flexion position: this posi-
tion allows ideal standing on the arthrodesed
leg; if a lumbar lordosis reserve is present, this
allows sufficient and adequate contralateral
step forward, but the stride length is reduced
due to impossible further pelvic reclination; in
contrast, climbing stairs becomes difficult and
sitting is usually uncomfortable

A (hyper)physiological mobility of the lumbar
spine area, the contralateral hip-joint and the
ipsilateral knee joint support adequate results of
flexion positioning.

Additionally, any flexion position flexion results
in some a.p. abduction. It should be considered,
that a discrepancy between real and radiographic
angles of 2° to 3° has to be expected [6]. From a
functional point of view, an individual decision is
recommended as

*  adequate flexion is important to allow sitting
*  extension is better for standing

For planning, the flexion-extension arc of contralat-
eral hip and the lumbar spine motion (40° allows
best gait) have to be analyzed.

The 20° flexion position is favored in the young
adult, manual laborer who stands most of the
time, while a 30-40° flexion position is more
recommended for older people, who prefer to sit.

Effects of abduction/adduction

Any unphysiological abduction or adduction results in
some lateral tilting of the pelvis which can be compen-
sated by the corresponding curvature of the vertebral
column (scoliosis) [6].

It is well known from lower extremity reconstruc-
tive procedures, that in a neutral position, the me-
chanical lower extremity axis is orientated perpendicu-
lar to a transverse axis through the pelvis (through the

inferior margins of both sacroiliac joints), whereas the
anatomic femoral shaft axis has an average angle of 6°
adduction to the mechanical axis.

Thus, alignment in the frontal plane has great-
est effect on gait because of its relationship to leg
length equality [7].

It is supposed, that an adduction position of 3°
results in a leg length shortening of 1cm, and an
abduction position of 3° in a lengthening of 1cm,
respectively.

Overall, some pelvic obliquity is the conse-
quence, which functional consequence is not clearly
defined. It is expected, that this results in a tendency
to walk slower [8].

Beaulé stated, that arthrodesis in patients with
bilateral equal leg length results in an acceptable
leg shortening <2cm. A leg length discrepancy of
2-4cm can be compensated by an abduction posi-
tion, while >4cm should be avoided. In leg length
differences of >4cm a two-stage reconstructive
procedure should be considered [9].

A resulting abduction/adduction of >6° is associated
with a negative effect on the overall outcome [7-9].

Effects of Rotation

Several aspects have to be considered, when address-
ing rotation hip position:

* arthrodesis in internal rotation results in trip-
ping over the inturned foot and therefore a
“lateral” knee flexion

e fixed external rotation increases the load the
knee during flexion, but slight exterbnal rotati-
on facilitates putting on and taking off shoes as
well as performing routine foot care

Overall, rotational position out if the neutral
position can lead to disabling symptoms, especially,
if the ipsilateral knee joint presents with an
unphysiological function.

Optimal Hip-joint Arthrodesis Position

A too excessive abduction and adduction should be
avoided and ,playing” with add-/abduction for leg
length balancing is recommended.
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Due to its negative functional effects, relevant inter-

nal rotation positioning should be avoided.
Historically, several authors defined the optimal

hip position individually [6, 10-12]:

Watson-Jones (1956) proposed: 30° flexion, 10-15°

abduction

Barmada (1976) proposed: 30° flexion, 10-15° ad-

duction, 5° exterbnal rotation

Liechti recommended: 15-20° flexion, 0-5° adduc-

tion, 0-5° external rotation

Callaghan (1985) proposed: 35-40° flexion and 5°

adduction

The present recommended optimal positions of hip
joint arthrodesis are defined as 20° - 30° flexion,
5° adduction and 5° - 10° external rotation with
a minimal leg shortening (within 1 - 1.5 cm) [9].

A recent biomechanical gait analysis in children
after hip arthrodesis recommended the 0° rotation
of hip fusion as an ideal position, as it allows a better

step length of the contralateral hip [13].

Consequences of Hip Arthrodesis

The consequences of hip joint arthrodesis to ad-
jacent joint is of functional relevance. The effect
on the ipsilateral knee joint, the contralateral hip
joint and the lumbar spine region, as already ana-
lyzed, and the effect on gait have to be discussed
in detail.

* ipsilateral knee: an intact ipsilateral knee joint
is the necessary prerequisite for good functio-
nal results; any ankylosis/arthrodesis of the
knee absolute contraindication; present de-
generative changes often result in inadequa-
te flexion, which is functionally disadvanta-
geous; in cases of existing valgus deformity,
this deformity can be increased due to hip ar-
throdesis and therefore supracondylar osteo-
tomy has to be considered [9]; Hauge et al.
reported long-term consequences of hip an-
kylosis and reported osteoarthritic changes
in 65% after 22 years with 51% exhibiting a
valgus knee joint [14]

*  contralateral hip joint: arthrodesis leads to an
increase of the functional load and therefore,
perfect clinical results can only be expOected in
hip joints with full range-of-motion; if flexion
is impaired, the hip planned for arthrodesis
should be positioned in increased flexion to
obtain an adequate stride length; if flexion of
the arthrodesed hip is low, this results in some
circumduction which can result in painful ro-
tational loading of the mobile hip [9]; in cont-
ralateral hips with an arthritic risk a redcuced
functional outcome can be expected [15]

*  gait disturbsances: arthrodesis results in a shor-
tened stance phase, a prolonged swing phase,
shortened step length (results in a slower gait
velocity) and an increases stride length; the
latter results in a greater anterior pelvic tilt,in-
creased lumbar lordosis and greater flexion/ex-
tension excursion of the mobile hip [6]

No hip joint should be performed without
adequately analyzing the adjacent joints, e.g.
the ipsilateral knee, the contralateral hip and the
lumbar spine.

Long-term Consequences

Beaulé et al. summarized the literature and reported
on limitations of daily living activities, limitations
of sexual activity, problems of ipsilateral knee, prob-
lems of contralateral hip and low back problems
after hip arthrodesis [9].

Low back pain was observed in 2/3 of patients,
ipsilateral knee pain in 35-57% and clinical impair-
ments of the contralateral hip in 19-26% [12, 16].
Recently, three analyses were published:

*  an analysis of 34 patients 26-52 years after hip
arthrodesis reported on subjective satisfied with
an ability to adequately work and perform daily
activities, despite % reported on some low back
pain, 53% reported on ipsilateral knee pain,
11.8% on contralateral knee pain and 14.7%
on contralateral hip pain; low back pain and ip-
silateral knee pain appeared late after minimum
of 24 years after initial surgery [17]
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*  Schaffroth et al. reported on long-term results
of 30 patients after hip arthrodesis with a mean
follow-up of 18.2 years [18]; subjective pain
(VAS) was 1.9 for the arthrodesed hip and 2.0
for the contralateral hip, identical values were
reported for both knees; low back pain was
higher with an average of 3.6; the mean walking
capacity was 115 minutes

*  Vicente et al. analyzed 56 patients after a mean
of 21.6 years and reported on satisfactory
results in 85.7%; low back pain was reported
in nearly 20% and ipsilateral knee osteoarthri-

tis in 7% [19]

The ideal candidate for hip joint arthrodesis
is the young adult with severe monoarticular
disease, with no preexisting lumbar, ipsilateral
knee or contralateral hip disease and when
contraindications are present for THA (active hip-
related sepsis). Additionally, it can be a salvage
procedure in the multiply operated THA.

Conversion to THA

Later conversion to THA is an option in cases with
on-going clinical and functional impairments of
surrounding joints [18, 20].

Beaulé et al. summarized the literature up to
2002 and reported on overall good to excellent
results after conversion surgery [9].

A relevant improvement of low-back pain of
60-80% and an improvement of knee pain of
40-50% was reported. Overall, a good to excellent
functional hip results on the affected hip was ob-
served in a high percentage (60-90%). Recent anal-
yses confirmed these results [21-26].

Opverall, good to excellent results can be ob-
tained after conversion of hip arthrodesis to THA
with comparable results to primary THA [23]. An
increased risk of heterotopic ossifications should be
considered [21].

Summary

Hip arthrodesis is still an adequate indication for se-
lected young patients and can result in adequate pain
relief for at least two decades. Conversions to THA is
a good option after development of clinical failures.
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Avoiding axillary nerve injury during minimally invasive

plate osteosynthesis of the humeral shaft

Peter Grechenig, Jan Dauwe, Gloria Hohenberger, Angelika Schwarz, Christoph Grechenig, Axel

Gdinsslen.

The aims of this study were to clarify the proximity of the axillary nerve (AN)
to the osteosynthesis material during minimally invasive plate osteosynthe-
sis (MIPO) of the humeral shaft from a dorsal approach and to evaluate the
elongation of the nerve during the performance of MIPO from the transdeltoid
approach. In 20 upper extremities from human adult cadavers, a 3.5 mm LCP
extra-articular distal humerus plate was inserted through a minimally invasive
approach including two incisions. The radial nerve (RN) was depicted and a
blunt raspatory was advanced in a proximal direction in order to undermine the
AN. Followed by blunt undermining of the triceps muscle, the longest suitable
plate was advanced under nerve protection starting from first incision towards
proximally and fixed by locking screws. Following dissection, the relation of the
AN to the plate and the distance between the AN and the RN were evaluated.
In 42 humeri, an 8-, 10- and 12-hole Philos plate (once a straight and once a
helically twisted version) were applied from proximal to distal to the bone and
the highest distance between the plate and the humerus (plate-bone-dis-
tance) was evaluated. The AN lay on the plate in 65%, but was never situated
below the plate. The distance between the AN and RN was at a mean of 93.49
mm. In all plate lengths, the helical plates had a statistically significantly lower
plate-bone-distance when compared to the straight plates. This technique for
humeral shaft MIPO from the dorsal approach proves to be a simple and safe
procedure. However, the possible location of the AN on the proximal part of
the plate has to be kept in mind and makes dissection of the nerve essential.
Further, during MIPO from the ventral approach, pre-contoured twisted Philos
plates stretch the axillary nerve significantly less when compared to straight
Philos plates.

Introduction

Humeral shaft fractures represent common inju-
ries, concerning approximately 1-3% of all fractures
in adults [1-3]. In most of the cases, a conservative
regime may be performed however this may lead to
non-union rates from 2% up to 23% [4].

For surgical intervention, plate osteosynthesis
and antegrade intramedullary nailing represent the

most common options. Nevertheless, the optimal
treatment regime is still under discussion [4]. Here,
open reduction and internal fixation (ORIF) enables
the surgeon anatomical reduction. However, this
technique requires extensive soft tissue stripping
[4-6] and radial nerve (RN) palsies have been report-
ed in up to 17.6% [7]. Further, antegrade intramed-
ullary nailing, although representing a minimal-
ly invasive technique [8], may result in iatrogenic
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tendon lesions of rotator cuff as well as long head of
biceps muscle with postoperative chronic shoulder
pain [9-12]. In the last decade, minimally invasive
plate osteosynthesis (MIPO) has been popularised
as a convenient alternative to the common therapy
options. It has resulted in satisfactory outcomes in
several clinical studies [2, 7, 8, 13, 14] and enables
reduced soft tissue dissection and earlier postopera-
tive mobilisation in comparison to open approaches
[2]. Additionally, fewer cases of infection and RN
palsies have been reported [4].

Since the current literature mainly focusses on
injuries of the RN, the aims of this study were to
clarify the proximity of the axillary nerve (AN) to
the osteosynthesis material during MIPO of the
humeral shaft from a dorsal approach and to eval-
uate the elongation of the nerve during the perfor-
mance of MIPO from the transdeltoid approach.

Materials and Methods

Study sample

A total of 20 unpaired upper extremities and 42 dis-
sected humeri from human adult cadavers donated
to science, embalmed with Thiel’s method [15, 16],
were investigated. All investigated cadavers were
donated to the Department of Macroscopic and
Clinical Anatomy of the Medical University Graz
under the approval of the Anatomical Donation
Program of the University of Graz and according to
the Austrian law for donations. Exclusion criteria in-
volved evidence of prior interventions or trauma as
well as malformations in the area of interest.

Plate Application and measurement pattern
during MIPO from the dorsal approach

As the first step, an approximately 4 cm incision
was performed at the dorsal side of the lateral epi-
condyle (LE) followed by blunt undermining of the
triceps muscle. Next, a 4 cm long incision was con-
ducted 4 cm distal to the distal border of the deltoid
muscle in the line between the apex of the olecra-
non and the posterior edge of the acromion. The
RN and its accompanying vessels were depicted in
the interval between the lateral and medial heads of
the triceps. In order to undermine the AN, a blunt
raspatory was advanced in a proximal direction. A
3.5 mm LCP extra-articular distal humerus plate

(Synthes GmbH, Solothurn, Switzerland) was in-
serted through this minimally invasive approach
under protection of the RN from distal to prox-
imal. The plate was advanced proximally under
protection of the nerve and was then fixated with
two locking screws. A third incision with a length
of approximately 4 cm, starting from the distal
border of the deltoid muscle in a proximal direc-
tion, was conducted. Following splitting of the
muscle, the AN was exposed and its relation to the
plate was evaluated. Primary, the humeral length
(HL) which was defined as the distance between
the tip of the greater tubercle and the most distal
part of the LE was measured. Next, the performed
incisions were connected and the skin and subcu-
taneous tissues removed. The relationship of the
AN to the proximal margin of the plate was exam-
ined. Here, it was noted on which plate hole the
nerve was located, if applicable. Additionally, the
distances between the LE and the AN and between
RN and AN were measured.

Elongation tests during the transdeltoid
approach

In each of the bones, an 8-, 10- and 12-hole Philos
plate (Synthes GmbH, Solothurn, Switzerland)
was utilised. Here, the respective plate length was
used as a straight and a helical version which was
bended at its middle third in a ventral direction
in an angle of about 70-90° over a distance of two
plate holes. The plates were applied to the humeri
from cranial to caudal and the highest distance
between the plate and the humerus (plate-bone-
distance) was evaluated.

Data analysis

For continuous variables mean and standard de-
viation (SD), median, minimum and maximum
are reported whereas categorical data are described
using frequencies and percentages. Spearman’s cor-
relation coeflicients were used to test possible cor-
relation between HL and the distance between
RN and AN. Wilcoxon rank-sum tests were used
to test whether there are differences between body
sides and the sexes regarding the interval between
the nerves. Student’s t-tests were utilised for evalu-
ation of differences concerning plate-bone-distance
between helical and straight implants. A p-value
below .05 was considered statistically significant.
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Results

Collective

The collective consisted of 20 unpaired upper ex-
tremities (10 right, 10 left) from human adult Cau-
casian cadavers (11 males, 9 females). Their mean age
at time of death was 87.3 years (range 49-96). Since
local soft tissues had been removed at the further 42
humeri, gender identification was not possible.

Outcomes of dorsal MIPO

The HL was at a mean of 312 mm (SD 17.9;
range: 272-359). Regarding the AN, the nerve was
on average located 4.92 mm distal to the proximal
border of the plate (SD: 9.63; range: -18.1 [distal
to the border] - 14.4 [proximal to the border]) and
therefore laid on the plate in 13 specimens (65%;
13/20), see Figure 1. The AN was never located
beneath the plate and was situated proximal to the
posterior circumflex humeral artery in all spec-
imens. The interval between the LE and the AN
was at an average of 257.48 mm (SD 13.67; range:

Fig. 1: Axillary nerve (AN) situated on the proximal part
of the minimally invasively inserted plate

231.8-286.2). Regarding the distance between the
AN and RN, this was at a mean of 93.49 mm (SD
20.0; range: 62.08-127.1). Spearman’s correlation
coefficients showed that correlation between HL
and the distance between RN and AN was not sig-
nificant (r = .181, p = .446). Wilcoxon rank-sum
tests showed no significant differences concerning
gender regarding the interval between the nerves
(W = 60, p = .456), but there seem to be differ-
ences between the left and right humeri (W = 14,
p = .005), whereas the interval was smaller in left
humeri, however without clinical relevance.

Outcomes of elongation tests

The mean humeral length (HL) was 291 mm (SD:
17.9; range: 260-350). Regarding all plate lengths,
Student’s t-test revealed that the helical plates had
a statistically significantly lower (p < .05) plate-
bone-distance (mean: 8.7 mm; SD: 1.7; range:
5.1-14.5) when compared to the straight plates
(mean: 11.1 mm; SD: 1.6; rage: 5.9-16.1).

Discussion

The aims of this study were to clarify the proximi-
ty of the axillary nerve (AN) to the osteosynthesis
material during MIPO of the humeral shaft from
a dorsal approach and to evaluate the elongation of
the nerve during the performance of MIPO from
the transdeltoid approach.

During dorsal MIPO, the AN was on average
located 4.92 mm distal to the proximal border of the
plate and therefore laid on the plate in 65% (13/20).
However, it was never located beneath the plate. The
distance between the AN and RN was at a mean of
93.49 mm. For the elongation tests, all plate lengths
had statistically significantly lower plate-bone-dis-
tances for their helical version when compared to
the straight plates.

The tendency to use MIPO instead of common
osteosynthesis techniques has become more popular
in the treatment of long bone fractures recently. Re-
garding the humerus, anterior minimally invasive
plate application has resulted in satisfactory out-
comes in various clinical trials [8, 13, 14]. Further,
the proximity of adjacent neural structures during
the anterior approach has been evaluated in anato-
mical studies. Gardner and colleagues [17] found
the musculocutaneus nerve to be the main structure
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at risk during MIPO and Kfivohldvek et al. [18] did
not observe any injury to the AN in their dissection
study including anterior minimally invasive plating
on 24 specimens.

In conclusion, MIPO from the dorsal approach
proves to be a simple technique as indicated by our
results. However, the mean distance of 93.49 mm
between the RN and AN has to be kept in mind.
Dissection of the AN is indicated during the use of
long implants since the nerve was located directly on
the plate in the most cases (65%) in study sample.
Further, during MIPO from the ventral approach,
pre-contoured twisted Philos plates stretch the
axillary nerve significantly less compared to straight
Philos plates.
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Kipea olkapaa — Nain tutkin

Thomas Ibounig’, Tuomas Léhdeoja’ ja Juha Paloneva?
1. HYKS, ortopedian ja traumatologian klinikka, Helsinki ja Helsingin yliopisto
2. Keski-Suomen keskussairaala, kirurgian klinikka, Jyvdskyld ja Itd-Suomen yliopisto

Patient history combined with basic clinical examination and plain radiography
often provides a preliminary diagnosis accurateenough to initiate treatment
of shoulder pain. An injury resulting in severe pain or loss of mobility raises
suspicion of a fracture, dislocation or significant tendon injury, which should be
diagnosed withoutdelay.Clinicalexaminationincludesinspectionand palpation
as well as assessment of active and passive range of motion. It is rounded up by
evaluation of muscle strength and joint stability. A plain radiograph should be
taken in all cases involving a significant trauma or prolonged symptoms.

Johdanto

Olkapii on vaivannut jopa joka neljittd suomalais-
ta viimeksi kuluneen kuukauden aikana (1). Olka-
pidkipu on kaikista tukielinvaivoista kolmanneksi
yleisin hoitoon hakeutumisen syy. Vuosittain noin 3
% yli 18-vuotiaista hakeutuu lddkirin vastaanotolle
uuden olkapdivaivan vuoksi (2). Olkapotilaan diag-
nostiikka koetaan usein vaikeaksi. Esitiedoilla, yk-
sinkertaisella kliiniselld tutkimuksella ja natiiviron-
tgenkuvalla on kuitenkin useimmiten mahdollista
pidstd oikeaan tai riittdvdn tarkkaan diagnoosiin,
jolloin oikea hoito voidaan kiynnistdd. Olkapotilas-
ta tutkittaessa on tirkedd tunnistaa tai sulkea pois
mahdolliset vakavat ja kiireellisti hoitoa vaativat sai-
raudet. Piivystyksellisesti tulee todeta muun muassa
murtumat, sijoiltaanmenot sekd infektiot ja kiireel-
lisesti (Iihetteen kiireellisyysluokitus 8-30 pv) tapa-
turmaiset jinnerepeimit sekd pahanlaatuiset sairau-
det. Kiireettomien sairauksien osalta vaivan laatu
tulee selvittdd riittdvin tarkkaan hoidon aloittami-
seksi. Tavallisimmat olkasairaudet ovat hyvinlaatui-
sia. Niitd ovat olkapddn jinnevaivat, nivelen epiva-
kaus, jadtynyt olkapdi ja nivelrikko.

Esitiedot

Kipu on olkaoireista tirkein syy ladkirin vastaan-
otolle hakeutumiseen. Muita tavallisia oireita ovat
sijoiltaanmeno, muljahtelu, liikerajoitus ja voiman
heikentyminen. Tyypillisid olkasairauksia ja niiden
oireita on lueteltu taulukossa 1. Oireen alkusyy ja
kesto tulee mairittdid. Tuoreeseen merkittdviin
vammaan liittyvd voimakas kipu tai huomattavasti
rajoittunut liikelaajuus antavat aiheen epiilli mur-
tumaa, sijoiltaanmenoa tai laajaa jinnevauriota,
jotka tulee diagnosoida kiireellisesti. Vakavaan sai-
rauteen viittavat varoitusmerkit on esitetty taulukos-
sa 2. Vamman puuttuminen tai kipeytyminen lievin
vamman jilkeen viittaa useimmiten rappeumaperii-
seen syyhyn.

Esitietoihin kuuluvat my®s aikaisemmat sairau-
det (erityisesti reuma- ja sydpitaudit, endokrinolo-
giset sairaudet sekd aiemmat tapaturmat ja olkaleik-
kaukset), elintavat (tupakointi ja alkoholin kiytto),
toimintakyky (ty6- ja vapaa-aikana), toteutetut
hoidot seki oiretta pahentavat ja helpottavat tekijit
(Kuva 1) (3).

Myos potilaan idlli on merkitysti. Olkanivelen
loysyyttd esiintyy yleisimmin nuorilla (alle 30-vuo-
tiailla), ja siihen saattaa liittyd myos olkalisikkeen
alle paikantuva kipu ja pinneoire. Keski-idssd olka-
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Taulukko 1. Yleisimmdit olkavaivan aiheuttajat sekd tyypilliset oireet ja I8ydokset (3).

Olkapdd

Kiertdjdkalvosimen jdnnevaiva

Levossa, rasituksessa tai molemmissa tuntuva kipu, joka paikantuu
olkapaan tai olkavarren yldosan ulkosyrjan alueelle

Rasituskipu ilmenee etenkin vaakatason ylapuolisissa liikkeissa. Lapai-
sevaan repeamaan liittyvia oireita ovat lisaksi aktiivisen liikelaajuuden
rajoittuminen ja voiman aleneminen.

Jddtynyt olka,
nivelkapselin tulehdus,
“frozen shoulder”

Oireet vaihtelevat lievdsta kivusta lahes sietamattomaan kipuun
Aktiivisten ja passiivisten liikeratojen rajoittuminen kaikkiin suuntiin,
eniten ulkokiertoon. Liikerajoitukset seuraavat kipua joidenkin kuu-
kausien viiveella.

Rontgen ja kaikututkimus usein normaalit

Olkanivelen instabiliteetti

Sijoiltaanmeno tai sen pelko, muljahdustuntemukset

Olkanivelen nivelrikko

Yleensa lievaa tai kohtalaista kipua, rutinaa liikkeissa, passiivisen liike-
radan rajoitusta, pidemmalle edenneessa nivelrikossa leposarkya.
Rontgen, magneettikuvaus: nivelrikkomuutokset

Olkanivelen artriitti

Tulehdusoireet bakteeriperdisessa ja reumaattisessa tulehduksessa:
punoitus, turvotus, kuumotus, kipu

Taustalla voi olla leikkaus tai injektio hiljattain.

Usein yleisoireita kuten kuumeilua, vilunvaristyksia, huonovointisuutta
CRP ja La usein koholla

Kaikututkimuksessa ja magneettikuvassa usein artriittiin sopivat
I6ydokset.

Akromioklavikulaarinivelen nivelrik-
ko, kipu

Paikallinen palpaatiokipu
Kuvantamistutkimuksissa nivelrikko

Hermopinne tai neuriitti

Kipu, lihasten surkastuminen
Deltoideus voi surkastua n. axillariksen vauriossa ja supraspinatus seka
infraspinatus n. suprascapulariksen vauriossa

Olkapddhdn liittymdton syy

Kaularankaperdinen sdteilykipu

Radikulaarinen kipu

Helpottuu usein kddet ylhaalla ja niskan takana
Pahenee kddet alhaalla

Kaularangan liikkeet ovat usein rajoittuneet

TOS (rintakehdn yldaukeaman pin-
neoireyhtymd)

Yldraajojen vasyminen ja puutuminen hartiatason ylapuolisissa toimis-
sa

CRPS (alueellinen kipuoireyhtymd)

Raajan kipu ja turvotus, ihon vari- ja lampétilamuutokset

Pahanlaatuinen kasvain

Patologinen murtuma; yleisoireita, kuten vasymystd, pahoinvointia,
laihtumista, kipua

Keuhkon karjessa sijaitsevan syévan (Pancoastin tuumori) oire saattaa
olla hartiaseudun sarky, ylaraajan heikkous ja Hornerin oireyhtyma

Sisdelinperdinen heijastekipu

Sepelvaltimotautiin liittyva olkakipu pahenee muussakin fyysisessa
kuormituksessa kuin ylaraajatydskentelyssd, kuten portaiden nousussa
ja ripedssa kavelyssa

Taulukko 2. Olkakipupotilaan varoitusmerkit. Muokattu viitteestd (3).

Merkittava trauma

Tulehdukseen viittaavat 16ydokset

Yleisoireet: kuumeilu, yohikoilu, laihtuminen

Aikaisempi syopdkasvain tai sen epaily

Olkapaan turpoaminen tai selittamaton epamuotoisuus

Akillinen olkavarren liikkeiden heikkous tai liikelaajuuksien selva pieneneminen

Epadily heijastekivusta (sydadnoireet, hengenahdistus, sappioireet)
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Anamnessi

Direiden sy,
Totewtatut hoidot
Aikaisammat sairsudet

Eliininen tutkimus
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Liha
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tutkimuk sat
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Kuva 1. Kliinisen tutkimuksen ja diagnostiikan periaatteet. Muokattu viitteestd (3).

nivelen jinnevaivat ja jadtynyt olkapid yleistyvit, ja
iakkailld nivelrikko ja jinnerepeimit ovat tavallisia.
On hyvi huomioida, etti kiertdjikalvosimen repei-
miit ovat ifikkiilli usein oireettomia (4).

Kliininen Tutkimus

Potilasta tutkittaessa keskeisid ovat olkapddn ja la-
paluun inspektio ja palpaatio seki liikelaajuksien,
voimien ja stabiliteetin testaaminen. Potilas tutki-
taan ylivartalo paljaana. Riisumisen yhteydessd ar-
vioidaan olkapiin toimintaa.

Havainnointi. Hartioiden, olkapiiden ja olkavar-
sien symmetrisyys arvioidaan. Kuoppa hartiassa
ylemmin (m supraspinatus) tai alemman lapali-
haksen (m. infraspinatus) alueella viittaa kyseisen
kiertdjikalvosimeen liittyvdn lihaksen surkastumi-
seen useimmiten jinnevaurion, harvemmin her-
mosairauden seurauksena. Myos olkanivelen tai ol-
kalisike-solisluunivelen (AC-nivel) sijoiltaanmeno
on usein silmin nihtivissi. "Kippari-Kallen hauis”
osoittaa hauislihaksen pitkin pdin jinteen katken-
neen. likkdaammilld cdhin liictyy usein myds kiertd-
jikalvosimen jinteen vaurioituminen.

Lapaluun asento ja liikerytmin poikkeavuu-
det huomioidaan. Siirottava lapaluu saattaa viitata
hermovaurioon tai nivelen loysyyteen. Normaalis-
sa lapa-olkarytmissi olkavarren loitonnus alkaa ol-
kanivelestd ja vasta mydhemmin litkkeeseen tulee
mukaan myos lapaluun kierto. Poikkeavalla lapa-ol-
karytmilld tarkoitetaan sité, ettd olkavarren loiton-
nus tapahtuu lapaluun kiertymisend epitasaisesti tai

normaalia aikaisemmin olkanivelen pysyessi litkku-
mattomana tai vain vihin liikkkuvana. Poikkeava lii-
kerytmi liittyy usein jinnevaivaan (kivun aiheuttama
liikkeen estyminen tai voiman puute) tai jiykkyyteen
(jadtynyt olkapai tai nivelrikko), mutta niilld oireil-
la ja 16ydoksilli ei ole aina selvii syy-seuraussuhdetta.

Palpaatiolla ~ voidaan  todeta  olkalisike-
solisluunivelen oireileva nivelrikko ja epivakaus,
vahvistaa  havaittu lihaksen surkastumisepiily
ja paikantaa akuutin vamman kohta. Muut
palpaatioldydokset epispesifisempii,
eiki esimerkiksi etuosan palpaatioarkuus ole
tunnusomaista millekddn tietylle olkasairaudelle.
Laaja-alainen  olkapdin ja  hartian
palpaatioarkuus kuitenkin  useammin
toiminnalliseen tai olkanivelen ulkopuoliseen kuin
rakenteelliseen ongelmaan.

Liikelaajuudet asteina ja kivun ilmaantuminen
liikkeessi  kirjataan  etukautta noston ja
loitonnuksen yhteydessi. Liikelaajuus arvioidaan
goniometrilld tai silmdmairiisesti ja sitd verrataan
terveeseen puoleen. Uloskiertolaajuus midritetdin
kyynirpdiden ollessa 90 asteen koukussa kiinni
kyljessi. Sisidnkierto mdiiritetddn kirjaamalla
nikamataso, johon kimmenselkid nousee selkii
pitkin. Passiivinen liikelaajuus ja kyky sdilyttdd
asento kidesti irti padstimisen jilkeen (ks.
pitotestit jiljempind) tutkitaan, mikili todetaan
puoliero tai vaje akriiviliikkeissd. Kipu rajoittaa
usein aktiivisia litkkeit4.

Kevyesti liikettd auttamalla saavutetaan usein
tdysi liikelaajuus, jolloin jidtyneeseen olkapiihin
tai nivelrikkoon liittyvi nivelkapselin kireys voidaan

ovat

alueen
viittaa
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helposti sulkea pois. Nivelkapselin kireyden arvi-
ointia voidaan tiydentdd testaamalla ja vertaamal-
la sisdin- ja uloskiertoa toiseen puoleen 90 asteen
loitonnuksessa, jolloin saadaan vield tarkempi arvio
etu- ja takakapselin toiminnasta. Pelkistdin aktiivi-
sen liikelaajuuden viheneminen viittaa lihas- tai jin-
neperiiseen ongelmaan tai kivun aiheuttamaan liik-
keen estymiseen.

Lihasvoimat tutkitaan loitonnuksen sekd ulos- ja si-
sadnkierron osalta toiseen puoleen vertaamalla. Mo-
lemmat yliraajat tutkitaan samanaikaisesti. Kivun
ilmeneminen testattaessa viittaa kuormitettavan
jinteen ongelmaan. Voiman arvioinnissa riictdd sa-
nallinen arvio suhteutettuna terveeseen puoleen
(normaali ja symmetrinen; lievisti, kohtalaisesti tai
voimakkaasti heikentynyt; puuttuu). Voiman heik-
kous kertoo testatun lihaksen todennikoisestd toi-
mintahdiriéstd: joko vaurioitunut jinne ei vilitd
voimaa olkaluuhun tai lihas ei supistu. Kivun aihe-
uttamaa voiman heikentymistid voi kuitenkin olla
vaikeaa erottaa todellisesta lihaksen tai jinteen toi-
mintahairidsti.

Ylemmain lapalihaksen voima testataan ala-asen-
nossa loitonnuksessa. Alempi lapalihas (m. infraspi-
natus) janteineen on olkavarren piidasiallinen ulos-
kiertdji silloin, kun raaja on vartalon sivulla alhaalla,
joten voima testataan tutkijan vastustaessa ulos-
kiertoa kyynirpain ollessa 90 astetta koukistettuna
kyljessd kiinni ja kyynirvarren osoittaessa suoraan
eteen. Lavanaluslihaksen (m. subscapularis) toimin-
taa voidaan tutkia luotettavimmin erityistesteilld. Si-
sddnkiertoon osallistuu useita lihaksia, joten sisddn-

Taulukko 3: Olkadiagnostiikan parhaat testiyhdistelmit (7)

kierto edelld mainitussa asennossa on epiluotettava
minkddn yksicedisen sisddnkiertolihaksen testini.
Parhaimpia lavanaluslihaksen testeji on lift off -testi.
Jos sisddnkierto on rajoittunut, voi belly press -testi
antaa luotettavampaa tietoa (ks. olkapdin erityistes-
tit jiljempini).

Muut asiat. Kainalohermo (n. axillaris) toimii
yleensi hyvin, jos ihotunto olkavarren yliosassa
ja hartialihaksen (m. deltoideus) jinnittyminen
loitonnusliikkeessi ovat normaalit. Tarvittaessa, ja aina
vamman yhteydesssi, tutkitaan yliraajan distaalisempi

sensomotoriikka, verenkierto seki kaularanka.

Olkapddn erityistestit

Erilaisia olkasairauksien diagnosointiin tarkoitettuja
testi-tautiyhdistelmii on kuvattu noin 170 (5). Monen
erityistestin positiivisen testituloksen uskottavuusosa-
miiri (positive likelihood ratio), joka ilmaisee, kuinka
moninkertaiseksi testin mittaaman diagnoosin toden-
nikoisyys suurenee, kun testi tai testiyhdistelmi on
positiivinen, on lihelld arvoa 1. Téllaisten testien arvo
on vihiinen. Mikéin yksittdinen testi ole patognomo-
ninen. Parhaiten toimivia ovat olkanivelen apprehen-
siontesti instabiliteetin diagnostiikassa sekd pitotestit
(lag signs) kiertdjikalvosimen repeimien yhteydessi
(6). Yksittdisten testien ohella suositellaan testiyhdis-
telmid, koska niilld pddstineen parempaan diagnosti-
seen osuvuuteen (Taulukko 3) (7). Olkapéin jinne-
vaivojen Kiypi hoito -suosituksen yhteydesti 16ytyvit
sihkoinen tausta-aineisto ja videot (3).

Patologia Testiyhdistelmid LR+
Kiertdjdkalvosimen repedmdi (12) 11kd >65 ja 10
2 Ulkokiertoheikkous ja
3 Yosarky
Kiertdjdkalvosimen repedmd (13) 11kd >60 ja 28
3 Drop arm -testi ja
4 Ulkokiertoheikkous
Anteriorinen instabiliteetti (14) (trau- 1 Havahtumistesti ja 40
maattinen) 2 Relokaatiotesti

LR+ = positiivinen ennusteosamddird; ilmaisee kuinka moninkertaiseksi testin mittaaman diagnoosin
todenndkoisyys kasvaa testin tai testiyhdistelmdn ollessa positiivinen.
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Havahtumistesti (apprehensiontesti). Instabiliteettia
epiiltiessd luotettavimmaksi on osoittautunut ha-
vahtumistesti (apprehension-koe). Testi suositellaan
tekemidn potilaan maatessa seldllidn olkapdi tut-
kimuspdydin reunalla. Tutkija kiddntdd koukistet-
tua kyynirvartta olkavarsi 90 asteen loitonnuksessa
rauhallisesti uloskiertoon. Havahtuminen (ikillinen
nivelen hallinnan palauttaminen lihasjinnitykselld)
tai sijoiltaanmenon pelko viittaavat eteenpdin suun-
tautuvaan epivakauteen. Pelkki kipu testissd ilman
muita oireita ei viittaa epavakauteen eikd ole "posi-
tiivinen havahtuminen” (8).

Relokaatiotesti (anteriorinen instabiliteetti). Ha-
vahtumistestid voidaan tiydentdd relokaatiotestilli.
Mikili havahtumistesti on positiivinen, uloskier-
to jad muljahduksen pelon vuoksi usein vajaaksi.
Relokaatiotestissa tutkija tukee potilaan olkaniveltd
edestd ja uusii tutkimuksen. Testitulos on positiivi-
nen, jos havahtuminen hividi tai sijoiltaanmenon
pelko vihenee ja uloskiertolaajuus lisadntyy (8).

Uloskierron pito -testi (ylempi ja alempi lapali-
has). Tilli testilla tutkitaan uloskiertijien toimivuus.
Tutkija pitad potilaan kyynirp4in suorassa kulmassa
ja olkavarren 20 asteen loitonnuksessa. Sen jilkeen
tutkija vie olkanivelen maksimaaliseen passiiviseen
uloskiertoon ja padstid kiddestd irti  (potilaan
kyynirpdd tuetaan edelleen toisen kiden avulla).
Tutkittavan kyvytto myys pita™a” uloskiertoasento
viittaa alemman lapalihaksen toimimattomuuteen:
joko lihas ei supistu tai kiertdjikalvosimessa on sen
alueelle ulottuva vaurio (8).

Lift off testi ja sisdinkierron pito testi (lavanalus-
lihas). Potilas vie kiden vartalon taakse vyotiron
tasolle ja pyrkii tydntimiin kittddn irti vartalosta
tutkijan vastustaessa liikettd. Testilld arvioidaan la-
vanaluslihaksen voimaa. Téssi asennossa tehdiin
myos sisidnkierron pito -testi, jossa kisi pidetdin
irti seldsti. Pidstdessidn otteensa tutkija pyytdi
potilasta pitimiin timin asennon. Kyvyttdmyys
pitdd asento viittaa lavanaluslihaksen toimimatto-
muuteen tai sen jinnerepeimiin (8).

Belly press testid (lavanaluslihas) suositetaan, jos lift
off -testin suorittaminen ei onnistu olkanivelen ra-
joittuneen sisddnkierron vuoksi. Potilas pitdd kyy-
nirnivelen suorassa kulmassa ja painaa kimmenelld

vatsaansa eli tekee aktiivisen sisadnkierron kyynir-
pddn osoittaessa suoraan sivulle. Testi on positiivi-
nen ja viittaa lavanaluslihaksen repeimiin, mikali
kyyndrpdd pettdd taaksepdin, ranne koukistuu ja
voima on heikentynyt, kun tutkija yritedd vetdd kiced
irti vatsalta (8).

Pinneoire (ylempi lapalihas) liittyy usein kiertéjikal-
vosinongelmaan. Testiss olkalisikkeen alainen kipu
esiintyy tyypillisesti aktiivisessa loitonnuksessa voi-
makkaimmiltaan noin 60 ja 120 asteen vililla (8).

Drop arm (ylempi lapalihas). Tutkija nostaa poti-
laan yliraajan passiivisesti maksimaaliseen loiton-
nukseen. Otteen piistiessidn tutkija pyytdd po-
tilasta hitaasti laskemaan yliraajan. Kyvyttomyys
suorittaa liike hallitusti (yliraajan asento pettii tai
“tippuu”) viittaa ylemmain lapalihaksen jinteen re-
peimiin (8). Seki pinneoireen tarkistaminen ettd
drop arm -testi saadaan “kaupanpiillisind”, kun
testataan loitonnusliikelaajuus.

Cross arm- ja cross body testit (olka lisike-solisluu-
nivel). Cross arm -testissd tutkija seisoo potilaan vie-
ressi tutkittavan olkapdin puolella, tukee olkapaitd
yhdelli kidelld ja kyyndrpditi toisella. Olkanivel ase-
tetaan passiivisesti 90 asteen koukistukseen ja kyynir-
pddtd painetaan vastapuolen olkapaitd kohd. Kyy-
nirpddn lihestyessd vastakkaista olkapaitd potilaalta
tiedustellaan  kiputuntemuksia  olkalisike-solisluu-
nivelen alueella (olkalisike-solisluunivelrikko) ja tark-
kaillaan solisluun pdin paikallaan pysymisti (olkalisi-
kesolisluunivelen instabiliteetti). Cross body -testissd
tutkittava tekee vastaavan liikkeen itse (8).

Edelld mainittujen testien lisiksi 16ytyy lukuisia muita
testejd. Usein kiytettyjd ovat esimerkiksi Hawkinsin ja
Neerin (pinne)testit, mutta niiden diagnostinen arvo
ei ole edelld mainittuja testejd parempi.

Kuvantaminen

Diagnostiikkaa tiydennetdin tarvittaessa kuvanta-
mistutkimuksilla ja neurofysiologisilla tutkimuksil-
la (ENMG). Olkapiidiagnostiikan perustutkimus
on natiivirontgenkuvaus, joka tehdiin aina, mikali
oireen alkuun liittyy merkittidvi tapaturma tai oire
on pitkittynyt yli 3-4 viikon mittaiseksi. Tutkimuk-
sen tarkoituksena on osoittaa merkittivit olkanive-
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len ja olkalisike-solisluunivelen rappeumamuutokset,
vammaldydékset (murtumat ja sijoiltaanmenon liitty-
vit) sekd sulkea pois muut luupoikkeavuudet (veren-
kiertohdiri6t, kasvaimet). Rontgenkuvassa nikyvilld
olkalisikkeen muodolla ("koukkumainen akromion”)
ei ole selkedi syy-yhteyttd olkasairauksiin (9). Kierta-
jikalvosin ei ndy rontgenkuvassa, mutta kiertdjikalvo-
simen poikkeavuus voidaan toisinaan todeta episuo-
rasti, jos olkaluun pii on noussut nivelkuoppaansa
nihden yl8s (viittaa laajaan korjauskelvottomaan kier-
tijakalvosimen repeimiin) tai jos olkalisikkeen alla
nikyy pehmytkudoskalkkiumia (joita loytyy oireetto-
milea liki yhtd usein kuin oireisilta).
Kiertijikalvosinta ja monia muita olkapiin alueen
pehmytkudoksia voidaan suoraan tutkia kaiku- ja
magneettikuvauksella. Kaikukuvauksen diagnostiik-
kaan ja hoitolinjan valintaan tuoma lisdarvo kliiniseen
tutkimuksen lisind on kokemuksemme mukaan vi-
hiinen. Kokeneen radiologin tekemin kaikukuvauk-
sen tarkkuus on kuitenkin arvioitu hyviksi (ndyt6nas-
te B) (3). Esimerkiksi lihasatrofioiden arviointi silli on
kuitenkin mahdotonta. Kaikukuvaajan kokemuksen
ja harjaantuneisuuden merkitys on suuri. Kaikuku-
vausta ei tule tehdi ilman edeltivii rontgenkuvausta.
Mikili diagnoosi on huolellisen tutkimuksen-
kin jilkeen epivarma tai suunnitellaan leikkausta,
voi kyseeseen tulla magneettikuvaus, jonka tekemis-
td suositellaan vain olkasairauksien hoitoon perehty-
neen ladkirin lihetteestd, yleensd erikoissairaanhoi-
dossa. Magneettikuvaus on  tutkimusmenetelmistd
monipuolisin. Se ndytdd kiertdjikalvosinjinteiden ja
lihasten kunnon ohella hyvin myds luisen avulsion,
rustorenkaan ja nivelsiteiden vammat, nivelen tuleh-
dusmuutokset, luun ja pehmytosien kasvaimet seki
murtumat ja luuruhjeet esimerkiksi nivelen sijoiltaan-
menon jiljiltd. Magneettikuvauksessa voidaan kiytta
nivelen sisdin ruiskutettavaa tehosteainetta (magneet-
tiartrografia), jolloin herkkyys ja tarkkuus rustoren-
kaan ja nivelsidevammojen seki ei-lapaisevien kierti-
jkalvosinrepedmien toteamisessa paranee.
Tietokonetomografia (TT) on paras olkapiin
alueen luurakenteiden tutkimus. Varjoainetehosteista
TT-artrografiaa voidaan kiyttid myds kiertdjikalvo-
simen tai labrum-ligamenttikompleksin diagnostii-
kassa, jos magneettikuvaus ei onnistu potilaan ahtaan
paikan kammon tai muun vasta-aiheen vuoksi.
Kuvantamistuloksen arvioinnissa on hyvi pitdd
mielessd, ettd poikkeavat kuvantamisloydskset ovat
yleisid oireettomassa viestossd. Esimerkiksi lipaise-

vien kiertdjikalvosinrepeimien esiintyvyys 60-vuo-
tiailla on 25 % ja 80-vuotiailla 50 %, ja olkalisi-
ke-solisluunivelrikon esiintyvyys alle 30-vuotiailla
68 % ja yli 30-vuotiailla 93 % (10) (11). Kuvan-
tamistutkimuksessa tehty poikkeava 16ydés on mer-
kityksellinen yleensd vain, jos se on yhdistettivissi
potilaan oireeseen.

Muita tutkimuksia

ENMG:ti tarvitaan olkasairauksien diagnostiikassa
melko harvoin. Sitd voidaan tarvita yliraajan her-
mopunoksen, kainalohermon, lavanpiillyshermon
(n. suprascapularis) tai pitkin rintahermon (n. tho-
racicus longus) vauriota epiiltdessi. Tutkimuksella
on merkitystd myds erotusdiagnostiikassa.

Laboratoriokokeet ovat tarpeellisia harvoin,
lzhinnd epiiltdessi tulehduksellista tai infektiivistd
nivelsairautta.

Lopuksi

Oireisen olkapdin tutkiminen on helppoa ja nopeaa.
Perustutkimusten ensisijaisena tavoitteena on todeta
tai sulkea pois kiireellistd hoitoa vaativat vakavat sai-
raudet. Esitiedoilla ja yksinkertaisella kliiniselld perus-
tutkimuksella sekd natiivirontgenkuvauksella saadaan
usein riittivisti tietoa. Tilloin voidaan aloittaa oireen-
mukainen tai sairauteen kohdennettu hoito ja arvioida
erikoissairaanhoidon lihetteen tarvetta.
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Virtual Reality and Orthopedics

Arne Schlenzka
University of Helsinki

Virtual Reality (VR) is a computer generated simu-
lated environment. VR has been around for decades
but only recently technological advances have made
it eligible for broader consumer distribution. The
main reason is the development of affordable high
quality VR head mounted displays (HMDs). This
could open doors for VR to establish itself as a tool
for surgical planning and training.

As described by Niklaus E Friederich, there are
three common problems educators and training sur-
geons in these days are facing. First, the tightening
of work hour restrictions for surgical residents, that
are lowering the amount of surgical procedures per-
formed during residency. In addition, the growing
expectation of patients on surgery outcomes and
thereby unwillingness to serve as a training object
for residents. And finally, the growing expenses of
healthcare, that force us to optimize the usage of OR
time, which limits possibility for training (1).

Surgical simulation training has one clear goal:
Acquisition of surgical skills outside of the oper-
ating theatre.

According to a meta-analysis by McGaghie et al,
simulation-based training is more effective than tradi-
tional clinical medical education in achieving specif-
ic clinical skill acquisition goals (2). In another study
Konradsen et al have shown, that virtual reality simu-
lators are particularly useful for training cognitive and
psychomotor skills (3).

In addition to acquisition of surgical skills outside
of the operating theatre it is essential, that these skills
are also transferable to the operating theatre.

A systematic review by Dawe et al. of laparo-
scopic cholecystectomy and endoscopy simula-
tor studies showed, that surgical skills acquired
through simulation-based training are transferable
to the operating theatre (4). Furthermore, a study
by Boza et al. found that simulation-trained junior
residents performed better than general surgeons

on advanced laparoscopic cases (5).

In addition to a healthy self-esteem, it is widely
known, that the basis for extraordinary surgical skills
is solid knowledge of human anatomy. Thereby it is
important, that anatomy is taught in the most intu-
itive way from the very beginning. A recent study
by Weyhe et al indicates, that a 3D virtual reality
environment might be a more intuitive and effective
way to acquire anatomy knowledge than books. (6)

As we can see, it is still too early to say what the
effect on patient and learning outcomes will be, but
there is research evidence from different fields indi-
cating that VR can be a feasible option, especially
in the area of surgical training, when comparing to
traditional methods.
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Deformed Knee and Osteoarthritis: How to Treat?

Mikko Manninen
Orton Orthopaedic Hospital

A non-balanced mechanical axis in lower extremi-
ty may cause early osteoarthrosis (OA) in the knee.
Valgus deformity leads easily to lateral and varus
deformity to medial OA. Rotational abnormalities
may harm the extensor mechanism. Deviation in
sagittal plane is maybe the deformation best toler-
ated by the knee but even it may cause problems in
everyday physical activities.

Many different conditions may cause deforma-
tions in the knee joint or in the extra-articular areas
in the femur or in the tibia. Post-traumatic situa-
tions are the most common: malunited fracture can
cause marked imbalance in the knee thus leading
in early OA. Osteochondrodysplacias constitute a
rare but diverse group of hereditary developmental
bone diseases. They are the most common reason
for dwarfism. Many of them cause bending in the
long bones and thus imbalance and secondary OA
in the knee. Other non-traumatic reasons for severe
deformities are, e.g. hypophosphatemia, osteogene-
sis imperfecta, and hypoplacia of the leg.

If the knee joint is compromized by a secondary
severe OA and walking is painful and difficult, ar-
throplasty of the knee is the best treatment option.
There are three approaches to correct the deformity

and OA:

1. Arthroplasty without any extra bone operations
with maximal correction of the mechanical im-
balance and deformity;

2. Osteotomy or osteotomies of the deformed
bone/bones and arthroplasty of the joint in one
or in two operations;

3. Arthroplasty using a custom-made special knee
prosthesis which corrects the axis and the OA.

Arthroplasty without other bone operations is good
option when the deformity is in or near the knee
joint and maximum of 15-20, in tibia even more

degrees in mechanical axis (1). This kind of correc-
tion is, in most cases, possible without compromising
the functional result of the operation. Of course, it re-
quires quite an extensive release of the soft tissues of
the concave side of the knee. And for low demand,
physically inactive patients, reasonable imbalance
in the mechanical axis can be accepted. This kind of
modified primary arthroplasty is a “difficult primary”
operation and the recovery after operation is quite
quick, comparable to that of standard arthroplasty.

Correction of the deformed bone to straighten
the axis and an arthroplasty is good option when
there is marked extra-articular deformity in femur
and/or in tibia, especially if the deformity is in two
or three planes. Often long stems of the components
can be used as intramedullary nails to fix the oste-
otomy. An extra plate may be needed for rotational
stability but after (long) healing the mechanical axis
is more or less straight and the knee joint function is
normal. (2) Figure 1 A, B

Custom-made implants designed with three-di-
mensional digital planning software can correct
severe mechanical imbalance and OA at the same
time. A custom-made prosthesis is a good option
in extra- or intra-articular deformities especially if
there is also a suspicion of the collateral ligament
stability (3-5). The stress and long recovery time
caused by double operation (correction osteotomy
and arthroplasty) may be difficult and even a severe
risk for some patients; customized implants are
easier and a less painful option. Technically custom-
ized arthroplasty is quicker to do, which decreases
risk of infection and costs at the operating theatre.
Individually planned custom-made implants them-
selves are much more expensive than basic knee im-
plants. Figure 1 A, C

It is important to plan arthroplasty of a de-
formed knee well. Arthroplasty with standard com-
ponents is good option in many cases, especially for
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the low-demand patients. Osteotomy and arthro-
plasty is an excellent option when a severe two- or
three dimensional deformity has to be corrected for
a high-demand patient. In many cases, a customized
implant makes the otherwise challenging operation

easier because the correction is already in-built in
the implant.

Figure 1.

A. 45-y female, juvenile idiopathic arthritis. Secondary
OA, extra-articular deformities in femurs and in tibias
B. Right side: A double-osteotomy and a long-stem-
med standard TC-3 type prosthesis were operated in
one-stage operation. Recovery went well but lasted up
to 6 months.

C. Left side: A customized hinge prosthesis was implant-
ed. Recovery was uneventful and shorter, about 2
months.
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Hemofiilinen artropatia

Heidi Danielson, Orton Orthopaedic Hospital, Helsinki, Finland
Riitta Lassila, Helsinki University and Coagulation Disorders Unit, Department of Haematology and
Comprehensive Cancer Centre, Helsinki University Hospital, Helsinki, Finland

Haemophilia is an inherited x-chromosomally linked bleeding disorder affecting
males. It is caused by Factor VIII (haemophilia A) or Factor IX (haemophilia
B) deficiency. In addition, a number of even more rare forms of disease with
deficiency of other coagulation factors are known (lI, V, VII, X, XI, XIll). Another
particular subgroup consists of so-called inhibitor patients who have developed
antibodies against coagulation products.

The prevalence varies internationally being approximately 1-2: 10 000 in
haemophilia Aand 1:30000 in haemophilia B. Without proper replacement therapy
haemophilia can lead to permanent joint damage, haemophilic arthropathy. It can
also cause other life- or quality-of -life threatening bleedings. Often the normal
bleeding is prolonged or can reappear in few days, and massive bleeds are more
uncommon. On the other hand, even a minor operation such as joint puncture can
cause severe complications without adequate replacement therapy.

The mechanisms of joint damage are not fully understood, but typical findings
include haemosiderosis, ie iron accumulation, activation of inflammatory cells,
increased production of cytokines and enzymes, and possible direct cartilage
destruction caused by them. Arthropathy can be associated with typical
deformities or extensive bone defects.

Haemophilia is treated by intravenous administration of FXIIl or FIX either
regularly as a primary prophylaxis after the first year of age or after primary bleed
as a secondary prophylaxis. On-demand treatment is also possible if the bleeding
disorder is mild. Replacement therapy is expensive, and it also accounts for at least
60% of the total cost of arthroplasty treatment. In case of inhibitors involved, the
coagulation system must be bypassed with either activated prothrombin complex
(aPCC) or recombinant activated factor VII (rFVlla). The problem with these prepa-
rations is that they are still much more expensive than usual replacement therapy.
The actual treatment of antibody formation is the immune-tolerance induction
therapy (ITl), in which the patient is exposed to daily clotting factor doses for
several months, even years. If successful, it will reduce both morbidity and cost.

The most common target joints are elbows, knees, ankles and hips, but all joints
can be affected. As therapies evolve, hemophilic secondary arthritis has started to
resemble more normal primary arthrosis. On the other hand, haemophilic ankle
arthropathy is an increasing problem, possibly due to increased loads already
provided by better treatments during adolescence.

Synovitis caused by recurrent joint bleed is visible by ultrasound and can be
used to support the assessment of treatment response. Bleeding problems of a
single joint can be treated with conventional synovectomy or so-called radiosyn-
ovectomy using a radioactive Holmium isotope. Treatment of severe secondary
arthritis of the knee and hip is a joint replacement when conservative treatment
fails to respond, as in the cases of elbow and shoulder joint. The severe haemophilic
arthropathy of the ankle is traditionally treated with arthrodesis.
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However, arthroplasty of the ankle can be performed if the movement of the joint
is to be maintained.

The importance of multidisciplinary teamwork is emphasized in the operative
care of a haemophilia patient. In severe arthropathy, bone defects, and deformities
may require special prosthesis, bone grafting or augmentation. Multiple joint
problems are common and different exercise restrictions should be taken into
account in the design of the treatment. Prior to surgery, the hematologist plans
an individual treatment and research plan based on the patient’s bleeding profile.
Here, there is a need for a dialogue between the surgeon and the hematolo-
gist about the extent and duration of the procedure. The patient’s response to
replacement therapy may vary, and rapid changes in bleeding status are possible.
Therefore, availability of laboratory tests is important also outside office hours.
New types of subcutaneously administered preparations are revolutionizing the
traditional intravenous treatment of haemophilia patients. These include FVI-
[I-mimicking emicizumab as well as concizumab and fitusiran, which inhibit an-
ti-coagulation mechanisms. However, as the treatments continue to improve and
change, the challenge is to ensure their safe use and proper monitoring. Taking
into account the specificity of the treatment, it is essential that these operations

are centralized in a professional unit.

Hemofilia on harvinainen x-kromosomaalisesti pe-
riytyvd verenvuotosairaus joka periytymistapansa
vuoksi ilmenee miehilld, naiset ovat kantajia. Uudet
mutaatiot ovat mahdollisia ja erittdin harvinaisissa
geenimuutoksissa myds nainen voi sairastaa hemofi-
liaa. A-hemofiliassa veren hyytymisjirjestelma toimii
puutteellisesti hyytymistekija VIII (FVIII) vajeen
vuoksi ja B-hemofiliassa on kyse hyytymistekija IX
(FIX) vajeesta. Lisiksi tunnetaan joukko vield har-
vinaisempia tautimuotoja, joissa ilmenee muiden
hyytymistekijoiden vajetta (II, V, VII, X, XI, XIII).
Hyytymisen seulontakokeet P-tromboplastiiniaika
(TT) ja aktivoitu partiaalinen tromboplastiiniaika
(P-APTT) paljastavat kliinisesti tirkeitd sairauksia,
joten seulontakokeiden spontaanit poikkeavuudet
on aina syyti selvictdd.

Laborotorioloydésten ja vuotoprofiilin perus-
teella hemofilia voidaan jakaa vaikeaan, keskivai-
keaan ja lievdin tyyppiin. A-hemofilia on useim-
milla potilailla vaikea, kun taas B-hemofiliapotilailla
taudin muoto on useimmin keskivaikea/lievd. Suo-
messa vajaa 400 potilasta sairastaa hemofiliaa,
pidosin (n.2/3) A-hemofiliaa. Hoidon kehittyessi,
spontaanimutaatioiden lisddntyessi ja kuolleisuuden

vihentyessi, viimeisten vuosikymmenien aikana
hemofiliapotilaiden miiri on kasvanut 1,7-ker-
taiseksi.  A-hemofilian prevalenssi keskimiirin
on 1-2:10000 ja B-hemofilian 1:30000. Hoita-
mattomana tauti johtaa vakaviin verenvuotoihin
erityisesti nivelissi, mutta myos arvaamattomat
sisdelin- ja aivoverenvuodot ovat mahdollisia. Tyy-
pillistd on, etti hemofiliassa verenvuoto pitkittyy
ja siten aiheuttaa kudostuhoa ja huonoa parane-
mista ilman nopeaa hemostaasin hallintaa spesi-
fisilli hyytymistekijavalmisteilla. Toisaalta pieni-
kin toimenpide, kuten polvipunktio voi aiheuttaa
vakavia ongelmia ilman asianmukaista hyytymis-
korvaushoitoa. Samoin 2-3 vrk.n sisilli ilmaantu-
vat jilkivuodot ovat hemofilialle tyypillisii.

Hemofilian hoito

Toistuvat vuodot nivelissd johtavat niveltuhoon, he-
mofiiliseen artropatiaan. Nivelen vaurioitumisme-
kanismeja ei tunneta tiydellisesti, mutta tyypillisid
16ydoksid ovat hemosideroosi eli raudan kertymi-
nen, tulehdussolujen aktivoituminen, sytokiinien
ja entsyymien lisidntynyt tuotanto ja niiden mah-
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Kuva 1. Hemofiilinen artropatia

dollisesti aiheuttama suora rustotuho. Lapsuudessa
vakavia vuotoja epifyysilinjoihin saaneilla potilailla
esiintyy sekundddriartropatian lisiksi myos tyypillisia
deformiteetteja (esimerkiksi polven fleksio-tai valgus-
deformiteetit, Kuva 1). Niveltuhoon voi liittyi laajoja
luupuutoksia tai intraosseaalisia verenvuodon aiheut-
tamia hemofiliakystia. Tamin lisiksi toistuvat vuodot
pehmytkudoksiin saattavat aiheuttaa lihasten arpeutu-
mista johtaen lopulta fleksiokontraktuuraan, jolloin
nivelen liukupintojen korjaaminen ei enii riitd kor-
jaamaan nivelen toimintaa mutta voi auttaa kipuun.
Suuri verenvuoto esim. psoaslihakseen voi aiheuttaa
aitiopainetta ja hermovaurion, ja ns. pseudotuumo-
rien kehittyminen on mahdollista.

Hemofiliaa hoidetaan antamalla hyytymistekijid
(FVIII tai FIX) suonensisiisesti joko sidnnéllisesti pri-
miiriprofylaksiana ensimmiisen ikivuoden jilkeen
(keskuslaskimoportin kautta, nykykiytintd) tai en-
simmiisten vuotojen jilkeen sekundiiriprofylak-
siana (aiempi kiytintd, ennen 1990-lukua). Myos
‘on demand’-tyyppinen tarvittaessa annettava hoito
on mahdollista esim. jos vuototauti on lievd, mutta
hoito annetaan aina operaation tai trauman yhteydes-
si vaikkei vuotoa olisi ehtinyt kehittyd. Maissa, joissa
hoitoresurssit ovat niukat, timin tyyppiseen hoitoon
joudutaan turvautumaan vaikeankin hemofilian hoi-
dossa (1). Hyytymiskorvaushoito on kallista, ja mys
tekonivelleikkauksissa se muodostaa vihintddn 60%
koko hoidon kustannuksista riippumatta siitd, tarvi-
taanko esim. erikoiskomponentteja tai samanaikainen
molemminpuolinen toimenpide(2). Erityisryhmin
hoidon kannalta muodostavat ns. inhibiittoripotilaat
(A- tai harvemmin B-hemofiliaa sairastavat), joilla on
kehittynyt neutraloivia vasta-aineita annettua hyyty-

miskorvaushoitoa kohtaan (3, 4). Heilld perinteiset
hyytymiskorvausvalmisteet eivit toimi vaan vuodon
sattuessa hyytymisjirjestelmi tiytyy ohittaa joko ak-
tivoidulla protrombiinikompleksivalmisteella (activat-
ed prothrombin complex concentrate, aPCC) tai re-
kombinantti faktori VII valmisteella (rFVIIa). Nimi
valmisteet ovat tavallista korvaushoitoakin vield huo-
mattavasti kalliimpia. Vasta-ainemuodostuksen var-
sinainen hoito on sieditysterapia (immuno-tolerance
induction, ITI), jossa potilas altistetaan piivittdisil-
le hyytymistekijigannoksille muutamien kuukausien,
jopa parin vuoden ajan. Onnistuessaan (n. 70%) sie-
dityshoito vihentdd merkittivisti sairastuvuutta seké
kustannuksia. Potilaalta vaaditaan pitkillistd sitoutu-
mista, mutta terveystaloushydty saavutetaan muuta-
man vuoden kuluessa.

Vuotojen kannalta tavallisimmat kohdenivelet
ovat kyynirnivelet, polvet, nilkat ja lonkat, mutta
vuotoja voi tulla kaikkiin niveliin. Hoitojen kehit-
tyessd vakavimmat niveltuhot ja kasvun hiiriintymi-
nen on nykyisin Suomessa harvinaista ja hemofiilinen
sekundiiriartroosi on alkanut muistuttaa enemmin
normaalia primiriartroosia. Toisaalta hemofiilinen
nilkan artropatia on lisddntyvi ongelma, johtuen pa-
rempien hoitojen mahdollistamasta lisdintyneestd
kuormituksesta jo nuoruusiilld ja valitettavasti osin
ylipainon lisadntymisestd.

Toistuvien nivelvuotojen aiheuttama synoviitti
havaitaan ultradinelld, ja sitd voidaan kiytcdd hoi-
tovasteen arvioimisen tukena. Yksittdisen nivelen
toistuvia vuotoja voidaan hoitaa perinteiselld syno-
vektomialla tai ns. radiosynovektomialla, kiyttien
radioaktiivista Holmium-isotooppia. Polven ja
lonkan vaikean sekundaariartroosin hoito on teko-
nivelleikkaus, jos konservatiivisella hoidolla ei saa-
vuteta riittivdd vastetta, samoin kyynirnivelen ja
olkanivelen kirurgiaa voidaan harkita (5-8). Nilkan
vaikea hemofiilinen sekundaariartroosi on perintei-
sesti hoidettu artrodeesilli (9). Artrodeesi voi kui-
tenkin kuormituksen muuttuessa johtaa viereisten
nivelten kulumiseen. Vaihtoehtona rajatuissa ta-
pauksissa voidaan tehdi nilkan artroplastia, mikali
nivelen liike halutaan/on mahdollista sidilytcai (10).

Hoidon erityispiirteitd ja nykykehitystd

Hemofiliapotilaan operatiivisessa hoidossa koros-
tuu moniammatillisen tiimitydn merkitys. Vaikeas-
sa artropatiassa luupuutokset, kystat ja deformiteetit
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saattavat vaatia erikoisproteesin, luusiirteitd tai aug-
menttien kiyteéd. Hematologi suunnittelee ennen
leikkausta potilaan vuoto- ja laboratorioprofiiliin pe-
rustuen yksiléllisen hoito- ja tutkimussuunnitelman,
joka kattaa pre- ja perioperatiivisen (1.-7. postopera-
tiivisten pdivien) korvaushoitosuunnitelman, veriko-
keet ja jatkoseurannan ja kuntoutuksen vaatimukset.
Tissi tarvitaan vuoropuhelua ortopedin ja hematogin
vililli toimenpiteen laajuudesta ja kestoarviosta seki
oletetusta leikkausvuodosta normaalitilanteessa, ja tar-
vittaessa akuutisti. Perusperiaatteena on 100-120%
hyytymistekijidaktiviteetti preoperatiivisesti, ja sen pi-
timinen n. 50-80% tasolla seuraavat 1-5 vrk, kliinisen
arvion mukaan. Traneksaamihapon kiytto hyddytead
hyytymiskorvaustuotteiden ohella, tukosprofylaksia
ei tarvita ellei ole kyse erityistilanteesta (esim. sydpdin
liittyvi ortopedia). Vaste korvaushoidolle voi vaihdella
kuten potilaan vuototilannekin. Erityisesti inhibiitto-
ripotilailla mahdollinen vasta-ainemuodostuksen akti-
voituminen voi muuttaa hemostaasia nopeasti. Vuoto-
tilanteet on osattava tunnistaa ajoissa ja verindytteiden
helppo saatavuus on tirkedd myos virka-ajan ulkopuo-
lella. Fysioterapia ja mobilisaatio on ajoitettava hyy-
tymisen kannalta optimaalisesti. Samoin hyytymisen
optimoimiseksi kylmahauteita suositellaan vilctaimain
ja kuntoutustoimet ajoitetaan korvaushoidon ensitun-
neille. Kipuldikityksenid hemofiliapotilailla voidaan
kiyttid koksibeja. Usean nivelen samanaikaiset ongel-
mat ovat tyypillisid ja erilaiset liikuntarajoitteet tulee
huomioida hoidon suunnittelussa.
Hyytymiskorvausvalmisteita on markkinoilla run-
sastuva valikoima, mutta valtaosassa tarvitaan 2-3 vii-
kossa suonensisdinen annostelu, joka edellyttdd hyvai
hoitokomplianssia. Uudentyyppiset subkutaanisti an-
nosteltavat valmisteet ovat mullistamassa hemofiliapo-
tilaiden perinteistd vuotoja ehkiisevad yllipitohoitoa.
Niitd ovat FVIII funktiota imitoiva emisitsumabi seki
antikoagulaatiomekanismeja estivit consitsumabi ja
fitusiraani. B-hemofiliassa on saatu ensimmaisia lu-
paavia tuloksia geeniterapialla(1, 11).
Hemofiliahoitojen jatkuvasti parantuessa ja muut-
tuessa haasteena on varmistaa niiden turvallinen kiytto
ja oikeanlainen monitorointi; esimerkiksi vaikutusai-
ka eri valmisteissa voi vaihdella muutamasta tunnista
kokonaiseen kuukauteen. Hoidon erityispiirteet huo-
mioiden tulevaisuudessakin hemofiliapotilaiden hoito
tulisi keskittdd tarvittavat resurssit omaavaan yksik-
koon, jossa on monialainen toimintakulttuuri. Fysio-
terapian integraatio on tirkei osa titd toimintaa.
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The posterior interosseous nerve during three common

approaches to the proximal radius
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Axel Génsslen

The posterior interosseous nerve (PIN) is a structure at risk during the volar,
lateral and posterior approaches to the proximal radius. The aim of the study
was to evaluate the nerve'’s close relationship to these approaches during
forearm rotation. The study collective consisted of 90 upper limbs. The ventral
approach to the proximal radius was performed, and the distance between the
Arcade of Frohse (AF) and the radial border of the distal biceps tendon (DBT)
was measured in maximum supination and pronation. After performance of the
lateral approach, the distance between the tip of the radial head and the PIN's
exit point from the supinator (= distance 1) and the shortest interval between
the nerve’s exit to the radial margin of the ulna (= distance 2) were measured in
maximum pronation and supination. Then the dorsal approach was conducted
and again distance 1 and the interval between the distal margin of the
anconeus and the nerve’s exit point (distance 2) were evaluated (pronation and
supination). During the ventral approach, the distances between the DBT and
the AF were significantly shorter during pronation in comparison to supination.
There were significantly shorter distances during supination in comparison
to pronation during the lateral and dorsal approaches. Detachment of the
supinator is indicated in maximum supination during the ventral approach
to the proximal radius. Supination needs to be avoided during the lateral and
dorsal approaches to the proximal radius in order to avoid PIN injury.

Introduction

Fractures of the radial head and neck account for
approximately 1.4-4% of all fractures, respective-
ly 33% of all elbow fractures. Here, the treatment
options for non-dislocated fractures have changed
from a mostly performed non-operative approach
including stabilization by cast to early motion which
correlates with good functional outcomes. Indica-
tions for surgical reconstruction obtain primary un-
stable or secondary dislocated radial head fractures
as well as open fractures. However, dislocated frac-
tures frequently occur in combination with elbow
dislocation and injury to the medial and lateral col-

lateral ligaments. Regarding their management, the
surgical gold standard (open reduction and inter-
nal fixation versus radial head arthroplasty) remains
controversial. [18]

Here, the ventral, lateral and posterior approach-
es represent commonly performed approaches. The
ventral approach is performed through a skin in-
cision on the volar aspect of the forearm. Access is
gained through the interval between brachioradialis
and pronator teres in order to reach the distal biceps
tendon (DBT) and the supinator. During the lateral
approach, access to the proximal radius is gained
through the interval between the anconeus and the
extensor carpi ulnaris after skin incision alongside
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the radial aspect of the proximal forearm. After ele-
vation of these muscles, the radial head can be depict-
ed following incision of the joint capsule. During the
dorsal approach, the skin incision is drawn alongside
the posterior aspect of the ulna. Afterwards, the anco-
neus is elevated in a lateral direction to gain access to
the radial head and neck. [1, 10]

The posterior interosseous nerve (PIN) is a
structure at risk during all of these approaches.
The aim of the study was to evaluate the nerve’s
close relationship to these approaches during
forearm rotation.

Material & Methods

Sample composition

The sample consisted of 90 upper limbs (45 right
and 45 left) from human adult cadavers which had
been embalmed by use of Thiel’s solution [19]. Ex-
clusion criteria were severe arthrosis and visual evi-
dence of prior surgeries or trauma.

Dissection protocol

The ventral approach to the proximal radius was per-
formed, the radial nerve was exposed in the interval
between the brachialis and brachioradialis muscles
and its pathway was traced to the Arcade of Frohse
(AF). The elbows were placed in maximum exten-
sion and the distance between the AF and the radial
border of the DBT was measured in maximum su-
pination and pronation.

After performance of the lateral approach to
the proximal forearm in typical manner, the PIN’s
exit from the supinator was depicted. Here, care
was taken not to manipulate the nerve’s original
course. The elbows were positioned in 90 degrees
flexion and the following points of interest were
measured in maximum supination, respectively
maximum pronation:

1. The distance between the tip of the radial head
and the PIN’s exit point from the supinator (=
distance 1)

2. and the shortest interval between the nerve’s exit
to the radial margin of the ulna (= distance 2).

As the next step, the dorsal approach to the proximal
radius was performed and direct sight on the PIN

was gained. Starting from this approach, the follow-
ing distances were measured:

1. 'The interval between the PIN’s exit point
from the supinator to the tip of the radial
head (= distance 1)

2. as well as the distance between the distal
margin of the anconeus and the nerve’s exit
point (distance 2).

Additionally, the radial length (RL), which was
defined as the distance between the radial styloid
process and the top of the radial circumference (in
neutral position) was evaluated. All measurements
were taken by use of a digital calliper rule and re-
corded in millimetres.

Statistical analysis

The collected data were analysed using the sta-
tistical software R [14]. For descriptive statistics
mean, standard deviation, median, minimum and
maximum are presented. Differences of the re-
spective measurements (ventral approach: distance
between the AF and the radial border of the DBT;
lateral approach: position 1 and 2; dorsal approach:
position 1 and 2) were investigated using paired
t-tests. A p-value < .05 was regarded as statistically
significant.

Results

The sample involved 90 extremities gained from 29
(64%) male as well as 16 (36%) female adult human
cadavers. Donor’s age ranged from 49 to 99 years
with a median of 86. The mean RL was 233.7 mm
(SD 19.7; range: 194-283). During the ventral ap-
proach, the distances between the DBT and the AF
were significantly shorter (p < .001) during prona-
tion (right side: 14.13.4; left side: 13.5+3.2) in
comparison to supination (right side: 20.53.6; left
side: 19.8+3.5). Regarding the lateral approach, dis-
tance 1 changed from a mean of 60.3 mm (supina-
tion) to 62.7 mm in pronation (t = 11.911, df = 49,
p <.001). Distance 2 (lateral approach) revealed the
most impressive interval change with 4.7 mm in su-
pination and 11.2 mm in pronation (t = 15.750, df
=49, p <.001). Here, the PIN was situated directly
on the radial margin of the ulna in twelve cases (in-
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terval = 0 mm). For the dorsal approach, distance 1
decreased from 62.9 mm (pronation) to 60.2 mm
(supination) which also proved to be statistically sig-
nificant (t = 11.940, df = 49, p < .001). Further in
distance 2 the values were at a mean of 26.1 mm
(pronation) and 19.3 mm (supination), respectively

(t=13.729, df = 49, p < .001).

Discussion

The goal of our study was to evaluate the PIN’s close
relationship to the ventral, lateral and dorsal approach-
es to the proximal radius during forearm rotation.

During the ventral approach, the distances
between the DBT and the AF were significantly
shorter during pronation when compared to supi-
nation. For the lateral and dorsal approaches, all of
the measured intervals became significantly shorter
during supination in comparison to pronation. Re-
garding the lateral approach, the PIN even lay di-
rectly on the radial border of the ulna in 24% at
position 2 during supination. These results are com-
parable to the study of Heidari and colleagues [9].
Authors performed measurements on 20 cadav-
ers and found a significant increase of the distance
between the lateral cortex of the ulna at a distance of
30 mm from the articular surface of the radial head
and the PIN in pronation (mean: 22.3 mm) when
compared to supination (mean: 12.3 mm).

The PIN represents the longest branch and fur-
thermore the continuation of the deep branch of the
radial nerve [5]. Following division of the radial nerve
into its superficial branch and the PIN the latter gains

entrance to the supinator channel through the Arcade
of Frohse (Figure 1). During its course to the wrist
joint, the whole extensor musculature of the forearm
is innervated by its fibres [12, 19]. After perforating
the supinator at variable height, the nerve continues
its course between the superficial and deep extensor
compartments of the forearm [20]. Its first provided
muscular branches are recurrent fibres from its ulnar
aspect that reach the extensor digitorum. Next, two
branches from the underside of the PIN course to the
extensor carpi ulnaris and the extensor digiti minimi,
respectively. Via these ramifications, the superficial
layer of the extensor musculature is completely inner-
vated. Concerning the supply of the deep extensors,
the PIN delivers a branch shortly distal to its exit point
from the supinator. This divides on the one hand into
fibres running in a distal direction, supplying the ex-
tensor pollicis brevis and the abductor pollicis longus,
and on the other hand into a recurrent branch to the
superficial layer of the supinator. A further muscu-
lar fibre courses between the extensor pollicis longus
and the extensor indicis while supplying both of
these muscles. After emitting these branches, the PIN
mostly transverses the abductor pollicis longus and
the extensor pollicis brevis, while innervating these
muscles. During its course on the forearm, the nerve
is covered by the extensor pollicis longus. Further on,
the nerve reaches the IOM where it is accompanied by
the dorsal trunk of the anterior interosseous artery and
can be traced in a distal direction to the wrist joints,
contributing to their sensory nerve supply [6, 7].

As a result of its critical location, radial head or
neck fractures may lead to PIN palsy. [1,2,8] Further,

Figure 1: The PIN inside of the supinator
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the nerve may be injured intraoperatively during all
available approaches [8, 11, 17]. Here, the risk is in-
creased in cases of fractures, tumours, inflammation
and alteration of the common anatomy [4, 13, 16].
Additionally, the PIN may be traumatised during ar-
throscopic procedures at the elbow [3].

In this study, we found that maximum forearm
supination increases the interval between the DBT
and the PIN statistically significant. Therefore, we
indicate detachment of the supinator in maximum
supination during the ventral approach to the prox-
imal radius. Further, we evaluated a statistically sig-
nificant shorter distance between the exit point of
the PIN and all our chosen anatomical landmarks
during supination which leads to the conclusion
that supination during the lateral and dorsal ap-
proaches to the proximal radius needs to be avoided
in order to protect the nerve.
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Mild traumatic brain injury

Jari Siironen

Helsinki University Hospital, Department of Neurosurgery

Traumatic brain injury (TBI) is either a temporary
disturbance of the brain function or a permanent
damage to the structure of the brain, in both cases
caused by an external force. The most common
cause for TBI in the developed countries is a ground
level fall, and a remarkable number of patients are
under the influence of alcohol. Possible intracranial
damages which require immediate (surgical) treat-
ment are detected or ruled out by computer tomog-
raphy (CT) scan. Furthermore, it is essential during
the first contact with the patient to recognize and
record the clinical symptoms and signs as well as the
mechanism of the injury. For example, the time of
the possible amnesia cannot be determined a week
later and the recognition of a possible unconscious-
ness requires a witness.

Most of the TBIs are mild and a good recovery
can be expected in weeks or months. The recovery
is more predictable if the information about the
injury and symptoms, as well as the good progno-
sis, are available (1).

The term concussion refers to the mildest form
of TBI, mTBI, when there is the immediate, but
transient symptoms(s) of a TBI, and thus the symp-
toms reflect a functional disturbance rather than
a structural injury seen on the standard structural
neuroimaging studies.

Sports related concussion

Sports related concussion (SRC) may be caused
either by a direct blow to the head or elsewhere on
the body with an impulsive force transmitted to the
head. As in any concussion, it typically results in a
rapid onset of short-lived impairment of neurolog-
ical function that resolves spontaneously. Similarly
to “normal” concussion, the prognosis is very good.
However, there are some important and special issues
related to SRC that need attention. These include

the possible harmful effect of repetitive concussions
during an athlete’s career, the possible need for rest
vs. training during the recovery, and the timing of
the return to play. Finally, as after any concussion,
there is a question of how best to help the minority
of patients who have prolonged symptoms.

Increased risk for dementia?

In 2012 it was reported that former NFL players
(n=3439, playing at least five seasons between 1959
— 1988) had an increased risk for neurodegenera-
tive disease (2). By comparing standardized mortal-
ity ratios (SMR) between the ex-players and normal
population, the researchers concluded that there
“should have” been four deaths because of neuro-
degenerative disease among the ex-players, but there
were as many as ten deaths (+6). This suggests that
the risk indeed for these players clearly increased.
On the other hand, there “should have” been 630
deaths among the ex-players, but there were only
334 deaths, thus 7saving” 290 lives (630 — 334 —
6) by playing as professional as compared to the
normal population, even taking into account the
extra six players died because of neurodegenerative
disease. Since the season played started already in
1959, years before the invention of CT scanner, it is
likely that not all injuries at the time were concus-
sions, but rather contusions known to have a bigger
risk for neurodegenerative disease later in life (3).
On the other hand, mTBI does not seem to increase
the risk for dementia or cognitive impairment later

in life (4).

Chronic traumatic encephalopathy

Especially in the USA the possibility of former col-
lision sports athletes for developing a chronic, pro-
gressive neurodegenerative disease, often termed as
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chronic traumatic encephalopathy (CTE), has raised
tremendous interest. CTE, which some researchers
especially before 2015 believed to be a progressive
neurodegenerative disease which can be triggered
even by one mTBI, is a rare neuropathological,
post-mortem diagnosis with no established or vali-
dated criteria. Whereas some researchers still believe
in CTE as a specific diagnosis, it is now established
that the neuropathology of CTE is present in people
with other neurodegenerative diseases. Also, there
are very few cases of CTE diagnosed despite the
huge amount of athletes involved in contact sports.
The symptoms claimed to be caused by CTE, such
as depression, are common in normal population.
Further, there is only minimal scientific evidence to
support the progressive nature of the diagnosis (5).
Therefore, CTE is probably not the major worry
after an SRC. In fact, it may even have negative iat-
rogenic effects to “diagnose” or warn about a pro-
gressive neurodegenerative disease in someone with
a psychiatric illness due to entirely other factors.

According to some studies the patients who
present at the ER after a minor head trauma have a
clearly diminished life expectancy compared to the
normal population (6). This, at the first sight, might
support a theory of a kind of a progressive disease
triggered by a minor head trauma. However, the
excess mortality is thought to be caused by the same
reason that caused the accident in the first place,
alcohol. Obviously, alcohol does not play a common
role in SRCs, but is not totally non-existent among
retired athletes.

Need for "brainrest”?

Clinicians especially in the USA have recommend
strict physical and cognitive rest after a concus-
sion. Rest has been described as ”the cornerstone of
treatment” after a concussion. The theory behind
this is that the concussed brain is in a vulnerable
state placing it at an increased risk of delayed re-
covery should it sustain more trauma. Whereas it
seems clear that in contact sports the risk for new
injury is increased if a player continues playing in an
altered state of consciousness, the scientific basis for
the need to restore the brains metabolic homeosta-
sis by total rest is not as clear. In fact, the idea of the
need for “brainrest” has never been widely accepted
in Finland. The need for “brainrest” has lately been

widely challenged (7). An active recovery and training
after concussion has recently been encouraged, and
the benefit of sub-symptom threshold aerobic train-
ing program as compared to the treatment as usual has
been demonstrated among pediatric athletes despite of
temporary (<24h) symptom exacerbations (8).

After SRC - to play or not to play?

The latest consensus statement about concussion in
sports was published in 2017 (9). In brief, it rec-
ommends that when a player shows any symptoms
or signs of an SRC, he should be removed from the
field and assessed by a healthcare provider. After the
first-aid, an assessment of the concussion should be
made using the SCAT5 (or similar) sideline assess-
ment tool which typically takes about 10 minutes. A
player with a diagnosed SRC should not be allowed
to return to play on the day of the injury. The con-
sensus statement supports the idea that after an SRC
the player probably should take it easy and rest ac-
cording to his feelings for a day or two, but after
that he should gradually return to his normal activ-
ities (9). It advisable to stay below the cognitive and
physical symptom-threshold-level, but the aim is to
gradually return to the normal sport. Typically, this
takes a week.

Prolonged symptoms — why and what to
do?

Roughly, the “normal” recovery time for an athlete
after an SRC is by two weeks for an adult and by four
weeks for a child. The “prolonged recovery” reflects
a longer than expected time period, but is not nec-
essarily linked to the ongoing physiological injury
(1, 9). In fact, there is a growing body of evidence
showing that the prolonged recovery after a concus-
sion correlates much better with pre-injury personal
factors such as resilience, mood or behavioral issues,
and post-traumatic stress reaction, rather than the
time of amnesia or unconsciousness, or even with
a minor finding in a CT such as a small contusion
(1, 9). In many studies the strongest predictor of a
slower recovery from an SRC has been the severity
of the person’s initial symptoms in the first day or a
few days after the injury.

Headache is the most common symptom of a
brain injury. For that, as for any specific symptom,
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a symptomatic treatment is advised. Sedative or
“brain injury specific” drugs are not recommended.

Some prolonged symptoms may be caused
by autonomic nervous malfunction, and physical
therapy might help to improve it. This is similar to

dizziness caused by benign paroxysmal positional

vertigo that may react well to therapeutic exercise.
Physical therapy may also help patients with cervi-
cal spine or vestibular dysfunction. A collaborative
approach including cognitive behavioral therapy is
recommended to deal with any persistent mood or
behavioral issues. In general, the few patients with
prolonged symptoms should be managed in a multi-
disciplinary collaborative setting by healthcare pro-
viders with experience in SRC.
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Vertebral fractures - is there a valid concept for (osteoporosis)
treatment recommendation today?

Cyrill Suter, Roope Kalske, Teppo LN Jdrvinen

Finnish Centre for Evidence-Based Orthopedics (FICEBO), University of Helsinki, Helsinki University
Hospital, Department of Orthopedics and Traumatology, T6616 hospital

Objectives

Vertebral fractures are said to be the most common
of all fragility fractures. They account for an estimat-
ed 700,000 of the 1.5 million osteoporotic fractures
occurring annually in the United States alone.

Despite the importance of this fracture type, no
optimal method or appropriate cut-off point for de-
fining a vertebral fracture has yet been found. De-
pending on the method and the cut-off point chosen
to define a vertebral fracture, fracture prevalence can
differ two- to four-fold differences.

According to some studies only around 30% of
vertebral deformations deemed warranting a frac-
ture label are symptomatic. Furthermore, numer-
ous studies have shown that patient-important out-
comes — namely, back pain, disability, health-related
quality of life, psychosocial problems and prediction
of subsequent fractures — only have a significant as-
sociation with moderate to severe vertebral deform-
ities. Mild deformities, which represent about 50%
of all vertebral fractures, are not or only poorly asso-
ciated with such outcomes.

Methods

For our analysis we reviewed all major osteoporosis
guidelines in the world regarding the following two
questions:

1. Did the guideline provide any definition for
vertebral fractures, i.e., define the method to
examine x-rays and the criteria to be used to
deem a deformation in a spine x-ray/bone den-
sitometry scan as a vertebral fracture?

2.  Whas vertebral fracture considered an indication
for initiation of osteoporosis drug treatment?

Additionally, we also reviewed the original 21 trials
underlying the NICE appraisal on “Bisphospho-
nates in Osteoporosis” regarding the following two
questions:

1. What assessment method and criteria were used
for defining prevalent (baseline) and incident
(new) vertebral fractures (baseline)?

2.  Were clinical vertebral fractures recorded, and if
yes, how were they assessed?

Results

The absence of a gold standard defining a “deforma-
tion” as a fracture is readily apparent in the osteo-
porosis guidelines: 31/43 guidelines do not provide
any recommendation on the preferred method or
diagnostic criteria and of the 12 guidelines that do,
there is considerable variation regarding the recom-
mendations. Remarkably, 28 of the 31 guidelines
that fail to provide any definition on how to make
the diagnosis still recommend initiation of pharma-
cotherapy in patients with a vertebral fracture.

Also, in the pivotal trials underlying the NICE
appraisal on “Bisphosphonates in Osteoporosis”,
there was no reliability or coherence to the way the
pivotal pharmaceutical trials examined X-rays to
decide whether or not patients had sustained a ver-
tebral fracture. Furthermore, only 2 of the 21 trials
used clinical vertebral fractures as their primary
outcome.
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Conclusion

Current definitions used by vertebral fracture
scoring methods seem to be based on arbitrary cut-
offs. If asymptomatic vertebral deformations are
not truly clinically relevant, then using them as risk
factors for future risk prediction may lead to over-
estimation of risk and, therefore, also to overtreat-
ment. As anti-vertebral fracture efficacy is the central
basis for the approval of practically all current and
forth-coming osteoporosis drugs, it is of particular
importance to tease out the true validity of this most
widely endorsed rationale for the use of osteoporosis
medication. We propose an individual patient data
meta-analysis which re-analyses existing data, with
independent, blinded adjudication of all vertebral
fractures and separation of asymptomatic and symp-
tomatic vertebral fracture outcomes. This will verify
whether or not the asserted anti-vertebral fracture
efficacy is valid.
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Saaren avaava osteotomia polven mediaalisen nivelrikon

hoidossa

Jani Puhakka, Jan Lindahl, Jussi Kosola
HYKS, T6616n sairaala

Medial high tibial opening wedge osteotomy (HTO) is the treatment of choice for
medial osteoarthritis (OA) of the knee in relatively young and active population.
Previously the grade of OA at medial tibio-femoral joint has been proposed to
affect the clinical outcome. The aim of this retrospective study was to evaluate
whether the level of OA in the knee, and in its three different compartments
diagnosed with radiography and arthroscopy, alter the clinical outcome of
HTO and the long-term survival. We conducted a retrospective study of all HTO
patients with primary medial osteoarthritis to evaluate the clinical outcome and
long-term survival. We identified a total of 151 HTO procedures made due to
symptomatic primary medial OA of the with minimum of 1-year follow-up. The
chondral injuries for each three knee joint compartments were graded during
arthroscopy (modified Outerbridge) and from plain standing radiographs
(Kellgren-Lawrence). Altogether 12 knees were revised to TKA. Mean time to
failure was 4.2 years (range 1.5-11.8 years). Kaplan-Meier survival of HTO was
90.6% (95% Cl, 84.0%-97%) at 5 years and 84.7% (95% Cl, 75%-94%) at 10 years.
Severe OA grade 3 or 4 (arthroscopic and radiographic) medial of the knee was
detected in 143 (94.7%) patients at arthroscopy and in 76 (50.3%) patients in
plain x-ray images. The degree of OA in any of the three knee compartments
did not affect the survival rates. The survival was good also in the severe medial
OA group (K-L 3 to 4). HTO was beneficial at the present study population with
a good 5-year survival and with good subjective outcomes.

Johdanto

Sidren korkean avaavan osteotomian (HTO) on
katsottu soveltuvan mediaalisen artroosin hoidoksi
nuorilla ja aktiivisilla potilailla joilla on raajan varus
-suuntainen akselivirhe (1). Polven nivelrikko ai-
heuttaa painon epitasaisen jakautumisen kantavilla
nivelpinnoilla (2,3). HTO -toimenpiteelld voidaan
muuttaa titd nivelrikon aiheuttamaa ja rakenteellis-
ta varisoitunutta mekaanista akselia ja siten hidastaa
nivelrikon etenemisti (3).

HTO toimenpiteen jilkeen osalle kuitenkin
joudutaan tekemidin polven totaaliprotetisaatio

(TKA) kipuoireiston uusiutuessa. Polven prote-
tisaatioon johtaneiden tapausten osuus vaihtelee
suuresti kirjallisuudessa (4).

Parhaimmat hyédyt HTO -toimenpiteelle on
katsottu saavutettavan nuorilla potilailla, joilla on
isoloitunut mediaalinen polvinivelen nivelrikko
(5). Kuitenkin selkedtd niyttéd HTO -toimenpi-
teen tehosta ei ole osoitettu ja niyttd pitkiaikai-
sista tuloksista on niukkaa (5,6). Niemeyer et al.
totesivat, ettd nivelruston vaurioaste polven medi-
aalisesti kantavassa nivelpinnassa on merkitykse-
tontd eikd vaikuta kliiniseen lopputulokseen (7),
eikd myoskidin osittaiset rustovauriot lateraalisella
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nivelpinnalla vaikuttaneet lopputuloksiin (8).

Tutkimuksemme tarkoituksena oli selvittdd vai-
kuttaako polvinivelen radiologinen tai artroskooppi-
nen nivelrikon aste HTO-toimenpiteen lopputulok-
seen tai TKA:n tarpeeseen. Hypoteesina oli, etti HTO
soveltuu myos vaikeampiasteisen polven mediaalisen
nivelrikon (Kellgren-Lawrence luokat III-IV) hoitoon.
Timin selvictdmiseksi tutkimme retrospektiivisesti
kaikki T6616n sairaalan ja Peijaksen sairaalan potilaat,
joille on tehty HTO mediaalisen polven nivelrikon
vuoksi kymmenen vuoden ajalta.

Metodit

Potilastietojirjestelmistd identifioitiin yhteensd 151
HTO-toimenpidetti HYKS sairaaloista vuosien
2006-2016 aikana, jotka oli tehty polven mediaalisen
nivelrikon hoitoon. Leikkaavia ortopedeja oli yhteen-
si 23. Osteotomialeikkauksen yhteydessi suoritettiin
ensin polven artroskopia, jossa selvitettiin rustovau-
rioiden vaurioaste (modifioitua Outerbridge) kaikis-
sa kolmessa kompartmentissa. HTO tehtiin kiyttien
TomoFix Medial High Tibial -levyi ( DePuy Synthes,
Raynham, Massachusetts, United States). Lisiksi
kaksi radiologia arvioi preoperatiivisista seisten ote-
tuista polven kuormitusrontgenkuvista radiologisen
nivelrikon asteen sokkoutetusti. Jokainen nivelpinta
(mediaalinen tibio-femoraalinen, lateraalinen tibio-fe-
moraalinen ja patello-femoraalinen) gradeerattiin
kiyttien Kellgren-Lawrencen (K-L) -luokitusta.

Potilaille lihetettiin oirekyselykaavake sisilca-
en KOOS-pisteytyksen. Kaplan-Meier -analyysissd
asetettiin TKA kuvaamaan HTO -hoidon epion-
nistumiseksi.

Tulokset

Potilaiden keskimiiriinen seuranta-aika oli 4,7
(1,2-11,8) vuotta. Potilaista 104 (69%) oli miehii.
Potilaiden mediaani-iki oli 48,2 -vuotta (21,4-
67,4) ja BMI oli 28,3 (20,4-38,0). TKA tehtiin
12 potilaalle (8%) keskimidrin 4,2 vuoden (1,5-
11,8) kohdalla HTO-toimenpiteestd. Tamin ai-
neiston osalta HTO-toimenpiteen arvioitu selvii-
misennuste oli 10,8 vuotta (95% CI, 10,1-11,4
vuotta). Kaplan-Meier -analyysin perusteella ku-
mulatiivinen selviytymisosuus on 5 vuoden koh-
dalla 90,6% (95% CI, 84.0%-97%) ja 10 vuoden
kohdalla 84,7% (95% CI, 75%-94%) (Kuva 1).

Kaplan-Meier -analyysissi polvinivelen eri nivelrikon
asteilla saatiin eri ennustearvoja 5-vuoden kohdalla,
mutta nditd arvoja ei voi pitid tilastollisesti merkitse-
vind (Taulukko 1). Riskianalyysissi radiologinen tai
artroskooppinen nivelrikon aste ei vaikuttanut riskiin
joutua proteesileikkaukseen (Taulukko 2).

Artroskooppisen ja radiologisen luokittelun
vililld oli selkeitd eroja (Kuva 2). Korkeita polven
nivelrikon asteita (gradus 3 tai 4) todettiin artros-
kopiassa 143 (94.7%) potilaalla ja réntgenkuvissa
76 (50.3%) potilaalla. Mediaalisella nivelpinnalla
nihtiin artroskooppisesti merkitsevisti korkeam-
pia vaurioita kuin radiologisesti (3,58 vs. 2,41,
p<0,001). Toisaalta radiologinen arvio antoi lateraa-
lisella nivelpinnalla suurempia vaurioasteita verrat-
tuna artroskopia l6ydékseen (Taulukko 3).

Kyselyiden vastausprosentti oli 72.2%. Vas-
taamatta jittineet potilaat pyrittiin kontaktoimaan
vield puhelimitse ja nidin saavutettiin 89% vastaus-
prosentti. 105 (96.3%) katsoi hydtyneensi toimen-
piteesti. Potilaista 80 (73.4%) valitsisi HTO-toi-
menpiteen vastaaviin oireisiin toiseen polveensa.
KOOS -pisteytyksen perusteella potilailla meni koh-
talaisen hyvin (Kuva 3).

Lopuksi

Suurin osa HTO-toimenpiteistd oli tehty luokkien
3 ja 4 mediaalisen kantavan nivelpinnan hoidoksi
eivitkd nimi korkeammat nivelrikon asteet ennus-
taneet TKA-toimenpiteeseen pidtymistd. Tapauksis-
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Kuval. Survival of HTO to TKA using Kaplan-Meier analysis.
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Taulukko 1. Kaplan-Meier 5-year survival rates with different OA grades - radiographic (Kellgren-Lawrence score)
and arthroscopy (Modified Outerbridge score).

Knee joint Classification 0 1 2 3 4
Radiographic 100% 100% 82.1% 93.6% 87.5%
Medial
Arthroscopy - - 100% 92.8% 83.9%
Radiographic 87% 89.8% 96.2% - -
Lateral
Arthroscopy 92.3% 85.8% 91.7% - -
Radiographic 100% 90.3% 90.5% 85.6% -
Patello-femoral
Arthroscopy 78.4% 100% 100% 91.0% 86.7%
Taulukko 2. Different factors evaluated for treatment Kuva 2. Level of OA at different compartments
failure (conversion to TKA). according to radiographic and arthroscopy findings
Factor Hazard ratio (C.I. 95%) p-value A SG
Age 1.051 (0.978-1.130) 0.178 &”
Gender 1.499 (0.403-5.578) 0.546 2.
Weight | 1.024 (0.988-1.061) 0.194 o iy
BMI 1.098 (0.963-1.254) 0.164 5= I|_| I h I
Radiographic OA S e EL o 1 ot
OA gradus of patello-femoral joint
MTF 1.059 (0.564-1.988) 0.858 B -
LTF 1.073 (0.457-2.519) 0.872 & .
PF 1.726 (0.838-3.557) 0.139 E -
Arthroscopic cartilage damage t; w ﬂ -
E £l
2
MTF 1.745 (0.522-5.832) 0.366 - w—
LTF 1.196 (0.584-2.450) 0.625 ** OA gradus of medil tibio-femoral joint *
PF 0.873(0.578-1.319 0.519 C .
g
E &0
E m ﬂ -
Z 10
Taulukko 3. Comparison between preoperative " OA gradus latecal tio-fomortl joint
radiographic and perioperative arthroscopy grade of

osteoarthrosis.
Compartment Preoperative K-L Zerioperative Outer- | Spearman conjelation p-value
ridge non-parametric
M-TF 2.41(0-4) 3.58(1-4) 0.340 <0.001
PF 1.50 (0-3) 1.90 (0-4) 0.290 0.001
L-TF 0.94 (0-2) 0.58 (0-3) 0.150 0.069

K-L: Kellgren-Lawrence classification.
M-TF: medial tibio-femoral joint; PF: Patello-femoral joint; L-TF: lateral tibio-femoral joint.
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Kuva 3. The KOOS scores of study popu-
latio and comparable KOOS scores from
other studies (9-11).
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sa, joissa lievidasteinen radiologinen tai artroskoop-
pinen nivelrikko todettiin my®s lateraalisessa ja/
tai patellofemoraalisessa nivelessi eivit korostuneet
potilailla, joille tehtiin TKA. Tutkimuksessa keritty
subjekdiivinen arvio polvesta (KOOS-pisteytys) on
linjassa muun kirjallisuuden kanssa HTO-toimen-
piteen tehossa hoitaa nivelrikon aiheuttamia oireita,
kipua sekd parantamaan piivittdistd toimintakykyi
(ADL toiminta). Tutkimuksen perusteella HTO
vaikuttaa olevan hyddyllinen toimenpide polven
mediaalisen nivelrikon hoidossa myos pidemmalle
edenneessi taudissa.
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Akuutin akillesrepeaman hoito

Mikko Miettinen, Jussi Kosola
Helsingin Yliopistollinen Keskussairaala

Acute rupture of the Achilles tendon is one of the most common sport
injuries involving mostly middle aged men. The diagnosis is clinical. MRI is
reserved for cases with incongruous clinical findings. The results of conserva-
tive treatment with early weight-bearing and accelerated ankle rehabilitation
with adjustable ankle orthosis are comparable to results of surgical repair in
terms of re-rupture rate, clinical outcomes and the patient’s ability to return to
their previous physical activities. Conservative treatment is preferred for most
patients because it has a significantly lower rate of complications compared
to surgical repair. There is lack of evidence for any benefits of weight-bearing
restrictions in both conservative and post-operative treatment. Early or even
immediate weight-bearing in both treatment groups is associated with more

rapid recovery, better clinical results and lower complication rates.

Akillesjanteen akuutti repeimi on yleisimpii lii-
kuntavammoja, ja sen esiintyvyys on ollut nousussa
viime vuosikymmenind (1,2). Potilaat ovat voitto-
puolisesti (3:1) michii ja keski-ikiisid (1). Vamma-
mekanismi on usein tavallinen ponnistustilanne tai
jinnevamoille tyypillisesti jinnittyneeseen jintee-
seen tuleva yllittivi voima.

Akillesjinnerupturan diagnoosi on kliininen (3,4).
Diagnoosiin riittdd kaksi seuraavista: positiivinen
Thompson, positiivinen Matles, palpoituva kuoppa tai
alentunut nilkan plantaarifleksiovoima (5). Thompso-
nin ja Matlesin testit ovat niisti sensitiivisimmit (6).
Episelvissi tapauksissa apuna voi kiyttdd kuvanta-
mista erikoislidikirin harkinnan mukaan. Ensilinjan
modaliteetti on magneettitutkimus. Kuvantamisen
viitteellisind kriteereind voidaan pitid epdjohdonmu-
kaisia kliinisid [6ydoksid sekd niitd tilanteita kun taus-
talla on aikaisempaa akillespatologiaa tai vammasta
on kulunut yli 4vko. Ultradini on tutkimusoloissa
todettu osuvuudeltaan hyviksi, mutta sithen sisiltyy
huomattavaa tekijikohtaista laadun vaihtelua, eiki sitd
siksi voi pitad yleisesti kaikkiin terveydenhuollon yksi-
koihin suositeltavana.

Akillesrepeamin hoitolinjan valinnasta konser-

vatiivisen ja kirurgisen hoidon vililld on ollut histo-
rian aikana erilaisia painotuksia. Akuutin repeimin
leikkaushoidon miirit ovat viimeisen vuosikymme-
nen aikana olleet laskussa Suomessa. Syyni tihin
ovat todennikoisesti olleet tuoreet aiheesta julkais-
tut korkeatasoiset tutkimukset, jotka ovat puolta-
neet ensisijaisesti leikkauksetonta hoitoa (7).
Valinnassa konservatiivisen ja operatiivisen
hoidon vililld on kyse tasapainoilusta riskien ja saa-
vutettavan hyddyn vililld. Tuoreiden hyvilaatuisten
systemaattisten katsausten ja meta-analyysien poh-
jalta tiedetddn, ettd operatiivisen ja konservatiivisen
hoidon tulokset ovat potilaan kokemana yhtiliiset.
Komplikaatioita on kuitenkin enemmin kirurgi-
sesti hoidettujen joukossa (8-10). Viimeisimmissi
tind vuonna ilmestyneessi meta-analyysissd, joka
kisicei 10 kaksoissokkoutettua tutkimusta (944pt)
ja 19 havainnoivaa tutkimusta (14918pt), kompli-
kaatioita oli konservatiivisesti hoidetuilla 1,6%:lla ja
leikatuilla 4,9%:lla (sis. infektiot 2,8%). Vastaavasti
uusintarepeimii oli koko aineistossa konservatiivi-
sessa hoidossa 3,9%:lla ja leikatuilla 2,3%:lla. Mer-
kittdvai oli, ettd kun tarkasteltiin tutkimuksia, joissa
konservatiivinen hoito oli toteutettu varhaisella pai-
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nonvarauksella ja mobilisaatiolla, eroja ei hoitotapo-
jen vililld ollut.

Toiminnallisessa tuloksessa on todettu parem-
pia tuloksia leikkaushoidetuilla funktionaalisissa
testeissd (hypyt, varpaillenousu jne), mutta ei eroa
ryhmien vililli nilkan liikelaajuksissa, paluussa
samalle tasolle liikuntaan eiki elimanlaatumittareis-
sa (PROMit) (8,10).

Konservatiivisen hoidon ja leikkauksenjilkeisen
kuntoutuksen osalta on 2010-luvulla saatu uutta
ndyttdd varhaisemman painonvarauksen ja aikai-
semmin sallitun ortoosilla suojatun nilkan liikkeen
tuomista eduista (8-10). Kuntoutuksen protokollia
on julkaistu useita ja kaikissa merkittdvimmissi tut-
kimuksissa on ollut kiytdssi toisistaan poikkeavat
protokollat, miki vaikeuttaa niiden vertailua.

Konservatiivisen hoidon osalta on vahva niyttd,
ettd varhainen (<4vko) varaus yhdistettyni aikai-
seen mobilisaatioon ortoosisuojassa tuottaa kirurgi-
seen hoitoon verrattavan potilastyytyviisyyden ja vi-
hentdd uusintarepedamiriskid (11-14). Useissa tdissd
varaus on sallittu vilittdmasti ja lienee todennikois-
ti, ettd tisti ei ole haittaa vaikka laadukkaita vertai-
levia t6itd aiheesta ei olekaan julkaistu (13-15).

Leikkauksessa akillesjinne voidaan korjata tdysin
avoimesti tai eriasteisen perkutaanisesti. Kudosaug-
menttien kiytostd rutiinisti primairileikkauksissa
ei ole osoitettu hydtyd. Avoimeen suturaatioon on
kuvattu useita eri leikkaustekniikoita, mutta mitiin
yksittdistd ei ole todettu merkittivisti toista pa-
remmaksi kadaveri- tai potilasaineistoissa (16,17).
Perkutaaniseen tekniikkaan vaikuttaisi liittyvin ly-
hyempi leikkausaika, vihemmin infektioita ja pa-
remmat AOFAS-pisteet kuin avoimeen korjaukseen
mutta toisaalta korkeampi riski nervus suralis -vau-
rioihin. Uusintarepeimien suhteen kumpikin tek-
niikka vaikuttaa olevan tasaveroinen (18).

Leikkauksenjilkeisessd kuntoutuksessa on osoi-
tettu yhdistetyn varhaisen painonvarauksen ja var-
haisen mobilisaation johtavan parempaan kliiniseen
lopputulokseen ja nopeampaan toipumiseen vihem-
min komplikaatioin (19-21). Tdysipainovarauksen
ja nilkan liikkeen tiedetddn ehkiisevin syvien
laskimotukosten syntymisti. Tdysipainovarauksesta
jopa vilittdmisti operatiivisen hoidon jilkeen on
saatu hyvii toiminnallisia tuloksia (13,22).

Yhteenvetona voidaan todeta, etti paras hoitotu-
los akillesrupturapotilaalle voidaan taata kun akilles-

repeimin diagnoosiin piistiin viiveettd, hoitolinja
valitaan oikein yhdessi potilaan kanssa ja kuntou-
tuksessa kiytetddn fysioterapeutin ohjauksessa var-
haista painonvarauksta ja ortoosilla suojattua var-
haista mobilisaatiota.
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Verityhjion kaytto polven tekonivelkirurgiassa - Tourniquet

use in total knee arthroplasty

Mikko Tuomas Rantasalo

Peijas Hospital, Department of Orthopaedics and Traumatology, Arthroplasty Centre, University of

Helsinki and Helsinki University Hospital, Vantaa, Finland

Total knee arthroplasty is a highly effective treatment for end-stage knee os-
teoarthritis and it can be performed with or without a surgical tourniquet.
Tourniquets are commonly used in total knee arthroplasty to provide better vis-
ualisation and facilitate cementing techniques. Several studies have reported
similar outcomes with both techniques regarding postoperative blood loss
measured using drains, blood transfusion rates, operative time, component
positioning, cement fixation, LOS, and knee function after three months. Nev-
ertheless, there is evidence on the negative effects of a tourniquet use on
the patient’s recovery following total knee arthroplasty. Soft tissue damage,
swelling, skin problems, nerve palsy, weakening the thigh muscles and increase
in postoperative pain thus hindering mobilization and increasing LOS, deep
vein thrombosis and increasing 30-day readmission has been described.
Positive effects of a tourniquet use remains minor. Modern fast-track to-
tal-knee-arthroplasty protocols are trying to reduce length of stay and expedite
the ambulation and general rehabilitation without increasing complications,
thus the use of tourniquet should be critically evaluated when performing total

knee arthroplasty.

Johdanto

Polven tekonivelleikkaus on vaikuttavaa pitkille
edenneen polven nivelrikon hoitoa. Polven tekoni-
velleikkaus voidaan tehdd joko verityhjion kanssa
tai ilman. Verityhjion kiyttd on varsin yleistd, ja sen
kiyton perusteina on pidetty leikkausalueen hyvii
nakyvyyttd, nopeampaa leikkausaikaa sekd vihii-
sempid verenvuotoa leikkauksen aikana [1]. Polven
tekonivelkirurgiassa nikyvyyden lisiksi tirkeim-
pind etuna on pidetty sitd, ettd verityhjién aikana
toteutetun komponenttien sementtikiinnitys on
parempi. Verityhjion kiyton komplikaatioina on ra-
portoitu pehmytkudosvauriota, alaraajaturvotusta,
iho- ja hermovaurioita, lihasvoiman heikentymisti
ja lisaantynyted vilitontd leikkauksen jilkeistd kipua

sekd syvii laskimotukoksia. Selkeitd hyStyja verityh-
jion kdytosti ei ole tutkimuksissa kuitenkaan pystyt-
ty osoittamaan [2].

Historia

Verityhjié tai kiristysside on kuvattu jo roomalaisen
kirurgin kiyttdimini toisella vuosisadalla. Lisddn-
tyvissi madrin kiristyssidettd kiytettiin keskiajalla
sodissa verenvuodon estoon raajojen vammojen seki
amputaatioiden yhteydessd. Nykyiin kiytdssi oleva
tourniquet-nimityksen keksi ranskalainen kirurgi
Jean Louis Petit (1674-1750), joka kehitti ruuvilla
kiristettdvin laitteen. Ensimmiisen varsinaisen ki-
rurgisen verityhjion tai kiristyssiteen amputaation
yhteydessd kuvasi Eschmarkin vuonna 1873. Pneu-
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maattisen verityhjiomansetin otti kiyttoon Harvey

Cushing vuonna 1904 [3,4].

Verityhjion kéyttd

Turvallisin tapa poistaa veri alaraajasta on alaraa-
jan nostaminen kohoasentoon 45 asteen kulmaan
viiden minuutin ajaksi ennen tyhjidmansetin
tdyttod, jolloin voidaan vilttdd mahdollisia iho-on-
gelmia sekid vilitontd leikkauksen jilkeistd kipua
[5]. Verityhjiomansetti tulee asettaa reiteen oikeal-
le korkeudelle, mansetin tulee olla sopivan kokoi-
nen sekd mansetin paine tulee asettaa mahdollisim-
man alhaiseksi, jotta viltetdin mansetin aiheuttama
painevauriot pehmytkudoksiin. Tavallinen alaraaja-
mansettiin asetettava paine on 250mmHg, yleensi
75-100mmHg yli systolisen paineen riittdd [6]. Veri-
tyhjion kiyttdaika leikkauksessa on rajallinen. Suh-
teellisen turvallisena verityhjidaikana on pidetty 120
minuuttia [7]. Tétd pidemmissi leikkauksissa on ve-
rityhjio viliaikaisesti vapautettava vihintidn 10-15
minuutin ajaksi tai poistettava kokonaan iskemian
aiheuttamien vaurioiden estimiseksi [8]. Tavoittee-
na tulisi aina kuitenkin olla mahdollisimman lyhyt
verityhjivaika. Verityhjion kiytén vasta-aiheina pi-
detiin vaikeaa valtimoiden kovettumatautia, diabe-
testd, vaikeaa ruhje- ja aivovammaa seka sirppisolua-
nemiaa. Relatiivisina vasta-aiheina pidetiin epiiltyi
tai todettua syvii laskimotukosta, paikallisesti kalk-
keutuneita verisuonia, nivelreumaa, vaskuliittia tai
paikallista kasvainta [8].

Verityhjion vaikutus polven tekonivelen se-
menttikiinnitykseen ja komponenttien ase-
mointiin

Sementin tunkeutuminen luuhun ja sementtikiin-
nityksen lujuus komponentti-sementti ja sement-
ti-luurajalla  polventekonivelleikkauksen yhtey-
dessi ovat yhdet tirkeimmistd polven tekonivelen
pitkiaikaisennusteeseen vaikuttavista tekijoistd,
silld aseptinen irtoaminen on yksi suurimmista te-
konivelen uusintaleikkausten syistd [9-11]. Veri-
tyhjion kdytt64 ja sementtikiinnitystd on tutkittu
useammassa tutkimuksessa ja niissi ei ole todettu
eroa sementtikiinnityksen laadussa [12-14]. Edelld
mainituissa tutkimuksissa sementtikiinnityksen
laatua ja pysyvyytti on arvioitu radiostereomet-
riselld analyysilli (RSA), jota pidetdiin hyvini
implantin pitkdaikaispysyvyyden ennustajana [15-

17]. Polven tekonivelii koskeva rekisteritieto ve-
rityhjion kidyton vaikutuksista komponenttien
pysyvyyteen puuttuu toistaiseksi. Stetzelbergerin
tekemissd randoimoidussa tyossi verityhjion kiy-
toll4 ei ndyttdisi olevan vaikutusta myoskiin kom-
ponenttien tarkempaan asemointiin [18].

Verityhjion vaikutus verenvuotoon, leikkausai-
kaan ja komplikaatioiden esiintyvyyteen

Useat tutkimukset ovat raportoineet verityhjion
vihentineen leikkausaikaa ja verenvuotoa, mutta
samaan aikaan verityhjion kiytto mahdollisesti lisad
leikkauksenjilkeistd kipua hidastaen potilaan mobi-
lisoitumista ja pidentien sairaalassaoloaikaa [12, 19,
20]. Alcelikin [2] 2012 julkaisemassa verityhjion
kiytcod koskevassa meta-analyysissa kokonaisvuoto
hieman viheni (ka 184 ml), mutta leikkausajoissa
ei todettu merkittidvii eroa. Vihiisid komplikaatioi-
ta sekd syvid laskimotukoksia niytti olevan hieman
enemmin verityhjiéryhmissi. Smithin [21] 2010
julkaisemassa meta-analyysissi ei todettu eroa koko-
naisverenvuodossa tai verensiirroissa ryhmien vilill3,
mutta verityhjioryhmissi todettiin myos enemmin
komplikaatioita. Erddssi retrospektiivisessi tutki-
muksessa todettiin odottamaton kokonaisveren-
vuodon nousu potilailla, joilla kiytettiin verityh-
jiotd [22]. Ricciardin [23] tutkimuksessa havaittiin
kiytetyn verityhjidajan korreloivan suoraan lisddn-
tyneeseen 30 vuorokauden readmissio-riskiin. Ylei-
sesti tutkimuksista voidaan todeta, etti verenvuoto
vihenee verityhjiotd kiytettdessd ldhinnd vain leik-
kauksenaikaisen verenvuodon verran.

Verityhjion kidyton komplikaatioita on raportoi-
tu runsaasti. Komplikaatioiden esiintyvyys on suh-
teellisen harvinaista. Komplikaatioina on kuvattu
pehmyt- ja lihaskudosvaurioita, alaraajaturvotusta,
lihasvoiman heikentymistd, hermovauriota, kalk-
keutuneiden verisuonien vaurioita, alentunutta
polven liikelaajuutta seki laskimo- ja keuhkovalti-
motukosten kehittymistd [12, 24-26].

Pohdinta

Verityhjion kiyttod polven tekonivelkirurgian yh-
teydessd on tutkittu laajasti. Valtaosa tehdyisti tut-
kimuksista on ollut kuitenkin retrospektiivid tutki-
muksia. Yksittdisten prospektiivisten tutkimusten
tutkimusasetelmissa sokkouttaminen ja etukiteiset
voimalaskennat ovat usein puuttuneet ja lisiksi poti-

Suomen Ortopedia ja Traumatologia Vol. 42

1+2019SOT 65



lasmairit ovat yleensd olleet suhteellisen pienid hei-
kentien tulostenvoimaa ja luotettavuutta.

Useat tutkimustulokset ovat raportoineet yh-
teneviisid tuloksia suhteessa leikkauksen jilkeiseen
vuotoon, verensiirtomdiriin, komponenttiasemoin-
tiin,
sekd polven toiminnalliseen tulokseen kolmen kuu-
kauden kohdalla [12, 18, 21]. Verityhjion kiyton

haittoja on kuvattu runsaasti, vaikkakin ne ovatkin

sementtikiinnitykseen, sairaalassaoloaikaan

suhteellisen harvinaisia.

Nykyisten tutkimustulosten valossa verityhjion
kiyton hyddyt ndyttivir jédvin vaatimattomiksi.
Niin ollen verityhjion kiytostd saavutettavia vihii-
sid hyotyji tulee punnita kriittisesti suhteessa tyhjion
kiyton aiheuttamiin mahdollisiin haittoihin.
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Sekundaarinen patellapinnoitus polven tekonivelleikkauksen
jalkeen — 101 potilaan tulokset Tekonivelsairaala Coxasta

Katri Rasa, Mika Niemeldinen, Antti Eskelinen
Tekonivelsairaala Coxa, Tampere

Secondary patellar resurfacing (SPR) is a procedure which can be used with
patients suffering from persistent anterior knee pain after total knee arthroplasty
(TKA). In this retrospective study our aim was to examine the effectiveness of SPR
in alleviating anterior knee pain after TKA. We examined 101 patients who had
undergone SPR at our institution between 2009 and 2016. Their medical records
were reviewed for overall satisfaction after procedure, range of knee motion
and pain improvement after SPR. Persistent pain after TKA was the prominent
indication for the procedure in 61.4% of the cases, and 72.3% of these patients
had anterior knee pain. 47.5% of all of the patients were fully satisfied with the
outcome of SPR and additional 19.8% described their state as better than before
the procedure. However, 30.7% of the patients were not satisfied and still suffered
from anterior knee pain and other symptoms after SPR. Although most patients
described their postoperative state as better than before SPR, only 38.6% of them
had no symptoms after the procedure and 60.4% were left with some residual
symptoms such as pain or stiffness. Further research is needed to identify those

patients who are most likely to benefit from SPR.

Johdanto

Sekundaarinen patellapinnoitus on toimenpide,
joka voidaan tehdi polven tekonivelleikkauksen
jilkeen pitkdaikaisesta anteriorisesta polvikivusta
kirsiville potilaille. Ensileikkauksessa tehtivin pa-
tellan pinnoituksen syyni voivat olla potilaan ik,
patellan anatomia sekd nivelruston laatu [1]. Pin-
noittamista voidaan harkita myds, jos leikkauksen
yhteydessi huomataan patellan huono kulku femur-
komponentin urassa. Patellan ollessa hyvin ohut
tulisi péillystimiseen suhtautua erityisen kriittisesti
murtumariskin vuoksi.

Ensimmiiset polven tekonivelleikkaukset keskit-
tyivit tibiofemoraaliniveleen, eikd patellaa yleensd
piillystetty. Patellofemoraaliniveleen kohdistuvien
merkittivien komplikaatioiden sekd polven etuosan
kiputilojen yleisyyden myotd patellaan alettiin kiin-

nittdd enemmin huomiota [2]. T4lloin polven te-
konivelen femurkomponentin ja patellan vilistd
nivelpintaa alettiin muotoilla. MyShemmin 1980-
luvulla patellaa alettiin pinnoittaa metallipohjai-
sella tai polyetyleenipinnoitteella [3]. Pinnoitta-
misesta seurasi runsaasti komplikaatioita ja 50%
kaikista polven tekonivelleikkeen liittyvistd ongel-
mista johtui patellan paillyscimisestd [2].

Nykypiivind Yhdysvalloissa 82% ja muualla
maailmassa 35% patelloista pinnoitetaan polven
tekonivelleikkauksen yhteydessi tai erillisessd uu-
sintaleikkauksessa [2]. Suomessa patellan pinnoitus
midrdytyy usein ortopedin henkilékohtaisen miel-
tymyksen mukaisesti: Osa ortopedeisti ei koskaan
pinnoita patellaa, osa selektiivisesti ja osa aina [4].
Piillystimispdiatokseen vaikuttavat kliinisten olo-
suhteiden lisiksi sairaalakohtaiset erot.

Patellan pinnoittamisen hyodyllisyyttd pidetiin
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yhi kiistanalaisena [5]. Pinnoituksen vaikutusta pol-
vitekonivelleikkauksen tuloksiin ja anteriorisen pol-
vikivun hoitoon on tutkittu paljon, mutta yksise-
licteista kisitystd pinnoituksen hyodyllisyydestd ei
ole saatu. Patellan pinnoittaminen kokotekonivel-
leikkauksen yhteydessid voi mahdollisesti pienentid
uusintaleikkausriskii [9]. Toisaalta rutiininomainen
pinnoittaminen lisdd myos kustannuksia ja murtu-
makomplikaatioita.

Yleisesti ottaen potilaiden tyytyviisyys loppu-
tulokseen patellan sekundaarisen pinnoituksen
jilkeen vaihtelee 40-90% vililld [6]. Tutkittaessa po-
tilaiden tyytyviisyyttd toimenpiteeseen 65% kertoi
olevansa tyytymiton toimenpiteen tulokseen ja
59% ei kokenut saaneensa lievitystd kipuunsa [7].
Tyytymittomilld potilailla kokotekonivelleikkauk-
sen ja sekundaarisen patellapinnoituksen vililld
oli lyhyempi aika kuin operaatioon tyytyviisilld ja
heidin patellansa oli réntgenkuvassa kallistunut la-
teraalisesti aksiaalisessa suunnassa [8]. Anteriorisen
polvikivun syyni voi olla polven tekonivelkompo-
nenttien virheasento ja virheasennon korjaaminen
saattaakin johtaa parempaan lopputulokseen kuin
pelkki patellan pinnoittaminen [7].

Timin tutkimuksen tavoitteena oli saada tietoa
sekundaarisen patellapinnoituksen hyddyllisyydestd
ja vaikuttavuudesta Tekonivelsairaala Coxassa leika-
tuilla potilailla vuosina 2009-2016.

Aineisto ja menetelmdit

Tutkimuksemme on retrospektiivinen kohorttitut-
kimus. Tutkimuksen aineistona kiytettiin vuosina
2009-2016 Tekonivelsairaala Coxassa tehtyji uusin-
taleikkauksia, joissa potilaalle on tehty sekundaarinen
patellapinnoitus. Tutkimuksesta poissuljettiin poti-
laat, joille oli leikkauksen yhteydessi tehty jokin muu
toimenpide seki potilaat, joista saatava tieto oli vaja-
vaista. Lopullinen aineistokoko oli 101 potilasta.
Sairauskertomustietojen ja Coxan tekonivelre-
kisteriin kerittyjen tietojen perusteella arvioitiin
leikkauksen vaikutusta kipuun, toimintakykyyn ja
polven liikkuvuuteen, seki potilaiden tyytyviisyyt-
td leikkauksen tulokseen. Tarkasteltavat muuttujat
jaettiin pre-, peri- ja postoperatiivisiin muuttujiin.
Tutkittavista muuttujista tarkasteltiin etenkin pos-
toperatiivisia oireita sekd potilaiden tyytyviisyyttd
leikkauksen jilkeen. Selittdvind muuttujina kiy-
tettiin muun muassa leikkausindikaatiota, kipua

provosoivia tekijoitd sekd kivun laatua.

Tilastollinen analyysi suoritettiin SPSS-ohjelmal-
la. Kategoristen muuttujien analysoimisessa kiytettiin
ristiintaulukointia seki Fisherin eksaktia testid. Jatku-
via muuttujia analysoitiin t-testid kiyttden.

Tulokset

Alkuperiisessd aineistossa oli 103 potilasta, joista
kaksi poissuljettiin vajavaisten tietojen sekd heille
tehtyjen muiden toimenpiteiden vuoksi. Lopulli-
sen aineiston muodostivat 101 perikkiistd potilas-
ta. Potilaiden idn keskiarvo oli 67 vuotta (SD x.y),
BMI:n keskiarvo 30,6 (SD x.y) ja heistd 60 (59,4%)
oli naisia. Tutkittavien potilaiden leikkausindikaa-
tioina olivat kipu (48.5% tapauksista), selvi me-
kaaninen oireilu kuten kipu, rahina ja epivakaus
(35.6%), kipu ja rahina yhdessi (12.9%) sekid muut
syyt (2.0%) (Taulukot 1-2).

Kivusta kirsivistd potilaista 72.3%:lla kipu pai-
kantui polven anterioriseen osaan ja 12.9%:lla
muualle. 44.6% kertoi kivun provosoituvan patello-
femoraalinivelelle (PF-nivel) tyypillisistd syistd (istu-
masta nouseminen, portaat, mikikively). 18.8%:ssa
tapauksista kipua tuntui seki rasituksessa etti levossa.
Ennen SPR:i4 otetussa Laurinin projektiossa PF-nivel
oli inkongruentti (lateralisoitunut) 13.9%:ssa tapauk-
sista. PF-nivelen artroosimuutoksia oli havaittavissa
9.9%:lla tapauksista. Postoperatiivisia komplikaatioi-
ta ilmaantui 13 potilaalle, joista 7.9%:lla oli vuotava
haava ja 5.0%:lla infektio. Uusintaleikkaukseen pai-
dyttiin kahdeksan potilaan kohdalla.

Potilaista 47.5% oli tdysin tyytyviisid toimenpi-
teeseen ja 19.8% kertoi tilansa olevan parempi kuin
ennen leikkausta. 38.6%:lla polvi oli leikkauksen
jilkeen oireeton ja leikkauksen avulla oli saatu helpo-
tusta kipuun.

30.7% potilaista kertoi olevansa tyytymittomii
leikkaukseen, eivitki kokeneet leikkauksen tuoneen
helpotusta kipuihin. 60.4%:lla potilaista oli jiin-
nosoireita, kuten kipua ja polven jaykkyytti leikkauk-
sen jilkeen.

Preoperatiivisen polven anteriorisen kivun (ver-
rattuna muuhun polven alueen kipuun) seki pos-
toperatiivisen  tyytyviisyyden yhteytti testattiin
Fisherin eksaktilla testilli ja ristiintaulukoimalla
mutta tilastollisesti merkitsevdd yhteyttd ei havaittu
(p=0.603). Myoskiddan muiden tutkittavien muut-
tujien (ikd, BMI, PF-nivelen lateralisointi, kivun
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Table 1. Demographics (Preoperative information)

(%) n
Mean age (66.55)
<50 1 (1.0)
50-60 26 (25.7)
60-70 37 (36.6)
70-80 27 (26.7)
>80 7 (6.9)
Gender
Male 41 (40.6)
Female 60 (59.4)
BmI
18,5-25 12 (11.9)
25-30 31 (30.7)
30-35 27 (26.7)
35-40 10 (9.9)
>40 5 (5.0)
Missing values 16 (15.8)
Indication
Pain only 49 (48.5)
Mechanical symptoms 36 (35.6)
Stiffness and pain 13 (12.9)
Other Pain 2 (2.0)
Anterior 73 (72.3)
Other 13 (12.9)
Type of pain
Anterior knee pain 45 (44.6)
Constantly painful knee 22 (21.8)
Other nonspecific symptoms 6 (6.0)
PF-joint incongruent in mountain view radiographs
Yes 14 (13.9)
No 86 (85.1)
Missing values 1 1
Osteoatrthritis in the PF-joint
Yes 10 (9.9)
No 90 (89.1)
Missing values 1 (1.0)

syy ym.) sekd leikkauksen jilkeisen tyytyviisyyden
vililld ei havaittu tilastollisesti merkitsevid yhteyttd
(p>0.05 kaikissa vertailuissa).

Pohdinta

Tutkimuksemme tavoitteena oli selvittdd sekun-
daarisen Tekonivelsairaala Coxassa tehtyjen pa-
tellapinnoitusten tulokset sekd potilaiden tyy-

tyviisyys leikkaustulokseen. Vaikka suurin osa
potilaista (67.3%) koki tilansa parantuneen leik-
kauksen myotd, noin kolmasosa potilaista oli kui-
tenkin tyytymittomii toimenpiteeseen. On myds
huomattava, etti 60%:lla potilaista oli SPR:n
jilkeen edelleen jiinndsoireita. Postoperatiivisen
tyytyvidisyyden sekd tutkimuksessa kiytettyjen
muuttujien vililld ei havaittu tilastollisesti merkit-
sevid yhteyttd.
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Table 2. Peri- and postoperative results.

(%) n
Patellar motion (perioperatively)
Congruent 89 (88.1)
Congruent but rasps 2 (2.0)
Lateralized 7 (6.9)
Missing 3 (3.0)
Complication
None 85 (84.2)
A bleeding wound/hematoma 8 (7.9)
Infection 5 (5.0)
Satisfaction
Satisfied with the outcome 48 (47.5)
Better than before surgery 20 (19.8)
Disstatisfied 31 (30.7)
Outcome not known 2 (2.0)
Postoperative symptoms
No symptoms 39 (39.0)
Residual pain 40 (40.0)
Mechanical symptoms (may also include pain) 7 (7.0)
Instability of the knee 3 3.0)
Stiffness (may also include pain) 8 (8.0)
Other residual problems 3 (3.0)
Missing 1 (1.0)
Postoperative change
No symptoms (pain etc.) 39 (38.6)
Residual symptoms (e.g. pain, stiffness etc.) 61 (60.4)
Missing 1 (1.0)

Tutkimuksen vahvuuksia olivat sen keskittyminen
vain yhteen sairaalaan (Tekonivelsairaala Coxa). Leik-
kaukset on tehty yhteniisilld indikaatioilla ja leikka-
ustiedot ovat kattavat. Tutkimuksen heikkouksia ovat
sen retrospektiivinen luonne seki pieni aineisto (101
potilastapausta), seki vertailuryhmin puute.
Aiemmissa tutkimuksissa potilaiden tyytyvii-
syys toimenpiteeseen on vaihdellut suuresti ja ollut
40-90% vililld [6], mikid on linjassa tutkimuksemme
tulosten kanssa. Sekundaaristen patellapinnoitusten
yleisyys vaihtelee suuresti eri valtioiden, sairaaloiden ja
ortopedien vililld [2,4]. Nykytiedon valossa patellan
rutiininomaista pinnoittamista ei pidetd suositeltava-
na [2,5,7]. On myds huomattava, ettd osalle potilaista
jad polven etuosan kipua TKA:n jilkeen riippumatta
siitd, onko patella pinnoitettu vai ei. Sekundaarinen

patellan pinnoittaminen on timin tutkimuksen ja
aiemman kirjallisuuden perusteella toimenpide, joka
auttaa vain osaa potilaista, merkittivilld osalle potilais-
osa on selvisti tyytymidton toimenpiteen tulokseen.
Yhteenvetona toteamme, ettid sekundaarinen pa-
tellan pinnoitus on parhaimmillaan hyddyllinen toi-
menpide polven etuosan kivusta kirsiville potilail-
le primaarin TKA:n jilkeen. Ongelmalliseksi asian
tekee se tosiasia, ettd potilasvalinta on hankalaa ja
tekonivelleikkauksiin ~ keskittyneiden  ortopedien
indikaatioasettelullakin n. 30% ei kokenut lainkaan
hyotyvinsd toimenpiteestd. Tésti aiheesta tarvitaan
selkeisti lisitutkimusta, jotta toimenpide osattaisiin
paremmin  kohdentaa

hyotyville potilaille.

siiti  todennikoisimmin
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