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Pozadie problému: NajlepSou lie¢bou deStruovaného nestabilného
a bolestivého reumatoidného zapistia je totalna artrodéza, ktora
v nasich podmienkach v sucasnosti pokryva aj indikacie pre implan-
taénu artroplastiku.

Ciel a vychodiskd: Cielom prace bolo overit vplyv postavenia zapistia
na silu ichopu ruky na dostato¢nom pocte pacientov.

Metédy: Pri operaciach sme pouzili 2 sposoby fixacie: Straubovu—
Ranawatovu metédu a modifikovani Mannerfeltovu metédu. U ¢asti
pacientov s ich sihlasom sme na dominantnej strane zapistia fixovali
v 20° dorzalnej flexii. Druhi skupinu tvoria pacienti s fixaciou zapés-
tia v neutralnej polohe.

Vysledky: U 20 pacientov sme urobili 26 totalnych artrodéz zapistia.
Dvanast zapisti na dominantnej strane fixovanych v 20° dorzalnej flexii
malo po 1 roku od operacie zvySenie sily ichopu ruky o 62,5 mmHg,
¢o znamenalo zisk 136 %. Neutralna poloha zvysila silu uchopu o 35
mmHg, ¢o je 76 %.

Ziver: Totalna artrodéza predstavuje iispeSnu operaciu, ktora stabili-
zuje slabé, deStruované zapistie, odstraiiuje bolest a zvySuje silu
uchopu ruky, ¢o jednoznaéne potvrdzuju aj vysledky u naSich pacien-
je aj kozmeticky efekt operacie.

KlIucové slova: totalna artrodéza, subtotalna artrodéza, reumatoidna
destrukcia zapistia.

UVOD

Zapistie tvori jeden z najkomplikovanejsich kibov v Tud-
skom tele. Zabezpecuje pohyb ruky v troch rovinach. V smere

Summary

Background to the issue: The best treatment for deformed, unstable
and painful wrist is total arthrodesis. Today, under our conditions, this
also covers indications for implant arthroplasty.

Aim and starting points: The aim of this work was to verify the influ-
ence of wrist position on hand grip strength in a suitably large sample
of patients.

Methods: In surgery we used two methods of fixation: the Straub—
Ranawat method and the modified Mannerfelt method. Some patients
opted to have the dominant side of their wrist fixed at 20° dorsal flex-
ion whilst other patients had their wrist fixed in a neutral position.
Important results: In total, 26 wrist arthrodesis operations were per-
formed on 20 patients. After one year, twelve wrists that were fixed on
the dominant side at 20° dorsal flexion showed an increase in grip
strength of 62.5 mmHg, representing a 136 % gain. Fixing in the neu-
tral position increased the grip strength by 35 mmHg, which is 76 %.
Conclusion: Total arthrodesis represents a successful operation, which
stabilises a weak, deformed wrist, relieves pain and increases hand grip
strength. This was explicitly confirmed by the results in our patients.
The grip strength is 20 % higher in dorsal flexion. The cosmetic effect
of the operation cannot be neglected either.

Key words: total arthrodesis, partial arthrodesis, rheumatoid destruc-
tion of the wrist.

INTRODUCTION

The wrist is the most important joint in the human body,
allowing movement to take place in three planes. In the ex-
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flexia—extenzia v rozsahu 140°, radio-ulnarna dukcia v 60°
a supindacia a pronacia v 150° (11). V literature bolo publi-
kovanych viacero prac (11, 24, 25, 26, 27) zaoberajtcich sa
stabilitou a biomechanikou zapéstia, ktoré v podstate rozde-
Tovali kosti zapdstia do 3 longitudinalnych pilierov. Najdole-
zitejSia loha pripada tzv. strednému pilieru — distalny ra-
dius, os lunatum, os capitatum, baza treticho metakarpu, a to
hlavne pre pohyb flexia—extenzia.

Artrodézu v oblasti zapéstia delime na:

1. subtotalnu, resp. parcialnu,

2. totalnu.

Subtotdlna artrodéza sa indikuje pri instabilite, destruk-
cii radio-karpalneho kibu a pri zachovanom strednom in-
terkarpalnom kibe. Robi sa medzi distalnym radiom a os
lunatum (radio-lunatna), resp. medzi distalnym radiom a os
lunatum a os scaphiodeum (radio-scapho-lunatna) (6, 17,
23, 24). Na fixaciu sa pouzivaju skrutky, skoby, Kirschne-
rove droty, dlahy bez, alebo s kostnym Stepom. Vyhodou
subtotalnej artrodézy je, Ze ulavi bolest, stabilizuje zapéstie
a zachovava dostato¢nu pohyblivost.

Brumfield a Champoux (2) uvadzaju, ze obluk 45°z 10°
volarnej flexie a z 35° dorzalnej flexie je dostatocny pre
vacsinu ¢innosti ¢loveka. Subtotdlna artrodéza poskytuje
pohyb v tomto limite.

Pri bolestivom, nestabilnom, de$truovanom zapasti, ktoré
sa zhoduje so IV, V. rtg Stadiom podla Larsena sa indikuje
totdlna artrodéza (3,4, 8,12, 13, 14, 15,17, 18, 20, 21, 22).
Okrem toho sa indikuje pri ruptirach extenzorov, najméa m.
extenzor carpi radialis brevis (3), pri fibréznych a kostnych
ankyldzach zapéstia vo funkéne nevyhodnom postaveni a je
aj vychodiskom po neuspesnych inych operaciach (3). Za-
kladnym principom pre totalnu artrodézu je znehybnenie
stredného pilieru. Problémom je zvolenie spravneho posta-
venia zapéstia v smere extenzia—flexia a v smere radio-
ulnarnej dukcie. V literatire sa stretdvame s odporuc¢enim
od 25° dorzalnej flexie cez neutralnu polohu az po niekolko
stupnov volarnej flexie (3, 4, 8, 14, 16, 17), pricom v si-
Casnosti sa preferuje neutralna poloha s 5—10° ulnarne;j
dukcie, ktora je prevenciou ulnarnej deviacie prstov (4, 14,
15). Ako fixa¢ny material sa pouzivaju Rushove, Steinman-
nove klince, Kirschnerove droty, skoby, dlahy, externy fixa-
tor. Niekedy sa pridavaju kostné stepy (1, 3,4, 5, 10, 17, 19,
20, 22). Mannerfelt (14) odporuca pri tazkej destrukeii s ab-
senciou karpalnych kosti tzv. predlZovaciu artrodézu pomo-
cou kostného Stepu z lopaty bedrovej kosti. Kokaa D’Arcy
(9) uvadzaju moznost zatvoreného zavedenia klinca intra-
medularne cez treti metakarpus do radia.

SUBOR CHORYCH A METODY

V rokoch 1991—1994 sme urobili na Ortopedickom
oddeleni NsP Piestany 26 totalnych artrodéz zapastia u 20

tension—flexion direction the range of movement is 140°,
in radio-ulnar direction the range is 60° and in supination
and pronation it is 150° (11). In the literature, several stu-
dies were published (11, 24, 25, 26, 27) dealing with the
stability and bio-mechanics of the wrist. The wrist bones in
these studies were classified into three longitudinal pillars.
The most important task is with the middle pillar — distal
radius, os lunatum, os capitatum, and the base of the third
metacarpus — especially for flexion—extension movement.

Wrist arthrodesis is classified into:

1. partial,

2. total.

Partial arthrodesis is indicated by instability, destruction of
the radio-carpal joint, where the middle intercarpal joint is
maintained. It is performed between the distal radius and os
lunatum or between the distal radius, os lunatum and os scap-
hoideum (6, 17, 23, 24). Screws, cramps, Kirschner wires and
a splint with or without a bone graft are used for fixing. The
advantages of partial arthrodesis are in the mitigation of pain,
stabilisation of the wrist and maintaining sufficient mobility.

Brumfield and Champoux (2) state that an arc of 45°
from 10° of volar flexion and 35° of dorsal flexion is suffi-
cient for most human activities. Partial arthrodesis provi-
des for movement within this limit.

Total arthrodesis is indicated by a painful, unstable, defor-
med wrist, which complies with stage IV. and V. according to
Larsen (3,4, 8,12, 13, 14, 15, ,17, 18, 20, 21, 22). In addition,
it is also indicated in extensor ruptures, especially in the
m.extenzor carpi radialis brevis (3), in fibrous and bone anky-
losis of the wrist occurring in a functionally disadvantageous
position. It is also a solution for avoiding other unsuccessful
operations (3). The basic principle for total arthrodesis is im-
mobilisation of the middle pillar. The problem is in the choice
of correct wrist position in the extension—flexion plane as
well as in the radio-ulnar direction. In the literature, recom-
mendations are found from 25° of dorsal flexion through the
neutral position to several degrees of volar flexion (3, 4, 8, 14,
16, 17). Currently, the neutral position with 5°—10° of ulnar
deviation, preventing ulnar deviation of the fingers is prefer-
red (4, 14, 15). Rush and Steinmann pins, Kirschner wires,
cramps, splints and an external fixer are used from the availab-
le fixing devices. Sometimes bone grafts are added (1, 3,4, 5,
10, 17, 19, 20, 22). Mannerfelt (14) recommends lengthening
arthrodesis with the help of a graft from the crista illiaca in
cases of severe destruction where the carpal bones are absent.
Koka and D’ Arcy (9) mention the possibility of inserting a pin
intramedullarly through the third metacarpus into the radius.

GROUP OF PATIENTS AND METHODS

Between 1991 and 1994, 26 total arthrodesis of the wrist
were performed on 20 patients, in 6 of them bilaterally, at the
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Obr. 1. Artrodéza zapistia Straubovou—Ranawatovou metodou — AP
projekcia.

Fig. 1. Wrist arthrodesis employing the Straub—Ranawat method —
AP projection.

Obr. 3. Artrodéza zapistia modifikovanou Mannerfeltovou metédou
— AP projekcia.
Fig. 3. Wrist arthrodesis employing the modified Mannerfelt method
— AP projection.

pacientov, z toho u 6 obojstranne. Priemerny vek pacien-
tov bol 50 rokov s rozptylom 27—58.

Pouzili sme opera¢nu techniku ako pri synovektémii
zépistia. Pri dorzalnej, pozdiznej a medialnej incizii neod-
delujeme od seba kozu a podkozie, chranime vicSie vény

Obr. 2. Artrodéza zapistia Straubovou—Ranawatovou metédou —
boc¢na projekcia.

Fig. 2. Wrist arthrodesis employing the Straub—Ranawat method —
side projection.

ey Ige—

Obr. 4. Artrodéza zapistia modifikovanou Mannerfeltovou metoédou
— bo¢na projekcia.

Fig. 4. Wrist arthrodesis employing the modified Mannerfelt method
— side projection.

Orthopaedics Department of Piestany Hospital. The average
age of the patients was 50 years ranging from 27 to 58 years.

The operational technique used was the one utilised in
wrist synovectomy — in the dorsal, a longitudinal and me-
dial incision, the skin and subcutis remaining undivided,
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Tab. 1. Hodnoty sily ichopu dominantnej ruky pred operaciou a poo-
peracne.

Tab. 1. Values of grip strength in the dominant hand pre- and post-
operatively.

Tab. 2. Hodnoty sily iichopu nedominantnej ruky pred operaciou a po-
operacne.

Tab. 2. Values of the grip strength in the non-dominant hand pre- and
post-operatively.

Total wrist arthrodesis - dominant hand

Total wrist arthrodesis - non-dominant hand

Grip strenght in mmHg

Grip strenght in mmHg

Patient Pre-operatively 1 year after 3 years after Patient Before 1 year after 3 years after
operation operation operation operation operation
1 60 120 90 1 60 90 80
2 50 110 90 2 50 80 -
3 30 95 - 3 30 70 80
4 40 110 80 4 60 90 -
5 45 110 100 5 30 70 -
6 60 110 90 6 40 80 -
7 50 110 95 7 50 80 -
8 40 110 - 8 50 80 -
9 50 100 - 9 35 75 85
10 35 115 95 10 55 90 -
11 50 110 80 11 60 100 90
12 40 100 90 12 50 80 -
13 45 80 -
Average 45,8 108,3 90 14 30 70 80
Gain +62,5=136% +44,2=96,5% Average 46 31 30
-18,3=39,5% Gain +35=76%

a vetvy n. radialis a n. ulnaris. Retinaculum extenzorum
uvoliiujeme z ulndrnej strany radidlnym smerom, robime
tenosynovektomiu, resekciu hlavicky ulny, resekciu radio-
karpalneho kibu a interkarpalnych kibov. Fix4ciu artrodé-
zy sme robili 2 spdsobmi:

1. 2—3 skrizene zavedenymi Kirschnerovymi drétmi cez
karpus do distalneho radia (Straubova—Ranawatova metd-
da) (obr. 1, 2);

2. zavedenim hrubého Kirschnerovho drétu z ulnarne;j
strany bazy treticho metakarpu proximalne do radia. Ro-
tacnu stabilitu sme zabezpecovali 1—2 skriZzene zavedeny-
mi Kirschnerovymi drotmi (modifikovand Mannerfeltova
metoda) (obr. 3, 4).

V prvom pripade bola vnutorna fixacia doplnena sad-
rovou imobilizéciou na 4—S8 tyzdiov.

U pacientov sme sa rozhodli kvantifikovat vplyv postave-
nia zapdstia na silu uchopu ruky. Pacientom sme pred opera-
ciou vysvetlili moznosti postavenia znehybneného zapistia
a ich vyhody a nevyhody. 12 zapisti na dominantnych rukach
sme fixovali so sihlasom pacientov v 20° dorzalnej flexiia 14
zapdsti na nedominantnej strane v neutralnej polohe. Vsetky
zapdstia boli stavané do Tahkej 10° ulnarnej deviacie.

VYSLEDKY A DISKUSIA

Z 26 totalnych artrodéz zapéstia bolo 15 operovanych podla
Strauba—Ranawata a 11 modifikovanou Mannerfeltovou

we protect the larger veins and the branches of the nervus
radialis and nervus ulnaris. The retinaculum extenzorum is
detached from the ulnar side in the radial direction, then
tenosynovectomy, resection of the ulna head, resection of
the radiocarpal joint and intercarpal joints is performed. The
arthrodesis fixation was done in two ways:

1. 2—3 transversely installed Kirschner wires through
the carpus into the distal radius (Straub—Ranawat method)
(Fig. 1, 2).

2. Running a thick Kirschner wire from the ulnar side
of the third metacarpus base proximally into the radius (mo-
dified Mannerfelt method) (Fig. 3, 4).

In the first case, internal fixing was complemented by
plaster immobilisation for 4—8 weeks.

We decided to quantify the influence of the wrist’s posi-
tion on hand grip strength. We explained to the patients be-
fore the operation the choice of positions for the immobili-
sed wrist and their advantages and disadvantages. In wrists
on dominant hands, as agreed with the patients, 12 patients
opted for 20° flexion and 14 wrists on the non-dominant
side in a neutral position. All the wrists were positioned
with a slight ulnar deviation of 10°.

RESULTS AND DISCUSSION

Out of 26 total arthrodesis operations on the wrist, 15 were
performed according to Straub—Ranawat and 11 by a modi-
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metddou. Ako sme uz uviedli, 12 zapésti bolo fixovanych v 20°
dorzalnej flexii a 14 v neutrélnej polohe. Hodnoty sily ucho-
pu sme merali pneumatickym manometrom a zaznamenali sme
predoperacne a 1 a 3 roky pooperacne. Namerané hodnoty
ukazuju tabulky 1 a 2. Vychodiskové predoperacné hodnoty
boli obojstranne prakticky rovnaké 45,8, resp. 46 mmHg.

Pri dominantnej ruke priemerny zisk sily uchopu po 1
roku od operécie bol +62,5 mmHg, ¢o je 136 %. Tri roky od
operacie bolo vySetrenych 10 pacientov a zisk sily uchopu
pretrvaval +44,2mmHg, ¢o je 96,5 %. Na nedominantnej
strane po 1 roku od operacie bol zisk +35 mmHg, ¢o je 76 %.
Po 3 rokoch sa z tejto skupiny dostavilo na vysetrenie len 5
pacientov, preto tento udaj nie je vyhodnoteny. Grafické
znazornenie sily uchopu je na obrazku 5.

Hojenie pooperacnych ran bolo dobré. U 1 pacienta pre-
biehalo per secundam, ¢o bolo spdsobené parcialnou koznou
nekrozou casti operacnej rany. U 3 pacientov boli problémy
s vyklzavanim skriZzene zavedenych Kirschnerovych drétov.

Mannerfelt (14) uvadza 3 typy komplikacii:

1. nekrdza koze,

2. poopera¢ny syndréom canalis carpi,

3. zlomenina osteosyntetického materialu.

Artrodéza je najlepSou operaciou pre destruované, ne-
stabilné a bolestivé zapédstia u pacientov s reumatoidnou
artritidou. V nasich podmienkach pokryva aj indikécie pre
implantaénu artroplastiku, ktord v sucasnosti nie je pre nas
z ekonomickych dévodov dostupna.

Clayton (3) zhriuje principy totalnej artrodézy nasledovne:

1. neutralna pozicia,

2. vnutorna fixacia,

3. kontakt kosti, v pripade potreby kostné Stepy,

4. kompresia k zvySeniu kontaktu kosti,

5. dosiahnutie, resp. udrzanie rotacie predlaktia.

Problémom je zvolenie spravneho postavenia, pricom
treba brat do uvahy potreby pacienta, hlavne zabezpecenie
kazdodennej obsluznej ¢innosti. Z tychto dovodov sme vy-
chadzali v Gstrety hlavne mladS$im pacientom — muzom
s Tahkym dorziflekénym postavenim, ktoré ma jednoznac-
ne pozitivny vplyv na silu tchopu ruky, ako dokazali vy-
sledky. Pritom sme brali do ivahy moznosti druhej ruky na
zabezpecenie hlavne osobnej hygieny. Pri obojstrannej ar-
trodéze sme vzdy u tychto pacientov stavali artrodézu do
neutralnej polohy, resp. do Tahkej volarnej flexie.

V literature sa stretavame s réznymi spésobmi fixacie. Pri
vybere sme vychadzali z materialnych moznosti a z ¢o naj-
jednoduchsej operacnej techniky. Pouzitie Kirschnerovych dré-
tov ma vyhodu v fahkom uskuto¢neni, v moznosti pooperac-
nej korekcie postavenia, ¢o pri inych metodach (dlahy, klince,
skoby) nie je mozné. Po zhojeni artrodézy sa lahko odstranuju
bez vdcsej traumatizdcie pacienta. Nevyhodou skrizene zave-
denych Kirschnerovych drétov je nedostatocna stabilita a ne-
vyhnutnost pridavnej fixacie sadrou. Toto odstraiiuje Manner-
feltova metoda. DalSou nevyhodou je moznost vyklzavania.

Dominant Non-dominant
hand hand
o 108,3

before | year 3 years before 1 year
oper. after  after oper.  after
Oper.  Oper. OpeL.

Obr. 5. Grafické zndzornenie sily uchopu ruk.
Fig. 5. Graphical illustration of hand grip strength.

fied Mannerfelt method. As was mentioned, 12 wrist were fi-
xed in 20° flexion and 14 wrists in a neutral position. The valu-
es of grip strength were measured by pneumatic manometer
and recorded before the operation and both one and three years
after the operation. The values obtained are summarized in
Tables 1 and 2. Baseline preoperative values were practically
equal on both sides: 45.8 and 46.0 mmHg respectively.

In the dominant hand, the average gain in the grip strength
a year after the operation was +62.5 mmHg, i.e. 136 %. 10
patients were examined in the third year of follow-up and
the grip strength persisted at +44.2 mmHg, which is 96.5
%. On the non-dominant side, the gain was +35 mmHg, i.e.
76 % a year after the operation. Only 5 patients from this
group came to be examined and therefore the data are not
evaluated. A graph of grip strength is given in Figure 5.

Healing of the post-operative wounds was good. In one
patient it happened per secundam, which resulted from par-
tial skin necrosis of a part of the operation wound. In three
patients there were problems with the transversely inserted
Kirschner wires sliding out.

Mannerfelt mentions 3 types of complications:

1. skin necrosis,

2. canalis carpi post-operative syndrome,

3. fracture of osteosynthetic material.

Arthrodesis is the best operation for deformed, unstable
and painful wrists in patients with rheumatoid arthritis. Under
our conditions, this also covers indications for implant arthrop-
lasty, which is currently unavailable due to financial restraints.

Clayton summarises the principles of total arthrodesis
as follows:

1. neutral position,

2. internal fixing,

3. bone contact; bone grafts if required,

4. compression to increase bone contact,
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ZAVER

Totalna artrodéza predstavuje uspesni operaciu, ktora sta-
bilizuje slabé, destruované zapastia, odstraiuje bolest a zvy-
Suje silu uchopu ruky, ¢o jednoznacne potvrdzuju aj vysledky
nasich pacientov, pri¢om sila uchopu je vicsia pri 20° dorzal-
nej flexii. Nezanedbatelny je aj kozmeticky efekt operacie.
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5. aiming at maintaining forearm rotation.

The problem is in choosing the correct position, whilst
the needs of the patients have to be taken into consideration,
especially in providing for regular self-care activities. That is
why we complied with demands, especially from young male
patients, and allowed a slight dorsal flexion position which,
as proven by the results, explicitly benefits hand grip strength.
At the same time we considered the possibilities for the other
hand, especially in maintaining personal hygiene. In the case
of bilateral arthrodesis we always put arthrodesis into a neut-
ral position or with a slight volar flexion.

In the literature, several methods of fixing are discus-
sed. We considered the possible devices and the easiest po-
ssible operative technique when making the choice. Kir-
schner wires were favoured for their ease of use and the
possibility for postoperative positional correction, which is
not available with other methods (splints, pins and cramps).
When the arthrodesis has healed, it can be easily removed
without major trauma for the patient. The disadvantage of
transversely introduced Kirschner wires lies in their insuf-
ficient stability and the necessity for additional fixing by
plaster. The Mannerfelt method remedies this problem.
Another disadvantage is the possibility of them sliding out.

CONCLUSION

Total arthrodesis represents a successful operation that
stabilises weak and deformed wrists, relieves pain and in-
creases hand grip strength. This was explicitly confirmed
by the results of our patients where grip strength was higher
in the 20° dorsal flexion. The cosmetic effect of the opera-
tion cannot be neglected either.
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