
A d a  orthop. Scandinav. 37, 288-296. 1966 

From the  Orthopaedic Ht~spi ta l  o f  the Invalid Foundation, Helsinki. 
Head: Prof. A. Langcnslti6ld, h1.D. 

ARTHRODESIS OF THE CARPAL JOINT 

By 

PE:N*I"~I SALENUS 
Received 14.xii.65 

Arthrodcsis of the wrist joint is generally considcrcd to  he indicated 
when prolongcd pain in the wrist, severe deformity in the carpal region, 
or flaccid o r  spastic paresis causcs material difficulty in the usc ot' 
the hand. 

Methods of wrist arthrodesis can he divided into typc groups in a 
variety of ways. Thcrc are many methods and in most of thcin :i hone 
graft taken from the tibia (Brit tain 1952),  rib (Colonna 1944), ilium 
(Butler  19481, distal end of ulna (Smith-Prtrrsrn 1940) or distal end 
of radius (Gill 1947, Hrrbrrf & Paillot 1950) is used a s  a support for 
thc arthrodesis. Arthrodesis can also hc performed without a bonr graft 
hy destroying the intercarpal joint surfaces (1,iebolt 1938, Abbot ct nl .  
1942) or by inserting the sharpened distal cnd of the radius into a dc- 
prcssion cut in the wrist (Rrockman-Nissen 1951).  

M A T E R I A L  A N D  hl E ' I ' H O D S  

At the  Orthopaedic Hospital of the Invalid Foundation in Helsinki arthrodesis o f  
the  wrist  jo in t  was  performed in  42 cases during the  period 1945-1963. Seven patient 
wcrc women and 35 men. Table 1 shows the  distribution of t h e  material  hy agc 
groups. The youngest patient was  14 years of age and the oldest 65. 

Table 1. 

Men Women 

Below 15 years 1 - 

15-19 years 9 1 
20-29 " 9 5 
30-39 " 7 - 

40-49 " 8 1 
Over 50 years 1 - 

Total 35 7 



ARTHRODESIS OF THE CARPAL JOINT 289 

The majority of operations were performed by Brittain’s method. In  some cases 
the method was modified by fixing the hone graft with screws at one or h t h  ends. 
Table 2 shows the distribution of the material according t o  the indication of the 
operation. Five patients were operated on  hy methods other than that of Brittain. 

Table 2. 

Diagnosis Arthrodesis Other 
No. of cases Rrittain methods 

Poliomyelitis 
Paresis pl. hrach. 
Hemiplegia spastica 
Arthrogryposis multiplex 
Tuberculosis carpi 
Malacia ossis lunati  
Pseudarthrosis ossis navic. 
Arthrosis carpi 

13 
1 

10 
1 
4 
3 
3 
7 

11 2 
1 

10 
1 
3 1 
3 
2 1 
6 1 

- 

~ 

~ 

- 

Total 42 37 5 

The unit was generally immobilized in  plaster for 16 weeks. The plaster reached 
from the upper part  of the brachium to the distal ends of metacarpals, with the 
wrist in slight dorsal flexion. One patient was operated according to Hroekman- 
Nissen, one according to  Rutlcr, and one according to Lieholt. In  two cases partial 
resection of the wrist was performed. 

In cases where Brittain’s method was used, a fracture of the graft was ohservcd 
later in  four patients and pseudoarthrosis in  three. In five of these a re-operation 
was performed with a good result. In two patients there also occurred a fracture of 
the tibia from which the graft had been taken. 

R E S U L T S  O F  T H E  F O L L O W - U P  E X A M I N A T I O N  

It was possible to re-examine 39 patients. These follow-up examinations 
were performed in 1963 and 1964. The average interval was between 
the follow-up examination and operation. thus some 9 years (8 .8 ) .  The 
shortest interval was 1 year and the longest 1 7  years. 

Follow-up examination showed that the operation had led to bong 
union in 37 cases. In three of these, however, there were signs of a 
healed fracture in the distal end of the graft, although the patients were 
unaware of a possible fracture. In one patient pseudoarthrosis had 
occurred at the distal end of the graft, but since he was treated in 
hospital for tubcrculosis of the spine a t  the time, treatment of the 
wrist was not considered indicated. A reoperation was performed on 
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one patient with a fracture of the graft, and the treatment is not yet 
finished. 

Tablc 3 shows the results of follow-up examination judged on the 
basis of objective findings. The result was considered objectively good 
if arthrodesis had led to bony union with the wrist in slight dorsal 
flexion or intermediate position. Slight ulnar deviation was not con- 
sidered to impair the result, but when thc ulnar deviation was more 
than 20 degrees the result was considcrcd fair or poor. If thc opcration 
lcd to bony union with the wrist in volar flexion the result was also 
considered fair or poor. 

Table 3.  

Objective results 
Fair Poor Diagnosis No. of cases Good 

Poliomyelitis 11 8 3 - 
Par. pl. brach. 1 1 - 
Hemipl. spast. 10 5 5 
Arthrogryposis 1 1 

1 Tub. carpi 4 3 - 
Malacia lunati 3 1 1 1 
Pseudoarthr. nav. 3 3 
Arthr. carpi 6 4 2 - 

- 
- 

- - 

- - 

Total 39 26 11 2 

Table 4 .  

Diagnosis No. of cases Good Fair Poor 

Poliomyelitis 
Par. pl. br. 
Hemipl. spast. 
Arthrogryposis 
Tub. carpi 
Malacia lunati 
Pseudoarth. navic. 
Arthrosis carpi 

11 
1 
10 
1 
4 
3 
3 
6 

10 
1 
7 
1 
3 
1 
3 
5 

Total 39 31 6 2 

Table 4 shows the results of follow-up examination as based on the 
patient’s subjective estimate. .The result was considered subjectively 
good if in the patient’s opinion the wrist was painless under strain, if 
it was strong and stable and if the patient was otherwise satisfied with 
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the result achieved. If pain was felt only under strain the result was 
considered fair. Two cases in which the operation had led to fibrous 
union were considered both objectively and subjectively poor. 

Table 5 shows the period of unfitness for work before and after 
operation. The longest period during which a patient was unable to 
use his wrist was 18 years. Of those patients who were not at work 
before operation part were still a t  school or engaged in later studies 
and thus without profession or earnings. Their period of unfitness for 
work after operation was considered to be ended when they were able 
to use their hands a t  a trade school. Three patients were prevented by 
other disability from starting work after operation. 

Table 5 .  

Period of 
unfitness 

operation 

Period of unfitness after operation No. of eases 
before Below 6 m. 6-12 m. Over 1 yr. Not at work 

- - Below 1 year 15 12 3 
1- 2 years 5 2 2 1 
2- 5 ” 14 I 4 2 1 
5-10 ” 1 

2 Over 10 years 4 1 1 

- 

- - 1 - 
- 

~ 

Total 39 22 11 2 4 

Table 6 .  

Type of work after operation 
Heavy Light Not at work No. of cases Earlier type 

of work 

Heavy 12 10 1 1 

Light I 7 
Not at work 20 1 16 3 

(fr. graft) 
- - 

(1 polio 
1 epilept. 
1 tb.spond.) 

Total 39 11 24 4 

Table 6 shows the type of work done by the patients before and after 
operation. Most patients returned to the same work or to a similar type 
of work. Of the patients who had been doing heavy work only one did 
not return to work. This was because of a fracture of the graft, for 
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F'igurt. 1 .  Lcft wrist  of a 25 yi,ar old female patient,  who hat1 paresis of both uppc'r 
and lower rxtriJmities af ter  polio. a i s  one month aft1.r Hrittains arthrodesis, b and r 
six and a half years later. The wr is t  i s  stable in 5" tlorsiflexion, fingerfunction i s  
fa ir ly  good, active pro-supination 120". The paticnt is uble to  perform light hantf- 

work. The result was ri~garilrtl as good. 

which hc was treated after thc follow-up examination. Thc trcatmcnt 
of this patient is not finished. Three othcrs who did not return to work 
wcrc rendered unfit by other disability. Of these, however, one polio 
patient is doing handwork a t  home, so that thcrc has bcen benefit from 
the operation. 

Figures 1-3 show the results obtained by wrist arthrodesis in thrce 
caws whcre arthrodesis was performed on diffcrent indications. 

D I S C U S S I O N  

A t  thc follow-up cxamination it was surprising to note to how slight n 
dcgrec a stiffened wrist hanipcrs a patient's working ability in various 
tradcs. In manual work ccrtain twisting movements may cause slight 
difficulty, but some patients were able to  perform cxacting manual 
work as automobile and lift fitters or machine fitters and rcpairers. 
Chopping movements caused pain in some cascs, but working ahility 
was not prevented. When the finger function is good and forcarm 
pronation and supination arc  unrestricted the patient can often corn- 
pensate for a stiffened wrist by movements of the elbow and shoulder 
joints. Some patients were able to write freely with a stiffencd wrist. 
One patient, howevcr, had lcarnt to write with the other hand. 
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Figure 2. A 37-year old l i f t  technician w h o  in the  win ter  war inrurrril a fructurc o f  
the carpal scaphoid. Oue year ininiobilisation in plaster gaor’ no  result. a :  condition 
before a bone transplantation operation which lri l  to bony  union ,  bu t  the wrist was  
sti l l  painful,  b: two  years after the aboue-mentionril operation, c and (1: 8 years a f t e r  
Brit tain arthrodesis. T h e  patient oboiously had a fracturc of the  gra f t  a t  i ts  distal 

t n d ,  bu t  he has not been aware of tha t .  The  wrist  is n o w  completely painless. 

For purposes of comparison Table 7 shows thc primary results of 
the chief studies in this field published up to thc end of 1963. It will 
be secn that arthrodesis of the wrist was pcrformcd by various methods. 
It is an obvious drawback of the Brittain method that the bone graft 
may break either in the middle or at thc distal point of attachmcnt. 
Brittain himself recomrnendcd the rcinforcenient of thc graft a t  thc 
centre by two smaller grafts (1952) .  Hazewinkel (1962) rccommcndcd 
fixation of the graft by screws a t  the distal cnd, but his own study 
showed that the graft broke in 6 caws out of 26. The distal end of thc 
graft also projects injuriously below the skin. 
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Figure 3. A 23 year old plumber who has had malacia ossis lunati for two years. 
lmmobilisation in plaster for uarying periods gaue no help. He was not at work 
during these two years. a: before Brittain arthrodesis, c and d :  one year and two 
months after arthrodesis. The wrist is stable in 20" dorsiflexion, active pro- 
supination 110", finger function good. The patient complains of pains af ter  con- 

tinuous pro-supination mouement in his work as an automobile technician. 

Table 7.  

Author 
Year of 
publica- Method No* of 'Ood Fair Complications 

tion 

Liebolt 1938 Liebolt 40 27 11 pseud. 
2 amput. 

Abbot et  al. 1942 Abbot 48 47 1 pseudoarthr. 

Ross 1950 Brittain 21 15 5 fr graft 
1 f r  111 mc 

Brittain 

Abbot 16 15 1 pseudoarthr. 

1 pseudoarthr. 
1952 Brittain 25 22 2 fr graft 

Evans 1955 Brockman 19 17 2 pseudoarthr. 
Merle d'Aubign6 1956 Smith- 6 pseudoarthr. 

MacKenzie 1960 Seddon 34 33 1 pseudoarthr. 
3 p. oper. swell 

1962 Brittain 26 19 6 fr graft Hazewinkel 
1 pseudoarthr. 

Danielsson- 1963 Brittain 16 12 3 fr graft 

Unander-Scharin 

Petersen 51 44 2 fr graft 

(3 Abbot) 1 pseudoarthr. 
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Results shown in the above material, as in earlier studies, may be 
summarized as indicating that arthrodesis of the wrist joint is a 
suitable treatment when prolonged pain in the wrist, deformity or 
spastic or flaccid paralysis hinders the effective use of the hand. The 
operative methods used led in most cases to consolidation, and most 
patients were satisfied with the result achieved. In some cases in which 
the result was considered objectively fair because of a slight volar 
flexion remaining in the wrist, the patient himself considered the 
result good. 

S U M M A R Y  

The present writer carried out a follow-up examination of 42 patients 
on which operations aiming at arthrodesis of the wrist had been per- 
formed. Thirty nine of them appeared for examination themselves. 
The operation had led to consolidation in 37 cases. There was a frac- 
tured graft in one case and a pseudarthrosis in one. Judged on the basis 
of objective findings the results were good in 26 eases, fair in 11 and 
poor in 2. Judged on the basis of the subjective feelings of the patients 
the results were considered good in 31 cases, fair in 6 and poor in 2. 
Arthrodesis is considered desirable when pain in the wrist or a para- 
lytic condition makes working difficult, and when the use of the hand 
cannot be improved by other methods. In most occupations bony anchy- 
losis of the radiocarpal joint causes little or no difficulty. 

R E S U BI E 

L‘auteur a effectuC un examen complCmentaire de 42 malades chez 
lesquels avait CtC  pratiquCe une opCration tendant B Ctablir l’arthrodkse 
du poignet. 39 se prksentkrent d’eux-m&mes i l’examen. L’opCration 
avait abouti B la consolidation dans 37 cas. I1 y avait une greffe frac- 
turCe dans un cas et une pseudarthrose dans un autre. Sur la base des 
trouvailles objectives, les rksultats ont CtC jug& bons dans 26 cas, assez 
bons dans 11 et piktres dans 2 cas. Sur la base des sensations subjectives 
des maladcs, les rCsultats ont pu &tre considCr6s comme bons dans 31 
cas, relativement bons dans 6 et piktres dans 2. L’arthrodkse est con- 
sidCrCe comme souhaitable lorsqu’une douleur dans le poignet ou un 
Ctat de paralysie rendent le travail difficile et quand l’usage de la main 
ne s’amCliore pas par d’autres mkthodes. Dans la plupart des occupa- 
tions, une ankylose osseuse de l’articulation radio-carpienne ne cause 
pas ou peu de difficultks. 
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Z U S A M M E N F A S S U N G 

Dcr Verfasser nahmn einc Nachuntersuchung von 12 Patienten vor, an 
tlcncn cine Operation zum Zwcck cincr Arthrotlese dcs Handgclcnkcs 
;i u sgc f ii h rt word en war . N cu nu nd d rei ss ig d er Pat  i en t en c rsc h i en en 
scllmt zur Untcrsuchung. Die Operation hatte in 37 Fallen zur Konsoli- 
tlicrung gefiihrt. In cinem Fa11 kani es Zuni Rruch dcs Transplantatcs 
und in cincm andcrcn zur Pscudarthrosc. Auf Grundlagc objcctivcr 
Hrfunde hcurtciltc man das Ergchnis in 26 Fallen als gut, als mittcl- 
massig in 11 und als schlccht in 2 Fallen. Auf Grundlagc dcr subjcctivcn 
Mcinung dcr Paticntcn warcn die 1Srgchnisse in 31 Fiillcn gut, i n  6 
Piillem mittclrnHssig und in 2 Fallen schlecht. Man ist dcr Auffassung. 
(lass die Arthrodesc wiinschenswcrt ist, wenn Schmcrzcn in1 Hantlgc- 
lcnk oder cin Iihmungszustand die Arbeit schwierig macht und wcnii 
tlcr Gchrnuch dcr Hand nicht mittels andcrcr Mcthoden vcrhessert 
wcrdcn kann. Fiir die meistcn Rcschaftigungcn bedeutct die Ankylosc 
tlcs Handgclcnkes nu r  geringe oder kcincrlci Schwicrigkcit. 
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